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Abstract
Coelomycete is a general term used for asexual fungi which produce conidia in fruiting bodies: pycnidial, acervular, cupu-
late, pycnothyria or stromatic conidiomata. The group contains numerous plant pathogenic, saprobic and endophytic species 
associated with a wide range of hosts. Traditionally, morphological characters and host associations have been used as criteria 
to identify and classify coelomycetes, and this has resulted in a poor understanding of their generic and species boundaries. 
DNA based taxonomic studies have provided a better outlook of the phylogenetic and evolutionary trends in coelomycetes. 
However, the present outcomes represent only a preliminary step towards the understanding of coelomycetes. Many genera 
have not been revisited since they were first described. The present study revises the classification of the hyaline-spored 
coelomycetes and provides a modern taxonomic framework based on both morphology and phylogeny. In total, 248 genera 
were investigated, of which less than 100 are known to have sequence data. Multi-locus sequence data analyses of 28S 
nrDNA, 18S nrDNA, ITS, RNA polymerase II second largest subunit (rpb2), and part of the translation elongation factor 
1-alpha gene (tef1) and β-tubulin (tub2) gene regions were analysed. As a result, three new genera and 23 new species are 
introduced. In addition, three new links between sexual and asexual genera are provided. There are 138 genera that lack 
sequence data, and these are treated as Ascomycota, genera incertae sedis. Line drawings and descriptions are provided 
based on the examination of types and fresh collections and on the literature.
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Idiocercus B. Sutton, Can. J. Bot. 45(8): 1255 (1967)
Jahniella Petr., Ann Mycol. 18(4/6): 123 (1921) [1920]
Kabatia Bubák, in Kabát & Bubák, Öst. bot. Z. 54: 28 
(1904)
Keissleriella Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 128(7–8): 582 (1919)
Keissleriella quadriseptata Kaz. Tanaka & K. Hiray., in 
Tanaka et al., Stud. Mycol. 82: 96 (2015)
Kellermania Ellis & Everh., J. Mycol. 1(12): 153 (1885)
Kendrickomyces B. Sutton, V.G. Rao & Mhaskar, Trans. Br. 
Mycol. Soc. 67(2): 243 (1976)
Koorchaloma Subram., J. Indian bot. Soc. 32: 124 (1953)
Koorchaloma bambusae Nag Raj, Mycotaxon 19: 175 
(1984)
Koorchaloma jamaicensis Nag Raj, Mycotaxon 19: 179 
(1984)
Koorchaloma krabiense (Tibpromma & K.D. Hyde) W.J. Li 
& K.D. Hyde, comb. nov.
Koorchaloma occidentale Nag Raj, Mycotaxon 19: 191 
(1984)
Koorchaloma okamurae I. Hino & Katum., Icones Fungo-
rum Bamb. Jap.: 264 (1961)
Leptodermella Höhn., Z. Gärungsphysiol. 5: 212 (1915)
Leptosphaeria Ces. & De Not., Comm. Soc. crittog. Ital. 
1(fasc. 4): 234 (1863)
Leptosphaeria sydowii (Boerema, Kesteren & Loer.) 
Gruyter, Aveskamp & Verkley, in Gruyter et  al., Stud. 
Mycol. 75: 20 (2012) [2013]
Leptothyrina Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 124: 123 (1915)
Leptotrochila P.Karst., Bidr. Känn. Finl. Nat. Folk 19: 245 
(1871)
Leptotrochila medicaginis (Fuckel) Schüepp, Phytopath. Z. 
36: 253 (1959)
Leptoxyphium Speg., Physis, Rev. Soc. Arg. Cienc. Nat. 
4(no. 17): 294 (1918)
Leptoxyphium fumago (Woron.) R.C. Srivast., Arch. Pro-
tistenk. 125(1–4): 333 (1982)
Libartania Nag Raj, Can. J. Bot. 57(13): 1390 (1979)
Ligniella Naumov, Mater. Mikol. Fitopat. Ross. 5(1): 5 
(1926)
Marasasiomyces Crous, Phytotaxa 202(2): 86 (2015)
Marasasiomyces karoo (B. Sutton & Marasas) Crous, Phy-
totaxa 202(2): 86 (2015)
Mastigosporella Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1, 123: 135 (1914)
Melanops Nitschke ex Fuckel, Jb. nassau. Ver. Naturk. 
23-24: 225 (1870) [1869-70]
Melanops fagicola W.J. Li, Camporesi & K.D. Hyde, sp. 
nov.
Melanops tulasnei Fuckel, Jb. nassau. Ver. Naturk. 23-24: 
225 (1870) [1869-70]
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Metazythia Petr., Sydowia 4(1–6): 373 (1950)
Micraspis Darker, Can. J. Bot. 41(10): 1390 (1963)
Microdiscula Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1, 124: 142 (1915)
Microperella Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 118: 879 (1909)
Mirimyces Nag Raj, Coelomycetous Anamorphs with 
Appendage-bearing Conidia: 477 (1993)
Mirimyces pulcher Nag Raj, Coelomycetous Anamorphs 
with Appendage-bearing Conidia: 478 (1993)
Monochaetiella E. Castell., Nuovo G. bot. ital. 49: 487 
(1943) [1942]
Monochaetiellopsis B. Sutton & DiCosmo, Can. J. Bot. 
55(19): 2536 (1977)
Monodia Breton & Faurel, Revue Mycol., Paris 35(1): 23 
(1970)
Monodia minor Nag Raj, Coelomycetous Anamorphs with 
Appendage-bearing Conidia: 526 (1993)
Monostichella Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1 125(1–2): 95 (1916)
Mucoharknessia Crous, R.M. Sánchez & Bianchin., Phyto-
taxa 202(2): 86 (2015)
Mucoharknessia anthoxanthi Dissanayake, Camporesi & 
K.D. Hyde, in Li et al., Fungal Diversity 78: [19] (2016)
Mycotribulus Nag Raj & W.B. Kendr., Can. J. Bot. 48(12): 
2219 (1970)
Mycotribulus mirabilis Nag Raj & W.B. Kendr., Can. J. Bot. 
48(12): 2219 (1970)
Myriellina Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 124: 100 (1915)
Myxothyrium Bubák & Kabát, Svensk bot. Tidskr. 9: 379 
(1915)
Nanoschema B. Sutton, The Coelomycetes: 589 (1980)
Nectria (Fr.) Fr., Summa veg. Scand., Sectio Post. (Stock-
holm): 387 (1849)
Nectria dematiosa (Schwein.) Berk., N. Amer. Fung.: no. 
154 (1873)
Neoascochyta Qian Chen & L. Cai, Stud. Mycol. 82: 198 
(2015)
Neoascochyta dactylidis W.J. Li, Camporesi & K.D. Hyde, 
sp. nov.
Neoascochyta desmazieri (Cavara) Qian Chen & L. Cai, 
Stud. Mycol. 82: 198 (2015)
Neoascochyta tardicrescens Valenz.-Lopez, Cano, Crous, 
Guarro & Stchigel, in Valenzuela-Lopez et al. Stud. Mycol. 
90: 44 (2017)
Neochaetospora B. Sutton & Sankaran, Mycol. Res. 95(6): 
768 (1991)

Neocucurbitaria Wanas., E.B.G. Jones & K.D. Hyde, et al., 
Mycosphere 8(3): 408 (2017)
Neocucurbitaria sp.
Neodermea W.J. Li, D.J. Bhat & K.D. Hyde, gen. nov.
Neodermea acerina (Peck) Rehm) W.J. Li & K.D. Hyde, 
comb. nov.
Neodermea rossica W.J. Li, D.J. Bhat & K.D. Hyde, sp. nov.
Neodidymelliopsis Qian Chen & L. Cai, Stud. Mycol. 82: 
207 (2015)
Neodidymelliopsis negundinis Manawasinghe, Camporesi 
& K.D. Hyde, in Hyde et al., Mycosphere 9(2): 295 (2018)
Neodidymelliopsis ranunculi W.J. Li & K.D. Hyde, in Hyde 
et al., Fungal Diversity: [41] (2016)
Neofusicoccum Crous, Slippers & A.J.L. Phillips, Stud. 
Mycol. 55: 247 (2006)
Neofusicoccum algeriense Berr.-Tebb. & A.J.L. Phillips, in 
Berraf-Tebbal, Guerreiro & Phillips, Fungal Diversity 53: 
423 (2014)
Neofusicoccum parvum (Pennycook & Samuels) Crous, 
Slippers & A.J.L. Phillips, in Crous et al., Stud. Mycol. 55: 
248 (2006)
Neofusicoccum sinoeucalypti G.Q. Li & S.F. Chen, in Li 
et al., Persoonia 40: 88 (2017)
Neogloeosporidina W.J. Li, Camporesi & K.D. Hyde, gen. 
nov.
Neogloeosporidina pruni W.J. Li, Camporesi & K.D. Hyde, 
sp. nov.
Neoplaconema B. Sutton, Kew Bull. 31(3): 463 (1977)
Neopyrenochaeta Valenz.-Lopez, Crous, Stchigel, Guarro & 
Cano, in Valenzuela-Lopez et al., Stud. Mycol. 90: 54 (2017)
Neopyrenochaeta annellidica W.J. Li, Z.H. Zhang & K.D. 
Hyde, sp. nov.
Neopyrenochaeta chiangraiensis Z.L. Luo, W.J. Li & K.D. 
Hyde, sp. nov.
Neopyrenochaeta maesuayensis Z.L. Luo, W.J. Li & K.D. 
Hyde, sp. nov.
Neottiospora Desm., Annls Sci. Nat., Bot., sér. 2 19: 346 
(1843)
Neottiospora caricina (Desm.) Höhn., in Weese, Mitt. bot. 
Inst. tech. Hochsch. Wien 1(3): 78 (1924)
Neozythia Petr., Sydowia 11(1–6): 351 (1958) [1957]
Oncosporella P. Karst., Meddn Soc. Fauna Flora fenn. 14: 
105 (1887)
Pestalozziella Sacc. & Ellis ex Sacc., Michelia 2(no. 8): 575 
(1882)
Pestalozziella subsessilis Sacc. & Ellis, Michelia 2(no. 8): 
575 (1882)
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Pestalozziella artocarpi Nag Raj & W.B. Kendr., Can. J. 
Bot. 50(3): 609 (1972)
Pestalozziella parva Nag Raj, Trans. Br. Mycol. Soc. 52(2): 
205 (1969)
Pezicula Tul. & C. Tul., Select. fung. carpol. (Paris) 3: 182 
(1865)
Pezicula italica W.J. Li, Camporesi & K.D. Hyde, sp. nov.
Phacidiella P. Karst., Hedwigia 23(6): 85 (1884)
Phacidium Fr., Observ. mycol. (Havniae) 1: 167 (1815)
Phacidium anomala (Nag Raj) W.J. Li & K.D. Hyde, comb. 
nov.
Phacidium italicum W.J. Li, Camporesi & K.D. Hyde, sp. 
nov.
Phacidium foliicola (Lib.) W.J. Li & K.D. Hyde, comb. nov.
Phacidium subcorticalis (Fuckel) W.J. Li & K.D. Hyde, 
comb. nov.
Phellostroma Syd. & P. Syd., Philipp. J. Sci., C, Bot. 9(2): 
185 (1914)
Phialophorophoma Linder, Farlowia 1(3): 402 (1944) 
[1943–1944]
Phloeosporella Höhn., Öst. bot. Z. 66: 106 (1916)
Phlyctaeniella Petr., Ann Mycol. 20(5/6): 323 (1922)
Phlyctema Desm., Annls Sci. Nat., Bot., sér. 38: 16 (1847)
Phlyctema coronillae W.J Li, Camporesi & K.D. Hyde, sp. 
nov.
Phyllosticta Pers., Traité champ. (Paris): 55, 147 (1818)
Phyllosticta pervincae Bissett & Darbysh., Fungi 
Canadenses, Ottawa: no. 282 (1984)
Phyllosticta plumbaginicola V.G. Rao, Publicações Inst. 
Micol. Recife 383: 6 (1963)
Phyllosticta sphaeropsoidea Ellis & Everh., Bull. Torrey 
bot. Club 10(9): [97] (1883)
Phyllosticta sp.
Pilidium Kunze, in Kunze & Schmidt, Mykologische Hefte 
(Leipzig) 2: 92 (1823)
Placonema (Sacc. & D. Sacc.) Petr., Ann Mycol. 19(1/2): 
60 (1921)
Placothyrium Bubák, Ber. dt. bot. Ges. 34: 302 (1916)
Plectronidiopsis Nag Raj, Can. J. Bot. 57(13): 1397 (1979)
Pleurophoma Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1 123: 117 (1914)
Pleurophomopsis Petr., Ann Mycol. 22(1/2): 156 (1924)
Pleurophomopsis sp.
Pleurothyrium Bubák, Ber. dt. bot. Ges. 34: 322 (1916)
Polyphialoseptoria Quaedvl., R.W. Barreto, Verkley & 
Crous, Stud. Mycol. 75: 355 (2013)
Polyphialoseptoria sp.

Polystigma DC., in de Candolle & Lamarck, Fl. franç., Edn 
3 (Paris) 6: 164 (1815)
Pragmopora A. Massal., Framm. Lichenogr.: 12 (1855)
Pragmopora pithya (Fr.) J.W. Groves, Can. J. Bot. 45: 176 
(1967)
Proboscispora Punith., Nova Hedwigia 39(1–2): 63 (1984)
Pseudobasidiospora Dyko & B. Sutton, Nova Hedwigia 
29(1–2): 168 (1978) [1977]
Pseudobasidiospora caroliniana Dyko & B. Sutton, Nova 
Hedwigia 29(1–2): 169 (1978) [1977]
Pseudocoleophoma Kaz. Tanaka & K. Hiray., in Tanaka 
et al., Stud. Mycol. 82: 89 (2015)
Pseudocoleophoma flavescens (Gruyter, Noordel. & Boer-
ema) W.J. Li & K.D. Hyde, comb. nov.
Pseudocoleophoma rusci W.J. Li, Camporesi & K.D. Hyde, 
sp. nov.
Pseudolachnea Ranoj., Ann Mycol. 8(3): 393 (1910)
Pseudolachnea hispidula (Schrad.) B. Sutton, Mycol. Pap. 
141: 167 (1977)
Pseudolachnella Teng, Sinensia, Shanghai 7: 775 (1936)
Pseudolachnella brevifusiformis A. Hashim. & Kaz. Tan-
aka, in Li et al., Fungal Diversity 78: [74] (2016)
Pseudolachnella coronata (I. Hino & Katum.) Nag Raj, 
Coelomycetous Anamorphs with Appendage-bearing 
Conidia: 725 (1993)
Pseudolachnella longiciliata (I. Hino & Katum.) Nag 
Raj, Coelomycetous Anamorphs with Appendage-bearing 
Conidia: 725 (1993)
Pseudolachnella ryukyuensis (I. Hino & Katum.) Nag 
Raj, Coelomycetous Anamorphs with Appendage-bearing 
Conidia: 729 (1993)
Pseudolachnella setulosa (I. Hino & Katum.) Nag Raj, Coe-
lomycetous Anamorphs with Appendage-bearing Conidia: 
732 (1993)
Pseudoneottiospora Faurel & Schotter, Revue Mycol., Paris 
29(4): 278 (1965) [1964]
Pseudoneottiospora coprophila (Spegazzini) Breton & Fau-
rel apud Nag Raj
Pseudorobillarda M. Morelet, Bull. Soc. Sci. nat. Arch. 
Toulon et du Var 175: 5 (1968)
Pseudorobillarda bambusae Nag Raj, Morgan-Jones & 
W.B. Kendr., Can. J. Bot. 50(4): 864 (1972)
Pseudorobillarda eucalypti N. Tangthirasunun & K.D. 
Hyde, in Tangthirasunun, et  al., Phytotaxa 176(1): 255 
(2014)
Pseudorobillarda indica Nag Raj, Morgan-Jones & W.B. 
Kendr., Can. J. Bot. 50(4): 865 (1972)



286 Fungal Diversity (2020) 100:279–801

1 3

Pseudorobillarda magna Bianchin., Mycol. Res. 101(10): 
1233 (1997)
Pseudorobillarda parasiamensis N. Tangthirasunun, W.J. 
Li & K.D. Hyde, sp. nov.
Pseudorobillarda phragmitis (Cunnell) M. Morelet, Bull. 
Soc. Sci. nat. Arch. Toulon et du Var 175: 6 (1968)
Pseudorobillarda sojae Uecker & Kulik, Mycologia 78(3): 
450 (1986)
Pseudoseptoria Speg., Anal. Mus. nac. B. Aires, Ser. 3 13: 
388 (1911)
Pseudostegia Bubák, J. Mycol. 12(2): 56 (1906)
Pseudothyrium Höhn., in Weese, Mitt. bot. Inst. tech. 
Hochsch. Wien 4(3): 109 (1927)
Pseudozythia Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1 111: 1019 (1902)
Pullospora Faurel & Schotter, Revue Mycol., Paris 29(4): 
280 (1965) [1964]
Pullospora macrospora Nag Raj, Coelomycetous Anamo-
rphs with Appendage-bearing Conidia: 748 (1993)
Pullospora tetrachaeta Faurel & Schotter, Revue Mycol., 
Paris 29(4): 280 (1965) [1964]
Pycnopeziza W.L. White & Whetzel, Mycologia 30(2): 187 
(1938)
Pycnopeziza americanum (Nag Raj) W.J. Li & K.D. Hyde, 
comb. nov.
Pycnovellomyces R.F. Castañeda, Fungi Cubenses II (La 
Habana): 16 (1987)
Pycnovellomyces foliicola R.F. Castañeda, Fungi Cubenses 
II: 16 (1987)
Quaternaria Tul. & C. Tul., Select. fung. carpol. 2: 104 
(1863)
Quaternaria quaternata (Pers.) J. Schröt., in Cohn, Krypt.-
Fl. Schlesien 3.2(4): 451 (1897) [1908]
Rhabdocline Syd., in Sydow & Petrak, Ann Mycol. 20(3/4): 
194 (1922)
Rhabdocline weirii A.K. Parker & J. Reid, Can. J. Bot. 47: 
1540 (1969)
Rhabdogloeopsis Petr., Ann Mycol. 23(1/2): 52 (1925)
Rhodesia Grove, British Stem- and Leaf-Fungi (Coelomy-
cetes) 2: 205 (1937)
Rhodesiopsis B. Sutton & R. Campb., Nova Hedwigia 30: 
289 (1979) [1978]
Rhodesiopsis gelatinosa B. Sutton & R. Campb., Nova Hed-
wigia 30: 290 (1979) [1978]
Rhodosticta Woron., Izv. Imp. St.-Peterburgsk. Bot. Sada 
11: 13 (1911)
Rhytisma Fr., K. svenska Vetensk-Akad. Handl., ser. 3 40: 
104 (1819)
Rileya A. Funk, Can. J. Bot. 57(1): 7 (1979)

Sakireeta Subram. & K. Ramakr., J. Indian bot. Soc. 36: 
83 (1957)
Sakireeta madreeya Subram. & K. Ramakr., J. Indian bot. 
Soc. 36: 84 (1957)
Sarcophoma Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 125(1–2): 75 (1916)
Satchmopsis B. Sutton & Hodges, in Sutton, Nova Hedwigia 
26(1): 1 (1975)
Scaphidium Clem., Bot. Surv. Nebraska 5: 5 (1901)
Scopaphoma Dearn. & House, N.Y. St. Mus. Bull. 266: 83 
(1925)
Scopaphoma corioli Dearn. & House, N.Y. St. Mus. Bull. 
266: 83 (1925)
Scorias Fr., Syst. mycol. 3(2): 269, 290 (1832)
Septopatella Petr., Ann Mycol. 23(1/2): 128 (1925)
Septoria Sacc., Syll. fung. (Abellini) 3: 474 (1884)
Sirococcus Preuss, Linnaea 26: 716 (1855) [1853]
Sirococcus conigenus (Pers.) P.F. Cannon & Minter, Taxon 
32(4): 577 (1983)
Sirophoma Höhn., Hedwigia 59(5): 257 (1917)
Siroplacodium Petr., in Rechinger et al., Annln naturh. Mus. 
Wien 50: 509 (1940)
Sirozythiella Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 118: 1532 (1909)
Sphaerellopsis Cooke, Grevillea 12(no. 61): 23 (1883)
Sphaerellopsis anomala Nag Raj, Coelomycetous Anamo-
rphs with Appendage-bearing Conidia: 896 (1993).
Sphaerellopsis filum (Biv.) B. Sutton, Mycol. Pap. 141: 196 
(1977)
Sphaeriothyrium Bubák, Ber. dt. bot. Ges. 34: 299 (1916)
Sphaerographium Sacc., Syll. fung. 3: 596 (1884)
Stagonospora (Sacc.) Sacc., Syll. fung. (Abellini) 3: 445 
(1884)
Stagonospora cylindrica (B. Sutton & Alcorn) W.J. Li & 
K.D. Hyde, comb. nov.
Stagonospora forlicesenensis Phukhams., Camporesi & 
K.D. Hyde, in Hyde et al., Fungal Diversity: [77] (2016)
Stamnaria Fuckel, Jb. nassau. Ver. Naturk. 23-24: 309 
(1870) [1869-70]
Staurophoma Höhn., Denkschr. Kaiserl. Akad. Wiss., 
Math.-Naturwiss. Kl. 83: 34 (1907)
Stictosepta Petr., Sydowia 17: 230 (1964) [1963]
Stilbophoma Petr., Bot. Arch. 43: 93 (1942) [1941]
Strasseria Bres. & Sacc., in Strasser, Verh. zool.-bot. Ges. 
Wien 52: 436 (1902)
Strasseriopsis B. Sutton & Tak. Kobay., Mycologia 61(6): 
1068 (1970) [1969]
Strigula Fr., Syst. mycol. (Lundae) 2(2): 535 (1823)
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Strigula cylindrospora (Syd. & P. Syd.) W.J. Li & K.D. 
Hyde, comb. nov.
Suttoniella S. Ahmad, Biologia, Lahore 6: 257 (1961) 
[1960]
Tetranacrium H.J. Huds. & B. Sutton, Trans. Br. Mycol. 
Soc. 47(2): 202 (1964)
Thoracella Oudem., Ned. kruidk. Archf, 3 sér. 2: 267 (1901)
Thrinacospora Petr., Sydowia 2(1–6): 49 (1948)
Thyronectria Sacc., Grevillea 4(no. 29): 21 (1875)
Thyrsidina Höhn., Ann Mycol. 3(4): 337 (1905)
Tiarosporella Höhn., in Weese, Ber. dt. bot. Ges. 37: 159 
(1919)
Tiarosporella graminis (Piroz. & Shoemaker) Nag Raj, Can. 
J. Bot. 51(12): 2469 (1974) [1973]
Tiarosporella paludosa (Sacc. & Fiori) Höhn., in Weese, 
Ber. dt. bot. Ges. 37: 159 (1919)
Towyspora Wanasinghe, E.B.G. Jones & K.D. Hyde, in Li 
et al., Fungal Diversity 78: [32] (2016)
Towyspora aestuari Wanasinghe, E.B.G. Jones & K.D. 
Hyde, in Li et al., Fungal Diversity 78: [35] (2016)
Tracylla (Sacc.) Tassi, Boll. R. Orto Bot. Siena, 6: 62. 
(1904); non Tracyella Zambet-takis (nom. illegit.) in Rev. 
Mycol. 35: 165. (1970)
Trematophoma Petr., Ann Mycol. 22(1/2): 152 (1924)
Tribolospora D.A. Reid, Aust. J. Bot. 14: 31 (1966)
Tryblidiopsis P. Karst. [as ‘Triblidiopsis’], Bidr. Känn. Finl. 
Nat. Folk 19: 262 (1871)
Tympanis Tode, Fung. mecklenb. sel. (Lüneburg) 1: 24 
(1790)
Tympanis spermatiospora (Nyl.) Nyl., Not. Sällsk. Fauna et 
Fl. Fenn. Förh., Ny Ser. 10: 70 (1868) [1869]
Vestigium Piroz. & Shoemaker, Can. J. Bot. 50(6): 1163 
(1972)
Xenidiocercus Nag Raj, Coelomycetous Anamorphs with 
Appendage-bearing Conidia : 975 (1993)
Yalomyces Nag Raj, Coelomycetous Anamorphs with 
Appendage-bearing Conidia: 988 (1993)
Yalomyces pulcher Nag Raj, Coelomycetous Anamorphs 
with Appendage-bearing Conidia: 988 (1993)
Yoshinagaia Henn., Hedwigia 43(2): 143 (1904)
Yoshinagaia quercus Henn., Hedwigia 43(2): 143 (1904)
Zelandiocoela Nag Raj, Coelomycetous Anamorphs with 
Appendage-bearing Conidia: 990 (1993)
Zelandiocoela ambigua (Nag Raj & W.B. Kendr.) Nag 
Raj, Coelomycetous Anamorphs with Appendage-bearing 
Conidia: 991 (1993)
Zelosatchmopsis Nag Raj, in Saikawa, Castañeda Ruiz, Ken-
drick & Nag Raj, Can. J. Bot. 69(3): 633 (1991)
Zelosatchmopsis sacciformis (R.F. Castañeda) Nag Raj & 
R.F. Castañeda, in Saikawa, Castañeda Ruiz, Kendrick & 
Nag Raj, Can. J. Bot. 69(3): 633 (1991)
Zunura Nag Raj, Coelomycetous Anamorphs with Append-
age-bearing Conidia: 1006 (1993)

Introduction

Classification of coelomycetes

The term “Coelomycetes” was introduced by Grove (1919), 
to recognize three genera, Phloeospora, Phyllosticta and 
Phomopsis (Sutton 1980; Wijayawardene et al. 2016). Sub-
sequently, Grove (1935, 1937) expanded this initial con-
cept and used coelomycetes for all genera that produced 
conidia within a cavity or cushion-like fungal matrix. Such 
fruiting bodies (today conidiomata) were termed pycnidia 
(flask-like structures), acervuli (cushion-like structures) and 
sporodochium (pulvinate stroma). Grove provided a major 
morphological account of all British coelomycetes known 
at that time.

Morphological characters (conidiomata, conidiophores, 
conidiogenous cells, conidia, behavior in artificial culture) 
and host association have been the main features used to 
identify and classify asexual fungi (Morgan-Jones et al. 
1972a, b, c, d, e, f; Sutton 1973a, 1977a, 1980; Nag Raj and 
DiCosmo 1978, 1980; Nag Raj 1981b, 1993; Abbas et al. 
1997, 1998). Sutton (1980) published a major revision of 
coelomycetes, which he divided into six suborders (Blasto-
pycnidiineae, Blastostromatineae Phialopycnidiinea, Phia-
lostromatineae, Thallopycnidiineae, Thallostromatineae), 
mainly based on conidiogenesis. Nag Raj (1993) provided 
a major account of coelomycetes that had appendage-bear-
ing conidia. This publication gave diagnostic descriptions 
and illustrations for 142 genera and over 200 species. The 
number of coelomycete species grew dramatically, so that 
by the twenty-first century Kirk et al. (2008) documented 
approximately 1000 genera (plus 500 synonyms) comprising 
7000 species. Although, generations of vast morphological 
and anatomical data over the years had built up a strong 
base for taxonomic studies of coelomycetes (Sutton 1980; 
Nag Raj 1981b, 1993), these lacked satisfactory taxonomic 
resolution and often resulted in considerable ambiguity and 
confusion in the intergeneric or interspecific classification 
of coelomycetes (Crous et al. 2006a; De Gruyter et al. 2009; 
Hyde et al. 2013).

The suborders described by Sutton (1980) were later 
shown, from an evolutionary perspective, to be based on an 
artificial system (De Gruyter et al. 2009, 2010). For instance, 
genera described in Phialopycnidiinea could be assigned to 
different orders, such as Botryosphaeriales, Diaporthales, 
Dothideales, Helotiales and Pleosporales (de Gruyter et al. 
2009, 2013).

Coelomycetes is no longer a valid taxonomic name, and 
the term was actually coined for convenience (Taylor 1995; 
Kendrick 2000; Wijayawardene et al. 2012a). Members of 
coelomycetes are distributed in Dothideomycetes, Leotiomy-
cetes, and Sordariomycetes (Wijayawardene et al. 2016), and 
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even Basidiomycetes (Nag Raj 1981b, 1993; Rungjindamai 
et al. 2008; Tangthirasunun et al. 2014b; He et al. 2019).

Many pleomorphic fungi (e.g., Ascochyta, Broomella, 
Coniothyrium, Dermea, Didymella, Heterosphaeria, Phoma) 
can potentially propagate through different modes of repro-
duction at different geographical locations and at different 
phases (Nag Raj 1979a, b; Weresub and Pirozynski 1979; 
Carmichael 1981; Sivanesan 1984; Seifert and Samuels 
2000; Li et al. 2015b), failing to reflect in phylogenetic rela-
tionships and determine the affiliation between asexual and 
sexual states.

DNA sequence-based phylogenetic studies have dra-
matically influenced both the taxonomy and systematics 
of the coelomycetes since the 1990s (Mills et al. 1992; 
Sreenivasaprasad et al. 1992; Sherriff et al. 1994; Adams 
et al. 2002; Shenoy et al. 2007; Cai et al. 2009; De Gruyter 
et al. 2009, 2013; Cannon et al. 2012; Liu et al. 2012). 
Molecular data allows linkage of asexual taxa with their 
sexual morphs (Shenoy et al. 2006, 2010). Considerable 
re-evaluations are needed to understand the family place-
ments, generic concepts and species limits in coelomy-
cetes (Aveskamp et al. 2008; De Gruyter et al. 2009, 2010; 
Maharachchikumbura et al. 2011, 2012, 2014; Crous et al. 
2012b; Wijayawardene et al. 2012a, b, 2016; Senanayake 
et al. 2017, 2018). Through a study of the combined LSU 
and ITS sequence data, Crous et al. (2015b) showed that 
Tiarosporella is a poly- and paraphyletic genus. Species of 
this genus recognized by Nag Raj (1993) could be classified 
in the Botryosphaeriaceae (Dothideomycetes) and Phaci-
diaceae (Leotiomycetes). Similarly, camarosporium-like, 
phoma-like, pyrenochaeta-like, and septoria-like taxa were 
shown to be polyphyletic within Pleosporales (De Gruyter 
et al. 2010; Quaedvlieg et al. 2013; Crous et al. 2014a, b; 
Wanasinghe et al. 2014, 2017; Wijayawardene et al. 2014a, 
c, 2016a, b; Ertz et al. 2015; Phookamsak et al. 2014; Hyde 
et al. 2016; Crous and Groenewald 2017; Valenzuela-Lopez 
et al. 2018). More importantly, phylogenetic advancement 
has now been used to integrate presumably asexual morphs 
into sexual morphs at the class or higher level (Rungjin-
damai et  al. 2008; Tangthirasunun et  al. 2014b; Crous 
et al. 2015a, b, 2016b; Wijayawardene et al. 2016), order 
(Tangthirasunun et al. 2014a), family (Liu et al. 2019), genus 
(Liu et al. 2012; Phillips et al. 2013) and species e.g. Colle-
totrichum acutatum-Glomerella acutata, Discostroma mas-
sarinum- Seimatosporium salicinum (Guerber and Corrcell 
2001; Tanaka et al. 2011; Li et al. 2015b).

A major change effecting the nomenclature of coelomyce-
tous fungi is the new ruling in Article 59.1 of International 
Code of Nomenclature for Algae, Fungi, and Plants (ICN; 
Melbourne Code) (Hawksworth 2012). These changes, 
known as “one fungus, one name”, have resulted in the 
implementation of a single name for one fungus, where for-
merly separate names were allowed for both asexual and 

sexual states (Hawksworth 2012; Wingfield et al. 2012). 
Based on this ruling, several papers have been published 
with recommendations for use or protection of competing 
generic names in major groups of Dothideomycetes (Wijaya-
wardene et al. 2014b; Rossman et al. 2015b), Leotiomycetes 
(Braun 2013; Johnston et al. 2014), Pezizomycetes (Healy 
et al. 2016) and Sordariomycetes (Stadler et al. 2013; Ross-
man et al. 2013; Quandt et al. 2014; Rossman et al. 2015a; 
Réblová et al. 2016). In an attempt to improve the classifi-
cation of coelomycetes, Wijayawardene et al. (2016) illus-
trated, described, and provided taxonomic notes for 235 
dematiaceous coelomycetous genera. Of these genera, 152 
have been placed in a natural classification system based on 
molecular data. While 83 genera were treated as Ascomy-
cota, genera incertae sedis, because of a lack of sequence 
data. Although this study made a major contribution to the 
taxonomy and classification of coelomycetes, the placement 
of many genera, especially the hyaline-spored coelomycetes, 
is still undetermined.

With such vast amounts of literature in disparate publi-
cations and huge changes in the taxonomy, phylogeny and 
nomenclature of coelomycetes, there is a need to compile all 
data into a single document. The dematacious coelomycetes 
were monographed by Wijayawardene et al. (2016) and the 
present paper reviews the genera and species of hyaline-
spored taxa of coelomycetes. With the trend towards pro-
viding data in readily accessable and updated websites (e.g. 
phytopathogenic genera—Jayawardena et al. 2019, Dothide-
omycetes—Pem et al. 2019; Index Fungorum 2020), we will 
publish a database, www.coelo mycet es.org, in the future.

In this study, fresh material was collected from China, 
Italy, Russia and Thailand. Where possible, specimens of 
the type species for each genus were examined to determine 
their morphological characteristics. The primary objectives 
were to: (1) provide a phylogenetic overview of genera 
and/or species of hyaline-spored coelomycetes; (2) delimit 
modern genera or species circumscriptions; (3) resolve 
nomenclatural issues by identifying redundant names and 
synonyms; (4) establish taxonomic links between sexual and 
asexual genera; and (5) provide updated outlines, descrip-
tions, illustrations, and taxonomic notes for these genera and 
species. Although we have included most coelomycete gen-
era in this monograph, we have not included the coelomycet-
ous asexual morphs of several sexually defined genera (e.g 
Astrosphaeriella, Phookamsak et al. (2015) and Roussoella 
(Liu et al. 2014).

Diagnostic characters of coelomycetes

A phylogenetic approach has placed many polyphyletic 
genera e.g., Camarosporium, Coniothyrium, Phoma, Pyr-
enochaeta and species complex genera e.g., Colletotrichum, 
Truncatella into a natural classification (Chen et al. 2015, 

http://www.coelomycetes.org
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2017; Wanasinghe et al. 2017; Valenzuela-Lopez et al. 2018; 
Liu et al. 2019). However, this approach sometimes adds no 
further discriminating power to delineate a group of fungi 
where phylogenetic resolution is weak, there is inadequate 
taxon sampling, or molecular data is missing (Jeewon and 
Hyde 2016). Liu et al. (2019) stated that 30 genera were 
delimited in Sporocadaceae based on multi loci phyloge-
netic analyses, which is generally congruent with the mor-
phology-based classification system proposed by Nag Raj 
(1993). Thus, morphological characters of conidiomata, 
conidiophores, conidiogenous cells, paraphyses, and conidia 
are also important in the identification of coelomycetous 
asexual morphs (Sutton 1973b, 1980; Nag Raj 1981b, 1993; 
Wijayawardene et al. 2016).

Conidiomata

Kendrick (1979) proposed the term conidioma (pl. conidi-
omata) for asexual fungi that produce conidia in special-
ized structures. These structures are diverse and vary in 
form from acervular to cupulate, pycnidial, sporodochial, 
synnematous and pycnothyrial (Sutton 1980; Nag Raj 
1981b, 1993). The typical concepts and characters are out-
line below:

Acervular conidiomata (Fig. 1a–e) can be subcuticular, 
intraepidermal, or subepidermal in the host tissues. The 
hymenium develops beneath overlapping host tissue. Con-
idiophores or conidiogenous cells are restricted to the basal 
stroma. At maturity, the overlapping tissues are ruptured by 
the developing mass of conidia (e.g. Colletotrichum, Rhab-
docline, Pycnopeziza) (Sutton 1980; Nag Raj 1981b, 1993).

Cupulate conidiomata (Fig. 2d, h–i, n–p) are regarded 
as a transitional form between synnematal, sporodochial, 
and pycnidial conidiomata. They are usually superficial, 
with variable excipular development and adorned with ster-
ile hyphae or setae (e.g. Dinemasporium, Dwayalomella, 
Koorchaloma, Pseudolachnella, Pseudolachnella) (Okada 
and Tubaki 1987; Sutton 1980; Nag Raj1993).

Pycnidial conidiomata (Figs. 1f, h–v, 2a–g, l–m, t–u) can 
be simple or compound, stromatic, superficial immersed or 
erumpent, unilocular or multilocular. The conidia form more 
or less completely enclosed by fungal tissue. Conidiophores 
or conidiogenous cells line the entire cavity. There is a fairly 
well defined ostiole through which the conidia are released 
and well develop wall tissue (e.g. Clohesyomyces, Chae-
toconis, Giulia, Heterosphaeria, Melanops, Neottiospora, 
Yoshinagaia) (Sutton 1980; Nag Raj 1981b, 1993).

Sporodochial conidiomata (Fig. 2j–k) with superficial 
pulvinate stroma supporting conidiophores or conidiogenous 

cells on its upper surface and not covered by the substrate, 
with or without a basal stroma (e.g. Crucellisporiopsis, Nec-
tria) (Sutton 1980; Nag Raj 1993).

Synnematous conidiomata (Fig. 2q–s) consisting of a 
compacted group of erect and fused hyphae, the apices and 
occasionally intercalary cells of which function as conidi-
ophores and conidiogenous cells (e.g. Conicomyces, Crucel-
lisporiopsis, Leptoxyphium) (Sutton 1980; Nag Raj 1993).

Pycnothyrial conidiomata are generally flattened, elon-
gated, shield-shaped, hemispherical, superficial, comprised 
of radiating cells, sometimes with only an upper wall, some-
times also with a basal wall (e.g. Diedickea, Tracylla) (Sut-
ton 1980; Nag Raj 1993) (Fig. 3).

Conidiomatal wall

The wall tissue of coelomycetes have usually been catego-
rized simply as pseudoparenchymatous or plectenchyma-
tous, but they can be actually recognized in detail types 
(textura angularis, textura epidermoidea, textura intricata, 
textura globosa, textura prismatica, textura porrecta and 
textura oblita) (Sutton 1980; Nag Raj 1993).

Conidiophores, conidiogenous cells

In coelomycetes, the conidiophores are mainly hyaline, 
occasionally pigmented (Annellolacinia, Arthrinium, Xepic-
ulopsis), branched or unbranched, arising from inner layer 
cells of cavity. In some genera (e.g. Cenangiomyces, Ellula, 
Fibulocoela and Pycnovellomyces), conidiophores possess 
clamp connections. In many cases, the conidiophores are 
reduced to conidiogenous cells (e.g. Ascochyta, Mirimyces, 
Neodidymelliopsis, Phoma) that are indistinguishable from 
cells of the wall (Sutton 1980; Nag Raj 1981b, 1993). Three 
major types of conidiogenous cells are recognized in coe-
lomycetes. They are holoblastic, enteroblastic and thallic 
(Sutton 1980; Nag Raj 1993; Kendrick 2000). The different 
types of conidiophores and conidiogenous cells are illus-
trated in Fig. 4.

Conidia

Conidia of coelomycetes display the greatest variation 
between genera and species. These can be hyaline or pig-
mented, amerosporous, didymosporous, phragmosporous, 
dictyosporous (Thyrsidina carneominiata, Yalomyces pul-
cher), scolecosporous, and even more complex and com-
posite staurosporous forms in (Tribolospora sycopsidis 
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Fig. 1  Vertical sections through conidiomata. a–c, e, g Acervular 
conidiomata, a Eriosporella calami, b Rhabdocline weirii, c asexual 
morph of Pycnopeziza americanum (= Acarosporium americanum), 
e Diplocarpon mespili, g Colletotrichum sp. d Cupulate conidiomata 
in Zelosatchmopsis sacciformis. f, h–v Different shapes of pycnidial 
conidiomata, f Corniculariella rhamni, h asexual morph of Lepto-
sphaeria sydowii, i Chaetosphaeronema hispidulum, j Chaetosper-

mum camelliae, k Allantophomopsiella pseudotsugae, l Chaetoconis 
polygoni, m Neofusicoccum sinoeucalypti, n Brycekendrickia indica, 
o Chaetoconis vaccinia, p Clohesyomyces aquaticus, q Giulia tenuis, 
r Pseudorobillarda bambusae, s Cytospora tanatica, t Darkera abie-
tis, u Sphaerellopsis anomala, v Pseudocoleophoma rusci. Scale bars 
a, b, e–i, l–r, t, v = 100 µm, c, s = 500 µm, d, u = 50 µm, j–k = 200 µm
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and Geastrumia polystigmatis) and others (Eriosporella 
calami, Vestigium felicis, Tetranacrium gramineum) (Nag 
Raj 1981a, b, 1993; Abbas et al. 1997, 1998). The different 
types of conidia encountered in coelomycetes are illustrated 
in Figs. 5, 6.

Biology of Coelomycetes

Coelomycetes are geographically widespread and found 
mainly in tropical and temperate regions, less in antarctic 
and arctic regions (Sutton 1980). They can be saprobes that 
recycle carbon and other nutrient elements, or pathogens 
of terrestrial or aquatic plants, or endophytes (Sutton 1980; 
Nag Raj 1981b, 1993; Wang et al. 2005; Crouch et al. 2009; 
Seephueak et al. 2011; Rajagopal et al. 2012; Zhang et al. 
2012a; Norphanphoun et al. 2018). Some survive in the 
soil; others are parasitic on insects or vertebrates, including 
humans (Nag Raj 1981b, 1993; Roberts and Humber 1981; 
Chaverri et al. 2008; Ferrer et al. 2009; Udayanga et al. 
2011; Li et al. 2016; Tibpromma et al. 2017; Valenzuela-
Lopez et al. 2018). Some are fungicolous (Hawksworth 
1981a, b; Nag Raj 1993; Sun et al. 2019) or lichenicolous 
(Vobis and Hawksworth 1981; Diederich et al. 2012; Flakus 
and Farkas 2013; Ertz et al. 2015; Wijayawardene et al. 
2016), while others are mycorrhizal (Oliveira et al. 2014). 
Several endophytic species may be latent pathogens, existing 
as symptomless endophytes, but becoming pathogens once 
the host defense system weakens (Photita et al. 2004); while 
other endophytes may become saprobes following death of 
host tissues where they perform as recyclers of dead plant 
material (Promputtha et al. 2010; Udayanga et al. 2011; 
Maharachchikumbura et  al. 2012; Wijayawardene et  al. 
2012b; Gomes et al. 2013).

Many species of coelomycetes are plant pathogens of a 
broad range of hosts, and responsible for numerous diseases, 
including leaf and fruit spots, root lesions, blight, anthrac-
nose, die-back and canker diseases (Sutton 1980; Aveskamp 
et al. 2008; Liu et al. 2012; Phillips et al. 2013; Wikee et al. 
2013; Wijayawardene et al. 2016; Norphanphoun et al. 2017; 
Jami et al. 2018a, b; Li et al. 2018; Yang et al. 2018). Dis-
eases caused by coelomycetes may directly influence agri-
cultural industry and result in serious economic loss. It has 
been estimated that in the Mediterranean region, Australia 
and Pakistan, blight disease of chickpea caused by Ascochyta 
rabiei has resulted in up to 100% crop loss (Hamza et al. 
2000; Ghazanfar et al. 2010; Wijayawardene et al. 2012b). 
Some coelomycetes are widely used in disciplines such as 
biological control (e.g., Ampelomyces quisqualis, Colletotri-
chum lagenarium, C. gloeosporioides f. sp. aeschynomene, 
Sphaerellopsis filum), bioremediation and pharmaceutical 
fields (e.g., anti-cancer drug producing fungi, Bartalinia 
robillardoides, Pestalotiopsis malicola, Phoma clematidina) 
(Pei et al. 2003; Kiss et al. 2004; Płachecka 2005, Gangadevi 

and Muthumary 2008; Bi et al. 2011; Boyette et al. 2011; 
Wijayawardene et al. 2012a, b). However, the taxonomy of 
coelomycetes is unsettled and remains problematic, with 
many of the fungi included yet to find a place in modern 
fungal classification. Therefore, a modified definition of coe-
lomycetous fungi is not only helpful in taxonomy, but will 
also be important in plant biosecurity, identification of plant 
pathogens, and in industry applications.

Hyaline-spored coelomycetes such as Botryosphaeria, 
Colletotrichum, Cytospora, Diaporthe, Phoma occur in 
numerous habitats with a worldwide distribution (Nakamura 
et al. 2006; Liu et al. 2012; Hyde et al. 2014; Dissanayake 
et al. 2016; Chen et al. 2015, 2017; Norphanphoun et al. 
2017, 2018, Ma et al. 2018; Phillips et al. 2013, 2019). Taxa 
are found as pathogens on economic trees (Prunus, citrus, 
Huang et al. 2013; Dayarathne et al. 2017; teak, Doilom et al. 
2017; walnut Fan et al. 2015a), horticultural plants (Lim-
ber 1955; Sutton 1980; Cunnington et al. 2007; Quaedvlieg 
et al. 2013), crops (Raza et al. 2019) and ornamental trees 
(Sutton 1980). There are found on monocotyledons, such as 
bamboo (Dai et al. 2017), palms (Wikee et al. 2012), grasses 
(Photita et al. 2005; Phookamsak et al. 2014, 2017; Raza 
et al. 2019) and banana (Photita et al. 2001). They are also 
saprobes in leaf litter (Sutton 1980; Nag Raj 1993), on sub-
strates in streams and lakes (Cai et al. 2003; Zhang et al. 
2012a, b), in marine habitats (Dayarathne et al. 2017), and 
in soil (Aveskamp et al. 2010; Chen et al. 2015).

Materials and methods

Specimens and isolates

Fresh specimens were collected from various hosts, and 
other substrata in China, Italy, Russia and Thailand. Type or 
representative specimens were obtained on loan from vari-
ous herbaria (http://sweet gum.nybg.org/scien ce/ih/): Cor-
nell University (CUP), U.S.A.; Agriculture and Agri-Food 
Canada (DAOM), Canada; Harvard University (FH), U.S.A.; 
Martin-Luther-Universität (HAL), Germany; Hirosaki Uni-
versity (HHUF), Japan; CABI Bioscience UK Centre (IMI), 
U.K., England; Royal Botanic Gardens (K), U.K., England; 
Mae Fah Luang University (MFLU), Thailand; Plant Protec-
tion Research Institute (PREM), South Africa. Type species 
were examined and re-described as in Nag Raj (1993), Hyde 
et al. (2013) and Li et al. (2014). Dried herbarium specimens 
were rehydrated in water or water containing a few drops 
of lactic acid, or in a 5% aqueous solution of KOH. Coni-
domata were sectioned using a razor blade. Thin sections 
were mounted in water or lactic acid for microscopic study 
and photomicrography. Conidiophores were stained with 
cotton blue for checking phialidic conidiogenous cells when 
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necessary. Conidia were stained using India ink to check 
mucoid sheaths or appendages. Micro-morphological char-
acters (conidiomata, conidiophores, conidiogenous cells, 
conidia) were examined using a Nikon ECLIPSE 80i and 
90i compound microscope and photographed with a Canon 
550 D and 600 D digital camera fitted to the microscope. 
Measurements of morphological structures were made with 
the Tarosoft (R) v.0.9.7 Image Frame Work program. Pho-
tographic plates were edited and combined using Adobe 
Photoshop CS6 Extended version 13.0.1 software (Adobe 
Systems, USA). Permanent slides were prepared by adding 
lactoglycerol and sealing with clear nail polish (Nag Raj 
1993; Phookamsak et al. 2014).

Pure cultures from fresh material were made using the 
single spore method of Chomnunti et al. (2014). Germinated 
spores were observed with a stereomicroscope and trans-
ferred to malt extract agar (MEA) or potato dextrose agar 
(PDA) for examination of culture characteristics, sporula-
tion and extraction of DNA. Colony colour was determined 
according to the colour charts of Rayner (1970). The asex-
ual morphs were established in culture using the method 
of Phookamsak et  al. (2015). Specimens are deposited 
in the herbarium of Mae Fah Luang University (MFLU), 
Chiang Rai, Thailand, and Kunming Institute of Botany, 
Chinese Academy of Sciences (KUN). Culture isolates 
are deposited at Mae Fah Luang University Culture Col-
lection (MFLUCC). Duplicate cultures are deposited in the 
International Collection of Microorganisms from Plants, 
Landcare Research, New Zealand (ICMP), Mycothèque de 
l’Université catholique de Louvain (MUCL), and Kunming 
Institute of Botany Culture Collection (KUMCC). Faces of 
Fungi and Index Fungorum numbers were obtained as out-
lined in Jayasiri et al. (2015) and Index Fungorum (2019).

DNA extraction, PCR amplification and sequencing

DNA extraction was performed from fresh fungal mycelia 
or conidiomata of dried specimens. Isolates were grown on 
MEA or PDA at room temperature (25–30 °C), until the 
colony completely covered the agar surface. The mycelium 

(at least 50 mg) was scraped off and collected in a 1.5 ml 
micro-centrifuge tube. Mycelium was ground to a fine pow-
der in liquid nitrogen and genomic DNA was extracted using 
the Biospin Fungus Genomic DNA Extraction Kit (Bio-
Flux®) following the manufacturer’s protocol (Hangzhou, 
P.R. China). For dried specimens, for which it was difficult 
to obtain a culture or where the conidia germinated but then 
stopped growing on artificial medium, DNA was extracted 
directly from the conidiomata following the method of Li 
et al. (2015a, b, c). The materials were surface disinfected 
with 75% alcohol for 1 min and subsequently rinsed with 
sterile water for 1 min. Target conidiomata (5–10) were 
removed to a 1.5 ml micro-centrifuge tube using sterile fine 
forceps. The genomic DNA was extracted from conidiomata 
and infusion of conidiomata using the E.Z.N.A. TM Foren-
sic DNA Extraction Kit (OMEGA Bio-Tek, D3591-01, Nor-
cross, GA, U.S.A.) (Li et al. 2015a, c). The DNA products 
were kept at 4 °C for use in regular work and duplicated at 
− 20 °C for long-term storage.

DNA amplification was performed by polymerase chain 
reaction (PCR) using the respective gene primers: the inter-
nal transcribed spacers (ITS, ITS1-5.8S nrDNA-ITS2), large 
subunit nrDNA (LSU, 28S), small subunit nrDNA (SSU, 
18S), RNA polymerase II second largest subunit (rpb2), 
and translation elongation factor 1-alpha gene (tef1) and 
β-tubulin (tub2). The primer pairs ITS4/ITS5 were used to 
amplify nuclear ITS regions (White et al. 1990), LR0R/LR5 
for LSU (Vilgalys and Hester 1990; Rehner and Samuels 
1994), NS1/NS4 for SSU (White et al. 1990), rpb2-5f/rpb2-
7cr for rpb2 (Liu et al. 1999; Sung et al. 2007a, b), tef1-
728F/tef1-986R (Carbone and Kohn 1999), tef1-983F/tef1-
2218R (Rehner and Buckley 2005) and Bt2a/Bt2b (Glass 
and Donaldson 1995). The amplifications were performed 
in a 25 μl reaction volume as follows: 1 μg DNA template, 
1 μl of each forward and reverse primer, 12.5 μl of 2 × Taq 
PCR SuperMix (mixture of 0.1 U Taq Polymerase/μl, 500 
μm Dntp each, 20 mM Tris–Hcl pH 8.3, 100 Mm KCl, 3 mM 
 MgCl2 and optimized buffer) (TIANGEN BIOTECH Co., 
Chaoyang District, Beijing, PR China) and 9.5 μl sterilized 
distilled water (Li et al. 2015c). The PCR thermal cycle pro-
gram of ITS, nuLSU, nuSSU, tef1 and tub2 genes amplifica-
tion conditions were provided as: initially 94 °C for 3 min, 
followed by 35 cycles of denaturation at 94 °C for 30–50 s, 
annealing at 55 °C for 1 min, elongation at 72 °C for 90 s, 
and final extension at 72 °C for 5–10 mins (Liu et al. 2012). 
The PCR thermal cycle program for the partial RNA poly-
merase second largest subunit (rpb2) was as follows: initially 
95 °C for 5 min, followed by 40 cycles of denaturation at 
95 °C for 1 min, annealing at 52 °C for 2 min, elongation 
at 72 °C for 90 s, and final extension at 72 °C for 10 min 
(Phookamsak et al. 2014). The PCR products were checked 
on 1% agarose electrophoresis gels stained with anthocya-
nidin. The PCR products were send to Shang Hai Biological 

Fig. 2  Vertical sections through conidiomata or side view of stalked 
pycnidia or synnematous conidiomata. a–g, l–m, t–u Pycnidial conid-
iomata, a Melanops tulasnei, b Phacidium italicum, c Melanops fagi-
cola, d Yoshinagaia quercus (asexual morph), e, f Capnodium para-
coartatum, g Cytospora phialidica, l Heterosphaeria patella (asexual 
morph), m Neottiospora caricina. t–u Conidiocarpus siamensis, h–i, 
n–p Cupulate conidiomata, h Dwayalomella vaccinii, i Pseudolach-
nella setulosa, n Pseudolachnella longiciliata, o Pseudolachnea 
hispidula, p Pseudolachnella brevifusiformis. j–k Sprodochial con-
idiomata, j Crucellisporiopsis gelatinosa, k Nectria dematiosa. q–s 
Synnematous conidiomata, q Conicomyces contortus, r Leptoxyph-
ium sp., s Crucellisporiopsis prolongata. Scale bars a, c = 200  µm, 
b–d, k = 500  µm, e, f, r, = 20 μm, g, h, i = 200  µm, j, l–n, p–q, t–
u = 100 µm, o = 50 µm

◂
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Engineering Technology Co. (Shang Hai, P.R. China) for 
sequencing.

Sequence alignment and phylogenetic analysis

Forward and reverse of each sequence generated from 
different primer pairs were edited and assembled using 
DNASTAR Lasergene SeqMan Pro v. 7.1.0 (44.1). A 
BLAST search based on LSU sequence data was carried 
out to reveal the closest matches in GenBank. The sequences 
generated in this study were supplemented with additional 
sequences obtained from GenBank based on blast searches 
and published literature (Supplementary Table 1). The indi-
vidual sequences (LSU, SSU, ITS, rpb2, tef1, tub2) were 
aligned singly in MAFFT v. 7 at the web server (http://mafft 
.cbrc.jp/align ment/serve r) (Katoh et al. 2013, 2017; Kur-
aku et al. 2013), and improved manually where necessary 
in BioEdit v. 7.0.9.0 (Hall 1999) or AliView v. 1.19-betalk 
(Larsson 2014). The concatenated sequence alignments were 
obtained from SequenceMatrix v 1.8 (Vaidya et al. 2011). 
The concatenated alignment was converted to NEXUS file 
format (.nex) and PHYLIP file format (.phy) for maximum 
parsimony (MP), Bayesian analyses (BA) and maximum 
likelihood (RAxML) analysis respectively, using AliView 
v. 1.19-betalk (Larsson 2014). The NEXUS file was pre-
pared for MrModeltest v. 2.3 after replacing “?” to “-” in 
notepad and running a single line in Phylogenetic Analysis 
Using Parsimony (PAUP) v. 4.0b10 (Swofford 2002). The 
optimal nucleotide substitution model for Bayesian analysis 
were selected independently for each locus using MrMTgui 
v. 1.0 with MrModeltest v. 2.3 (Nylander et al. 2008), under 
the Akaike Information Criterion (AIC) implemented in 
PAUP v. 4.0b10.

Phylogenetic analyses of both individual and concat-
enated aligned data were based on Bayesian analyses (BA), 
maximum likelihood (ML) and maximum parsimony (MP). 
Maximum likelihood and BA were implemented on the CIP-
RES Science Gateway v. 3.3 platform (Miller et al. 2010, 
2012) using RAxML-HPC BlackBox v. 8.2.10 (Stamatakis 

2014) and MrBayes onXSEDE v. 3.2.6 (Huelsenbeck and 
Ronquist 2001; Ronquist and Huelsenbeck 2003), respec-
tively. A GTR+I+G substitution model with 1 000 bootstrap 
iterations was set for ML analyses. Posterior probabilities 
(PP) (Rannala and Yang 1996; Zhaxybayeva and Gogar-
ten 2002) were determined by Markov Chain Monte Carlo 
sampling (BMCMC) in MrBayes v. 3.0b4 (Huelsenbeck and 
Ronquist 2001). Six simultaneous Markov chains were run 
for 100 000 000 generations and trees were sampled every 
1000th generation. The burn-in fraction was set to 0.2, and 
the run was automatically stopped when the average stand-
ard deviation of split frequencies fell below 0.01.

Maximum parsimony analyses were performed using 
the heuristic search option with 1000 random taxa addition 
and tree bisection and reconnection (TBR) as the branch-
swapping algorithm. All characters were unordered and of 
equal weight and gaps were treated as missing data. Max-
Trees were unlimited, branches of zero length were col-
lapsed and all multiple equally parsimonious trees were 
saved. The robustness of the most parsimonious trees was 
evaluated from 1000 bootstrap replications (Hillis and Bull 
1993). Tree length (TL), consistency index (CI), retention 
index (RI), rescaled consistency index (RC) and homoplasy 
index (HI), and log likelihood (− ln L) were calculated for 
trees generated under different optimality criteria. The 
Kishino-Hasegawa tests (Kishino and Hasegawa 1989) were 
performed to determine whether trees were significantly 
different.

The resulting trees were plotted using FigTree v. 1.4.2 
(Rambaut 2014) and edited in Adobe Illustrator® CS6 Try-
out v. 16.0.0.

Results

Phylogenetic analyses

The large number of taxa included in this study lack 
sequence data for various gene regions, such as SSU, ITS, 
tub2, tef1 and rpb2. We therefore used LSU sequence data 
to construct the phylogenetic tree for the classes Agarico-
mycetes (Basidiomycota), Coniocybomycetes, Dothideo-
mycetes, Eurotiomycetes, Geoglossomycetes, Lecanoro-
mycetes, Leotiomycetes, Lichinomycetes, Orbiliomycetes, 
Pezizomycetes and Sordariomycetes (Ascomycota) (Fig. 7).

Family, generic and species phylogenies

To better infer delimitation of hyaline-spored coelomy-
cetes at the family or generic level, DNA sequence data of 

Fig. 3  Different types of conidiomatal wall. a, b Textura angularis 
and textura prismatica in Yoshinagaia quercus. c Textura prismatica 
in Zelosatchmopsis sacciformis. d, e Textura oblita in Cytospora 
prunicola. f, g Textura intricata in Cytospora sp. h Textura angula-
ris in Neoascochyta desmazieri. i Textura intricata in Colletotrichum 
sansevieriae. j Textura globosa in Neoscytalidium orchidacearum. k 
Textura globosa to textura angularis in Botryosphaeria torilicola. l 
textura oblita to textura epidermoidea in Aschersonia calendulina. 
m Textura porrecta at the periphery in Pseudolachnea hispidula. n 
Textura intricata to textura oblita in Chaetospermum camelliae. o 
Textura epidermoidea in Ciliosporella selenospora. Scale bars a–d, 
f–g, j, l, n–o = 50 µm, e, h, i, k = 20 µm, m  = 10 µm

◂
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Fig. 4  Different types of conidiogenous cells and conidiophores. 
a–b, m Phialidic conidiogenous cells in Colletotrichum sansevieriae 
and Mirimyces pulcher, respectively. c, f, d–e Annellidic conidiog-
enous cells in Botryosphaeria artemisiae and Comatospora suttonii, 
respectively. g, j Sympodial conidiogenous cells in Heterosphaeria 
umbilicata. h, i Conidiophores with terminal or acropleurogenous 
conidiogenous cells in Nectria dematiosa and Allantophomopsiella 

pseudotsugae, respectively. k, l Thallic conidiogenous cells in asexual 
morph of Pycnopeziza americanum (=  Acarosporium americanum). 
n Conidiophores with clamp connections (arrows) in Pycnovellomy-
ces foliicola. o, p Holoblastic conidiogenous cells in Botryospha-
eria dothidea and Melanops fagicola, respectively. Scale bars a–k, 
n–p = 10 µm, l = 20 µm, m = 5 µm
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multi-loci (e.g., SSU, ITS, tub2, tef1, and rpb2) were con-
catenated to construct a phylogenetic tree. The phylogenetic 
analyses performed in this study see the Supplementary 
Table 2.

Outline for hyaline‑spored coelomycetes

Phylum ASCOMYCOTA Caval-Sm.
Subphylum PEZIZOMYCOTINA O.E. Erikss. & Winka

Class Dothideomycetes sensu O.E. Erikss. & Winka
Subclass Dothideomycetidae P.M. Kirk et  al. ex C.l. 
Schoch et al.
Capnodiales Woron.
Capnodiaceae Höhn. ex Theiss.

Capnodium Mont. 1849
Conidiocarpus Woron. 1917
Leptoxyphium Speg. 1918
Scorias Fr. 1832

Mycosphaerellaceae Lindau
Caryophylloseptoria Verkley, Quaedvl. & Crous 2013
Colletogloeum Petr. 1953
Cytostagonospora Bubák 1916
Dothistroma Hulbary 1941
Geastrumia Bat. 1960
Neoseptoria Quaedvl., Verkley & Crous 2013
Phloeospora Wallr. 1833
Polyphialoseptoria Quaedvl., R.W. Barreto, Verkley & 

Crous 2013
Ruptoseptoria Quaedvl., Verkley & Crous 2013
Septoria Sacc. 1884
Sphaerulina Sacc. 1878
Stromatoseptoria Quaedvl., Verkley & Crous 2013

Dothideales Lindau
Dothideaceae Chevall.

Cylindroseptoria Quaedvl., Verkley & Crous 2013
Dothidea Fr. 1818
Dothiora Fr. 1849

Saccotheciaceae Bonord.
Pseudoseptoria Speg. 1911

Dothideales, genera incertae sedis
Asteromellopsis H.E. Hess & E. Müll. 1951

Mytilinidiales E. Boehm, C.L. Schoch & Spatafora
Mytilinidiaceae Kirschst. 1924

Pseudocamaropycnis Crous 2016
Pleosporales Luttr. ex M.E. Barr
Acrocalymmaceae Crous & Trakun.

Acrocalymma Alcorn & J.A.G. Irwin 1987

Groveolopsis Boedijn 1951
Aquasubmersaceae A. Hashim. & Kaz. Tanaka

Aquasubmersa K.D. Hyde & Huang Zhang 2012
Cucurbitariaceae Luerss.

Allocucurbitaria Valenz.-Lopez, Stchigel, Guarro & 
Cano 2017

Neocucurbitaria Wanas., E.B.G. Jones & K.D. Hyde 
2017

Paracucurbitaria Valenz.-Lopez, Stchigel, Guarro & 
Cano 2017
Dictyosporiaceae Boonmee & K.D. Hyde

Pseudocoleophoma Kaz. Tanaka & K. Hiray. 2015
Didymellaceae Gruyter, Aveskamp & Verkley

Allophoma Q. Chen & L. Cai 2015
Ascochyta Lib. 1830
Boeremia Aveskamp, Gruyter & Verkley 2010
Briansuttonomyces Crous 2016
Calophoma Q. Chen & L. Cai 2015
Cumuliphoma Valenz.-Lopez, Stchigel, Crous, Guarro & 

Cano 2017
Didymella Sacc. 1880
Ectophoma Valenz.-Lopez, Cano, Crous, Guarro & 

Stchigel 2017
Epicoccum Link 1816
Heterophoma Q. Chen & L. Cai 2015
Juxtiphoma Valenzuela-Lopez, Cano, Crous, Guarro & 

Stchigel 2017
Macroventuria Aa 1971
Neoascochyta Q. Chen & L. Cai 2015
Neodidymelliopsis Qian Chen & L. Cai 2015
Nothophoma Qian Chen & L. Cai 2015
Paraboeremia Q. Chen & L. Cai 2015
Phoma Sacc. 1880
Phomatodes Q. Chen & L. Cai 2015
Remotididymella Valenz.-Lopez, Crous, Cano, Guarro & 

Stchigel 2017
Similiphoma Valenz.-Lopez, Crous, Cano, Guarro & 

Stchigel 2017
Stagonosporopsis Died. 1912
Vacuiphoma Valenz.-Lopez, Cano, Crous, Guarro & 

Stchigel 2017
Xenodidymella Q. Chen & L. Cai 2015

Lentitheciaceae Y. Zhang ter, C.L. Schoch, J. Fourn., Crous 
& K.D. Hyde

Keissleriella Höhn 1919
Pleurophoma Höhn. 1914
Setoseptoria Quaedvl., Verkley & Crous 2013
Towyspora Wanasinghe, E.B.G. Jones & K.D. Hyde 2016

Leptosphaeriaceae Sacc
Acicuseptoria Quaedvl., Verkley & Crous 2013
Leptosphaeria Ces. & De Not. 1863
Querciphoma Crous 2017
Sphaerellopsis Cooke 1883



298 Fungal Diversity (2020) 100:279–801

1 3



299Fungal Diversity (2020) 100:279–801 

1 3

Lindgomycetaceae K. Hiray., Kaz. Tanaka & Shearer
Clohesyomyces K.D. Hyde 1993

Lophiotremataceae K. Hiray. & Kaz. Tanaka
Atrocalyx A. Hashim. & Kaz. Tanaka 2017
Pseudocryptoclypeus A. Hashim. & Kaz. Tanaka 2017

Massarinaceae Munk
Massarina Sacc. 1883
Stagonospora (Sacc.) Sacc. 1884

Melanommataceae G. Winter
Aposphaeria Sacc. 1880

Neocamarosporiaceae Wanas., Wijayaw., Crous & K.D. 
Hyde

Dimorphosporicola Crous 2016
Neohendersoniaceae A. Giraldo & Crous

Medicopsis Gruyter, Verkley & Crous 2012
Neopyrenochaetaceae Valenz.-Lopez, Crous, Cano, Guarro 
& Stchigel

Neopyrenochaeta Valenz.-Lopez, Crous, Stchigel, Guarro 
& Cano 2017
Parapyrenochaetaceae Valenz.-Lopez, Crous, Stchigel, 
Guarro & Cano

Parapyrenochaeta Valenz.-Lopez, Crous, Stchigel, 
Guarro & Cano 2017
Phaeosphaeriaceae M.E. Barr

Alloneottiosporina Nag Raj 1993
Chaetosphaeronema Moesz 1915
Loratospora Kohlm. & Volkm.-Kohlm. 1993
Neosetophoma Gruyter, Aveskamp & Verkley 2010
Neosphaerellopsis Crous & Trakun. 2014
Neostagonospora Quaedvl., Verkley & Crous 2013
Paraphoma Morgan-Jones & J.F. White 1983
Parastagonospora Quaedvl., Verkley & Crous 2013
Phaeosphaeria I. Miyake 1909
Setophoma Gruyter, Aveskamp & Verkley 2010
Vrystaatia Quaedvl., W.J. Swart, Verkley & Crous 2013
Xenoseptoria Quaedvl., H.D. Shin, Verkley & Crous 2013

Pseudopyrenochaetaceae Valenz.-Lopez, Crous, Stchigel, 
Guarro & Cano

Pseudopyrenochaeta Valenz.-Lopez, Crous, Stchigel, 
Guarro & Cano 2017
Pyrenochaetopsidaceae Valenz.-Lopez, Crous, Cano, 
Guarro & Stchigel

Neopyrenochaetopsis Valenz-Lopez, Cano, Guarro & 
Stchigel 2017

Pyrenochaetopsis Gruyter, Aveskamp & Verkley 2010
Xenopyrenochaetopsis Valenz.-Lopez, Crous, Stchigel, 

Guarro & Cano 2017
Saccharataceae Slippers, Boissin & Crous

Septorioides Quaedvl., Verkley & Crous 2013
Trematosphaeriaceae K.D. Hyde, Y. Zhang ter, Suetrong 
& E.B.G. Jones, 2013

Trematosphaeria Fuckel 1870

Pleosporales, genera incetae sedis
Chaetophoma Cooke 1878
Chaetasbolisia Speg. 1918
Foliophoma Crous 2017
Pseudochaetosphaeronema Punith.1979
Phialophorophoma Linder 1944

Strigulales Lücking, M.P. Nelsen & K.D. Hyde
Strigulaceae A.B. Frank 1877

Strigula Fr. 1823
Dothideomycetes, orders incertae sedis
Botryosphaeriales C.L. Schoch, Crous & Shoemaker
Botryosphaeriaceae Theiss. & Syd.

Botryobambusa Phook., Jian K. Liu & K.D. Hyde 2012
Botryosphaeria Ces. & De Not. 1863
Cophinforma Doilom, J.K. Liu & K.D. Hyde 2012
Endomelanconiopsis E.I. Rojas & Samuels 2008
Eutiarosporella Crous 2015
Macrophomina Petr. 1923
Marasasiomyces Crous 2015
Mucoharknessia Crous, R.M. Sánchez & Bianchin. 2015
Neofusicoccum Crous, Slippers & A.J.L. Phillips 2006
Neoscytalidium Crous & Slippers 2006
Sakireeta Subram. & K. Ramakr. 1957
Tiarosporella Höhn. 1919

Melanopsaceae Phillips, Slippers, Boissin & Crous
Melanops Nitschke ex Fuckel 1870

Phyllostictaceae Fr.
Phyllosticta Pers. 1818
Pseudofusicoccum Mohali, Slippers & M.J. Wingf. 2006

Planistromellaceae M.E. Barr
Kellermania Ellis & Everh. 1885

Pseudorobillardaceae Crous
Pseudorobillarda M. Morelet 1968

Dothideomycetes, genera incertae sedis
Asteromella Pass. & Thüm. 1880
Chaetosticta Petr. & Syd. 1925

Fig. 5  Different types of conidia. a Conidia with single append-
age in Rhabdocline weirii. b Conidia with branched appendage in 
Pestalozziella subsessilis. c Pullospora macrospora. d Chaetosper-
mum camelliae. e Brycekendrickia indica. f Dinemasporium pingue. 
g Pseudobasidiospora caroliniana. h Conidia with mucoid append-
age in Neottiospora caricina. i, j Conidia with mucoid appendage in 
Mucoharknessia anthoxanthi. k, l, m Conidia with mucoid appendage 
in Tiarosporella paludosa. n, o Eutiarosporella tritici. p, q Darkera 
pseudotsugae and D. picea, respectively. r Muriform conidia with 
mucoid appendages in Yalomyces pulcher. s Alloneottiosporina thai-
landica. t Clohesyomyces aquaticus. u Conidia with mucoid append-
age in Stagonospora forlicesenensis (arrow). v, w Colletotrichum sp. 
x Allantophomopsiella pseudotsugae. y Chaetosphaeronema hispidu-
lum. Scale bars a, b, d, f, i–p, t, u = 10 µm, c, e, g, h, q, s, v, w, x, 
y = 5 µm, r = 20 µm

◂
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Kabatia Bubák 1904
Lignosphaeria Boonmee, Thambug. & K.D. Hyde 2015
Neottiosporina Subram. 1961

Class Eurotiomycetes O.E. Erikss. & Winka
Subclass Chaetothyriomycetidae Doweld
Chaetothyriales M.E. Barr
Lyrommataceae Lücking

Lyromma Bat. & H. Maia 1965

Phaeomoniellales K.H. Chen, A.E. Arnold, Gueidan & 
Lutzoni
Celotheliaceae Lücking, Aptroot & Sipman

Aequabiliella Crous 2015
Celerioriella Crous 2015
Minutiella Crous 2015
Neophaeomoniella Roon.-Lath. & Crous 2015
Paraphaeomoniella Crous 2015
Pseudophaeomoniella Nigro, Antelmi & Crous 2015

Phaeomoniellaceae P.M. Kirk
Phaeomoniella Crous & W. Gams 2000
Xenocylindrosporium Crous & Verkley 2009

Pyrenulales, genus incertae sedis
Xenus Kohlm. & Volkm.-Kohlm. 1992

Class Lecanoromycetes O.E. Erikss. & Winka
Subclass Ostropomycetidae V. Reeb, Lutzoni & Cl. Roux
Ostropales, genera incertae sedis

Elongaticonidia W.J. Li, E. Camporesi & K.D. Hyde
Mulderomyces Crous, Jacq. Edwards & P.W.J. Taylor 

2016
Phacidiella P. Karst. 1884

Class Leotiomycetes O.E. Erikss. & Winka

Subclass Leotiomycetidae P.M. Kirk, P. Cannon, Minter 
& Stalpers
Chaetomellales Crous & Denman
Chaetomellaceae Baral, P.R. Johnst. & Rossman

Chaetomella Fuckel 1870
Pilidium Kunze 1823
Sphaerographium Sacc. 1884

Helotiales Nannf.
Drepanopezizaceae Baral

Diplocarpon F.A. Wolf 1912
Drepanopeziza Kleb. Jaap 1914
Leptotrochila P. Karst. 1871

Godroniaceae Baral
Ascocalyx Naumov 1926
Godronia Moug. & Lév. 1846
Gremmeniella M. Morelet 1969

Heterosphaeriaceae Rehm
Heterosphaeria Grev. 1824

Lachnaceae Raitv.
Crucellisporiopsis Nag Raj 1983
Crucellisporium M.L. Farr 1968

Ploettnerulaceae Kirschst.
Mastigosporium Riess 1852

Sclerotiniaceae Whetzel
Pycnopeziza W.L. White & Whetzel 1938

Helotiales, genera incertae sedis
Cylindrosporium Grev. 1822
Libartania Nag Raj 1979
Vestigium Piroz. & Shoemaker 1972

Leotiales Korf & Lizoň
Cochlearomycetaceae Crous

Satchmopsis B. Sutton & Hodges 1975
Tympanidaceae Baral & Quijada

Pragmopora A. Massal. 1855
Tympanis Tode 1790

Medeolariales Korf
Ascodichaenaceae D. Hawksw. & Sherwood

Ascodichaena Butin 1977
Dermateaceae Fr.

Chaetophiophoma Speg. 1911
Coleophoma Höhn. 1907
Corniculariella P. Karst. 1884
Dermea Fr. 1825
Neodermea W.J. Li, D.J. Bhat & K.D. Hyde 2020
Neofabraea H.S. Jacks. 1913

Fig. 6  Different types of conidia. a Zelosatchmopsis sacciformis. b 
Dwayalomella vaccinii. d Neoascochyta dactylidis. e Phyllosticta sp. 
f Phacidium distylii. c, r, s Pseudolachnella brevifusiformis, P. lon-
giciliata, P. coronata. g Elongated-shaped conidia in (Elongatico-
nidia rosae) h Crinitospora pulchra. i, j Cornutispora limaciformis. 
k Y-shaped or digitate, triradiate conidia in Sphaerellopsis anomala. 
l Pseudolachnella setulosa. m Choanatiara lunata. n Corniculari-
ella rhamni. o Dermea cerasi. p Cryptosporella alni-cordata. q Cru-
ciform conidia in Diplocarpon mespili. t Conicomyces contortus. u 
Tetra-radiate Eriosporella calami. v Heterosphaeria patella. w Chae-
toconis vaccinia. x Groveolopsis pandani. y Aposphaeria corallino-
lutea. z Conidia of Cytospora globosa. 1 Chaetoconis vaccinia. 2 
Dinemasporium setulosa. Scale bars a–c, f, g, t, v = 5 µm, d, e, h–s, 
w–z = 10 µm, u = 20 µm

◂
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Fig. 7  Phylogenetic tree generated from a maximum likelihood 
analysis based on LSU sequences data of Agaricomycetes (Basidi-
omycota), Coniocybomycetes, Dothideomycetes, Eurotiomycetes, 
Geoglossomycetes, Lecanoromycetes, Leotiomycetes, Lichinomy-
cetes, Orbiliomycetes, Pezizomycetes and Sordariomycetes (Ascomy-
cota). Related sequences were obtained from GenBank. Six hundred 
and twenty-nine strains are included in the analyses, which comprise 
978 characters including gaps. Phytophthora moyootj VHS27218 is 
used as the outgroup taxon. The tree topology of the maximum likeli-
hood analysis is similar to the maximum parsimony and the Bayes-
ian analysis. The best scoring RAxML tree with a final optimization 
likelihood value of − 2919.850785 is presented. The matrix had 245 

distinct alignment patterns, with 14.17% of undetermined characters 
or gaps. Estimated base frequencies were: as follows: A = 0.209309, 
C = 0.308850, G = 0.253017, T = 0.228825; substitution rates 
AC = 0.826247, AG = 2.476259, AT = 1.076270, CG = 0.884896, 
CT = 4.252047, GT = 1.000000; gamma distribution shape parameter 
α = 0.168455. Maximum likelihood (MLBS) bootstrap support values 
higher than 50%, and Bayesian posterior probabilities ≥ 0.95 (PP) 
are shown above or below the nodes. Hyphen (“–”) indicates a value 
lower than 50% for MPBS and MLBS and a posterior probability 
lower than 0.95 for BYY. The scale bar indicates 10 changes. Ex-type 
or ex-epitype strains are in bold. New isolates are in blue

Neogloeosporidina W.J. Li, Camporesi & K.D. Hyde 
2020

Parafabraea Chen, Verkley & Crous 2016
Pezicula Tul. & C. Tul. 1865
Phlyctema Desm. 1847
Pseudofabraea Chen, Verkley & Crous 2016

Micraspidales Quijada & Tanney
Micraspidaceae Quijada & Tanney

Micraspis Darker 1963

Phacidiales Bessey
Helicogoniaceae Baral

Eleutheromyces Fuckel 1870

Phacidiaceae Fr.
Allantophomopsiella Crous 2014
Allantophomopsis Petr. 1925
Darkera H.S. Whitney, J. Reid & Piroz. 1975
Phacidium Fr. 1815
Potebniamyces Smerlis 1962

Rhytismatales M.E.Barr ex Minter
Calloriaceae Baral & G. Marson

Stamnaria Fuckel 1870
Rhytismataceae Chevall.

Colpoma Wallr. 1833
Hypoderma De Not. 1847
Hypohelion P.R. Johnst. 1990
Rhytisma Fr. 1819
Tryblidiopsis P. Karst. 1871

Leotiomycetes, family incertae sedis
Hemiphacidiaceae Korf

Rhabdocline Syd. 1922

Leotiomycetes, genera incertae sedis
Furcaspora Bonar 1965
Monochaetiellopsis B. Sutton & DiCosmo 1977

Class Sordariomycetes O.E. Erikss. & Winka
Subclass Diaporthomycetidae Senan., Maharachch. & 
K.D. Hyde
Diaporthales Nannf.
Cryphonectriaceae Gryzenh. & M.J. Wingf.

Amphilogia Gryzenh., H.F. Glen & M.J. Wingf. 2005
Aurantiosacculus Dyko & B. Sutton 1979
Aurapex Gryzenh. & M.J. Wingf. 2006
Celoporthe Nakab., Gryzenh., Jol. Roux & M.J. Wingf. 

2006
Chrysoporthe Gryzenh. & M.J. Wingf. 2004
Cryphonectria (Sacc.) Sacc. & D. Sacc. 1905
Cryptometrion Gryzenh. & M.J. Wingf. 2010
Diversimorbus S.F. Chen & Jol. Roux 2013
Endothia Fr. 1849
Endothiella Sacc. 1906
Latruncellus M. Verm., Gryzenh. & Jol. Roux 2011
Mastigosporella Höhn. 1914
Microthia Gryzenh. & M.J. Wingf. 2006
Rostraureum Gryzenh. & M.J. Wingf. 2005
Ursicollum Gryzenh. & M.J. Wingf. 2006

Cytosporaceae Fr.
Cytospora Ehrenb. 1818
Waydora B. Sutton 1976

Diaporthaceae Höhn. ex Wehm.
Apioporthella Petr. 1929
Chaetoconis Clem. 1909
Chiangraiomyces Senan. & K.D. Hyde 2017
Diaporthe Nitschke 1870
Hyaliappendispora Senan., Camporesi & K.D. Hyde 

2017
Erythrogloeaceae Senan. et al.

Erythrogloeum Petr. 1953
Gnomoniaceae G. Winter

Amphiporthe Petr. 1971
Apiognomonia Höhn. 1917
Asteroma DC. 1815
Cryptosporella Sacc. 1877
Gloeosporidina Petr. 1921

◂
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Fig. 7  (continued)
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Fig. 7  (continued)
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Fig. 7  (continued)
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Fig. 7  (continued)
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Fig. 7  (continued)
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Gnomoniopsis Berl. 1893
Sirococcus Preuss 1855

Lamproconiaceae Norph., T.C. Wen & K.D. Hyde
Hercospora Fr. 1825

Melanconiellaceae Senan., Maharachch. & K.D. Hyde
Melanconiella Sacc. 1882

Prosopidicolaceae Senan. & K.D. Hyde
Prosopidicola Crous & C.L. Lennox 2004

Stilbosporaceae Link
Crinitospora B. Sutton & Alcorn 1985

Sydowiellaceae Lar. N. Vassiljeva
Breviappendix Senan. & K.D. Hyde 2017
Hapalocystis Auersw. ex Fuckel 1863
Tenuiappendicula Senan., Camporesi & K.D. Hyde 2017

Diaporthales, genera incertae sedis
Hypodermina Höhn. 1916
Gyrostroma Naumov 1914

Subclass Hypocreomycetidae O.E. Erikss. & Winka
Glomerellales Chadef. ex Réblová, W. Gams & Seifert
Glomerellaceae Locq. ex Seifert & W. Gams

Colletotrichum Corda 1831

Hypocreales Lindau
Clavicipitaceae O.E. Erikss.

Aschersonia Mont. 1848
Moelleriella Bres. 1897Polynema Lév. 1846
Samuelsia P. Chaverri & K.T. Hodge 2008

Flammocladiaceae Crous, L. Lombard & R.K.
Flammocladiella Crous, L. Lombard & R.K. Schumach 

2015
Nectriaceae Tul. & C. Tul.

Nectria (Fr.) Fr. 1849
Thyronectria Sacc. 1875

Stachybotryaceae L. Lombard & Crous
Koorchaloma Subram. 1953

Subclass Sordariomycetidae O.E. Erikss. & Winka
Chaetosphaeriales Huhndorf, A.N. Mill. & F.A. Fernández
Chaetosphaeriaceae Locq.

Brunneodinemasporium Crous & R.F. Castañeda 2012
Conicomyces R.C. Sinclair, Eicker & Morgan-Jones 1983
Dendrophoma Sacc. 1880
Dinemasporium Lév. 1846
Infundibulomyces Plaingam, Somrith. & E.B.G. Jones 

2003

Neopseudolachnella A. Hashim. & Kaz. Tanaka 2015
Pseudodinemasporium A. Hashim. & Kaz. Tanaka 2015
Pseudolachnea Ranoj. 1910
Pseudolachnella Teng 1936

Phyllachorales M.E. Barr
Phaeochoraceae K.D. Hyde, P.F. Cannon & M.E. Barr

Cyclodomus Höhn. 1909
Phyllachoraceae Theiss. & P. Syd.

Diachora Jul. Müll. 1893
Rhodosticta Woron. 1911

Subclass Xylariomycetidae O.E. Erikss & Winka
Amphisphaeriales D.Hawksw. & O.E. Erikss.
Phlogicylindriaceae Senan. & K.D. Hyde

Phlogicylindrium Crous, Summerb. & Summerell 2006
Xylariales Nannf.
Amphisphaeriaceae G. Winter

Amphisphaeria Ces. & De Not. 1863
Diatrypaceae Nitschke

Eutypa Tul. & C. Tul. 1863
Quaternaria Tul. & C. Tul. 1863

Microdochiaceae Hern.-Restr., Crous & J.Z. Groenew.
Ciliosporella Petr. 1927

Polystigmataceae Höhn. ex Nannf.
Polystigma DC.1815

Sordariomycetes, orders incertae sedis
Tracyllalales Crous
Tracyllaceae Crous

Tracylla (Sacc.) Tassi 1904

ASCOMYCOTA, genera incertae sedis
Abrothallus De Not. 1845
Agyriellopsis Höhn. 1903
Ajrekarella Kamat & Kalani 1964
Amerosporiopsis Petr. 1941
Anaphysmene Bubák 1906
Anthracoderma Speg. 1887
Aoria Cif. 1962
Aphanofalx B. Sutton 1986
Apiocarpella Syd. & P. Syd. 1919
Aristastoma Tehon 1933
Ascochytopsis Henn. 1905
Asteroconium Syd. & P. Syd. 1903
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Asteromidium Speg. 1888
Blennoria Moug. & Fr. 1825
Botryocrea Petr. 1949
Brycekendrickia Nag Raj 1973
Calocline Syd. 1939
Camaropycnis E.K. Cash 1945
Catenophora Luttr. 1940
Ceuthodiplospora Died. 1912
Chaetoseptoria Tehon 1937
Cheilaria Lib. 1830
Choanatiara DiCosmo 1984
Chondropodiella Höhn. 1917
Ciliochora Höhn. 1919
Clypeopycnis Petr. 1925
Collonaemella Höhn. 1915
Comatospora Piroz. & Shoemaker 1971
Cornucopiella Höhn. 1915
Cornutispora Piroz. 1973
Crandallia Ellis & Sacc. 1897
Cryptomycella Höhn. 1925
Cryptosporium Kunze 1817
Cylindrogloeum Petr. 1941
Cylindroxyphium Bat. & Cif. 1963
Cystotricha Berk. & Broome 1850
Cytogloeum Petr. 1925
Cytonaema Höhn. 1914
Cytoplacosphaeria Petr. 1920
Cytosporella Sacc. 1884
Dasysticta Speg. 1912
Davisiella Petr. 1924
Dearnessia Bubák 1916
Dendrodomus Bubák 1915
Dialaceniopsis Bat.1959
Didymochaeta Sacc. & Ellis 1898
Diedickea Syd. & P. Syd. 1913
Dilophospora Desm. 1840
Dimastigosporium Faurel & Schotter 1965
Diplosporonema Höhn. 1917
Diplozythiella Died. 1916
Discogloeum Petr. 1923
Discosporina Höhn. 1927
Discosporium Höhn., Z. 1915
Dothiorina Höhn. 1911
Dwayalomella Brisson, Piroz. & Pauzé 1975
Ebollia Minter & Caine, 1980
Eriospora Berk. & Broome 1850
Eriosporella Höhn. 1916

Fuckelia Bonord. 1864
Gampsonema Nag Raj 1975
Hapalosphaeria Syd. 1908
Helhonia B. Sutton 1980
Hemidothis Syd. & P. Syd. 1916
Hypocline Syd. 1939
Hysterodiscula Petr. 1942
Idiocercus B. Sutton 1967
Jahniella Petr. 1921
Kendrickomyces B. Sutton, V.G. Rao & Mhaskar 1976
Kirstenboschia Quaedvl., Verkley s& Crous 2013
Leptochlamys Died. 1921
Leptodermella Höhn. 1915
Leptothyrina Höhn. 1915
Ligniella Naumov 1926
Metazythia Petr. 1950
Microdiscula Höhn. 1915
Microperella Höhn. 1909
Mirimyces Nag Raj 1993
Monochaetiella E. Castell. 1943
Monodia Breton & Faurel 1970
Monostichella Höhn. 1916
Myriellina Höhn. 1915
Myxothyrium Bubák & Kabát 1915
Nanoschema B. Sutton 1980
Neochaetospora B. Sutton & Sankaran 1991
Neoplaconema B. Sutton 1977
Neottiospora Desm. 1843
Neozythia Petr. 1958
Oncosporella P. Karst. 1887
Pestalozziella Sacc. & Ellis ex Sacc. 1882
Phacostromella Petr. 1955,
Phellostroma Syd. & P. Syd., 1914
Phloeosporella Höhn. 1916
Phlyctaeniella Petr. 1922
Placonema Sacc. & D. Sacc. Petr. 1921
Placothyrium Bubák 1916
Plectronidiopsis Nag Raj 1979
Pleurophomopsis Petr. 1924
Pleurothyrium Bubák 1916
Proboscispora Punith.1984
Pseudobasidiospora Dyko & B. Sutton 1978
Pseudoneottiospora Faurel & Schotter 1965
Pseudostegia Bubák 1906
Pseudothyrium Höhn. 1927
Pseudozythia Höhn.1902
Pullospora Faurel & Schotter 1965
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Pycnovellomyces R.F. Castañeda, 1987
Rhabdogloeopsis Petr.1925
Rhodesia Grove 1937
Rhodesiopsis B. Sutton & R. Campb. 1979
Rileya A. Funk 1979
Sarcophoma Höhn. 1916
Scaphidium Clem. 1901
Scopaphoma Dearn. & House 1925
Septocyta Petr. 1927
Septogloeum Sacc. 1880
Septopatella Petr. 1925
Sirophoma Höhn. 1917
Siroplacodium Petr. 1940
Sirozythiella Höhn. 1909
Sphaeriothyrium Bubák 1916
Staurophoma Höhn. 1907
Stictosepta Petr. 1964
Stilbophoma Petr. 1942
Strasseria Bres. & Sacc. 1902
Strasseriopsis B. Sutton & Tak. Kobay. 1970
Suttoniella S. Ahmad 1961
Tetranacrium H.J. Huds. & B. Sutton 1964
Thoracella Oudem. 1901
Thrinacospora Petr. 1948
Thyrsidina Höhn. 1905
Trematophoma Petr. 1924
Tribolospora D.A. Reid 1966
Xenidiocercus Nag Raj 1993
Yalomyces Nag Raj 1993
Yoshinagaia Henn. 1904
Zelandiocoela Nag Raj 1993
Zelosatchmopsis Nag Raj 1991
Zunura Nag Raj 1993

Phylum BASIDIOMYCOTA R.T. Moore
Subphylum AGARICOMYCOTINA Doweld

Class Agaricomycetes Doweld
Subclass Agaricomycetidae Parmasto
Agaricales underw.
Physalacriaceae Corner

Mycotribulus Nag Raj & W.B. Kendr., 1970

Subclass incertae sedis
Order Corticiales K.H. Larss. 2007
Corticiaceae Herter

Giulia Tassi 1904

Sebacinales M. Weiss, Selosse, Rexer, A. Urb. & Oberw.

Sebacinales, genus incertae sedis
Chaetospermum Sacc. 1892

Agaricomycetes, genenra incertae sedis
Cenangiomyces Dyko & B. Sutton 1979
Ellula Nag Raj 1980
Fibulocoela Nag Raj 1978
Pycnovellomyces R.F. Castañeda 1987

Taxonomy

Acrocalymma Alcorn & J.A.G. Irwin, Trans. Br. Mycol. 
Soc. 88(2): 163 (1987)

Facesoffungi number: FoF 07097
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Acrocalymmaceae
Saprobic on terrestrial host plant and freshwater water 

habit. Sexual morph: Ascomata initially immersed, later 
becoming erumpent, globose, unilocular, covered with light 
pale grey hyphae, opening by a centrally located ostiole, 
with a long break. Ostiole cylindrical, filled with hyaline 
periphyses. Peridium composed of thick-walled, brown cells 
of textura angularis. Hymenium composed of numerous, 
hyaline, filliform, septate, anastomosed pseudoparaphyses 
and asci. Asci bitunicate, 8-spored, cylindrical, short pedi-
cellate. Ascospores biseriate, initially hyaline, ultimately 
becoming brown or pale reddish brown, narrowly fusiform, 
straight or slightly curved, 1–3-septate, constricted at septa, 
thick-walled, guttulate, enclosed by 1–2 µm wide, hyaline 
sheath (adapted from Shoemaker et  al. 1991). Asexual 
morph: Conidiomata dark brown to black, solitary to gre-
garious or confluent, immersed to semi-immersed, stromatic, 
pycnidial, globose to subglobose, pyriform, unilocular or 
multi-locular, ostiolate. Ostiole circular, cylindrical, straight 
or curved, centrally or laterally located. Conidiomatal wall 
composed of brown to paler, thick-walled cells of textura 
angularis to textura globosa or textura prismatica. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous cells 
hyaline, enteroblastic, phialidic, ampulliform to subcylindri-
cal or lageniform, smooth-walled. Conidia hyaline, cylin-
drical to fusiform, aseptate or 1–3-septate, bearing helmet-
shaped, mucoid appendage at each end.
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Type species: Acrocalymma medicaginis Alcorn & 
J.A.G. Irwin, Trans. Br. Mycol. Soc. 88(2): 163 (1987)

Notes: The genus Acrocalymma was introduced by Alcorn 
and Irwin (1987) for a single species, A. medicaginis, which 
was associated with a root and crown rot disease of Med-
icago sativa (Fabaceae). Acrocalymma is characterized by 
globose conidiomata with a long pycnidial beak, and hya-
line, or becoming pale brown with age, cylindrical to fusi-
form, aseptate, or 1–3-septate conidia, bearing an append-
age at one or both ends. Zhang et al. (2012a) described an 
additional species A. aquatica Huang Zhang & K.D. Hyde 
from Thailand on submerged wood in a freshwater stream. 
A third species, A. cycadis Crous & R.G. Shivas, was intro-
duced by Crous et al. (2014b), and it is distinct from A. 
aquatica by its smaller conidia. Trakunyingcharoen et al. 
(2014) revised the genus Sphaerellopsis, and allied licheni-
colous and other genera, and transferred an isolate previ-
ously incorrectly identified as S. filum (CBS 317.76) to Acro-
calymma, as A. fici Crous & Trakun. They also synonymized 
the genus Rhizopycnis D.F. Farr under Acrocalymma based 
on morphology and DNA phylogeny, and proposed a new 
combination namely, A. vagum for Rhizopycnis vagum (type 
species of Rhizopycnis). The sexual morph of Acrocalymma 
medicaginis has been linked to Massarina walkeri by Shoe-
maker et al. (1991) in culture. However, Trakunyingcharoen 
et al. (2014) showed that the two isolates which produced 
sexual morphs in culture are not conspecific with Acroca-
lymma medicaginis, and made a new combination A. walkeri 
(Shoemaker, C.E. Babc. & J.A.G. Irwin) Crous & Trakun. 
(Shoemaker et al. 1991; Trakunyingcharoen et al. 2014). A 
new family Acrocalymmaceae was introduced in Dothideo-
mycetes to accommodate Acrocalymma.

We re-examined the type material of Acrocalymma med-
icaginis and provide a description and illustrations. We also 
illustrate A. aquatica.

Distribution: Australia, India, Spain, Thailand, USA 
(Alcorn and Irwin 1987; Nag Raj 1993; Trakunyingcharoen 
et al. 2014, this study).

Acrocalymma aquatica Huang Zhang & K.D. Hyde, Cryp-
togr. Mycol. 33(3): 337 (2012)

Facesoffungi number: FoF 07098, Fig. 8
Saprobic on submerged wood in freshwater stream. Sex-

ual morph: undetermined. Asexual morph: Conidiomata 
120–270 µm diam., 110–250 µm high, black, solitary to gre-
garious, immersed to partly erumpent, pycnidial, globose 
to subglobose or irregular in shape, unilocular, glabrous, 
thick-walled, papillate. Ostiole single, centrally located. 

Conidiomatal wall 12–27 µm wide, composed of thick-
walled cells of textura angularis, with brown to dark brown 
cells in outer several layers, gradually merging with hyaline 
cells lining the cavity. Conidiophores reduced to conidiog-
enous cells. Conidiogenous cells 3–10 × 2–5 µm, hyaline, 
enteroblastic, phialidic, cylindrical to lageniform, deter-
minate, formed from inner layers of conidiomata. Conidia 
13–17 × 2–5.5 µm ( ̄x = 15 × 4 µm; n = 30), hyaline, cylindri-
cal to fusiform, with rounded apex and more or less narrow 
truncate base, straight, unicellular when young, becoming 
1–2-euseptate at maturity, not constricted at the septa, thick-
walled, smooth-walled, bearing a flabellate, mucoid append-
age at apex.

Material examined: Thailand, Chiang Mai, on submerged 
wood, 16 November 2010, Huang Zhang d67 (MFLU 
11–1113, holotype).

Acrocalymma medicaginis Alcorn & J.A.G. Irwin, Trans. 
Br. Mycol. Soc. 88(2): 163 (1987)

Facesoffungi number: FoF 07099, Fig. 9
Caulicolous, corticolous on Medicago saliva (Fabaceae). 

Sexual morph: undetermined. Asexual morph: Conidi-
omata dark brown to black, solitary to gregarious or con-
fluent, immersed to semi-immersed, stromatic, pycnidial, 
globose to subglobose, pyriform or irregular in shape, 
multilocular or unilocular, with locule 125–390 µm diam., 
225–475 µm high, often convoluted and irregularly divided, 
glabrous, thick-walled, with rounded or cylindrical, sinuate 
neck, ostiolate. Ostiole 95–280 × 65–120 µm, circular, cylin-
drical, straight or curved, centrally or laterally located. Con-
idiomatal wall 23–60 µm wide, composed two cell types; 
(a) outer layers of textura globosa to textura angularis, with 
dark brown to brown, thick-walled cells; (b) inner and mid-
dle layers of textura angularis to textura prismatica with 
pale brown to hyaline, thick-walled cells. Conidiophores 
reduced to conidiogenous cells arising all around the cav-
ity of conidiomata. Conidiogenous cells 4–9 × 3–6 µm, 
hyaline, enteroblastic, phialidic, determinate, ampulliform 
to subcylindrical or lageniform, with a moderate pericli-
nal thickening in collarette zone. Conidia 13–19 × 4–6 µm 
( ̄x = 17 × 5 µm; n = 30), hyaline, cylindrical to fusiform, 
with a rounded or obtuse apex and a narrow truncate base, 
straight, aseptate or 1–2-septate, not constricted at septa, 
thick and smooth-walled, bearing helmet-shaped, mucoid 
appendage at both ends.

Material examined: Australia, Queensland, Hermitage, 
on PDA, 21 March 1972–17 April 1972, J.A.G. Irwin (IMI 
165613, ex-isotype).
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Ajrekarella Kamat & Kalani, Mycopath. Mycol. Appl. 24: 
300 (1964)

Facesoffungi number: FoF 07101
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 

brown to dark brown, pycnidial, solitary to gregarious, 
immersed to semi-immersed, occasionally appearing 
superficial, oval to subglobose, unilocular, often with con-
voluted locules, thick-walled, glabrous or setose, ostiolate or 
nonostiolate, dehiscing by an irregular break in the apical 
wall. Ostiole conical to triangular, single, centrally located. 

Fig. 8  Acrocalymma aquatic(MFLU 11-1113, holotype) a Her-
barium specimen. b Appearance of black conidiomata on the host. 
c, d Vertical sections of conidiomata. e–f Section of peridium. g–j 

Conidiogenous cells and developing conidia. k–o Conidia (note k, m 
from herbarium specimen MFLU 111137). Scale bars d–c = 100 µm, 
e–f = 10 µm, g–o = 5µm
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Conidiomatal setae when present, pale brown to dark brown, 
lining the area of dehiscence, unbranched, septate at base, 
thick-walled. Conidiomata wall composed of thick-walled, 
hyaline to brown cells of textura angularis to textura intri-
cata. Conidiophores reduced to conidiogenous cells, or sep-
tate and irregularly branched, hyaline, arising at the base 
and extending up the sides or all around the cavity of the 
conidiomata. Conidiogenous cells hyaline, enteroblastic, 
annellidic, ampulliform to subcylindrical, smooth. Conidia 
hyaline, fusiform to broadly naviculate, or ellipsoid, straight 

or slightly curved, aseptate, guttulate, bearing tubular, fili-
form, flexuous appendages at both ends, apical appendage 
mostly 1, rarely 2, unbranched, arising from the top of the 
conidia, basal appendages 2–5, eccentric, unbranched or 
rarely forked.

Type species: Ajrekarella polychaetriae Kamat & Kalani, 
Mycopath. Mycol. appl. 24: 300 (1964)

Notes: The genus was introduced by Kamat and Kalani 
(1964) with A. polychaetriae as type species, described 
from dead twigs of Jasminum calophyllum (Oleaceae) in 

Fig. 9  Acrocalymma medicaginis (IMI 165613, ex-isotype) a, b 
Herbarium specimen. c, d Appearance of dark brown to black conidi-
omata on the host. e, f, g Vertical sections of conidiomata. h, i, j Sec-
tion of peridium. k Ostiole note k is examined in lactic acid. l, m, n, 

o Conidiogenous cells and developing conidia. p, q, r, s Conidia with 
mucoid appendages (arrows). Scale bars c = 1000  µm, d = 200  µm, 
e–f = 200 µm, g = 100 µm, h–j = 25 µm, k = 100 µm, l–s = 5 µm
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India. Sutton (1967a) re-described the genus and provided 
a detailed description and illustration. Nag Raj (1993) added 
the second species A. stauronemoides collected from Stipa 
caudata (Poaceae) in Argentina and distinguished by a lack 
of conidiophores. Dharkar et al. (2009) described a third 
species A. asetosa from Cyperus nutans (Cyperaceae), 
which is distinct from other species in lacking conidiomatal 
setae, and bearing larger conidia. The genus has no molecu-
lar data and therefore, it is placed in Ascomycota, genera 
incertae sedis.

Distribution: Argentina, lndia (Nag Raj 1993, this study).

Key to species of Ajrekarella
1. Conidiomatal setae absent, conidia up to 30 µm............2
1.  Conidiomatal setae present, conidia less than 30 µm 

 ........................................................................ A. asetosa
2.  Conidiophores reduced to conidiogenous cells, apical 

appendages 1–2, basal appendages 2–5, without lateral 
appcndages ........................................ A. stauronemoides

2.  Conidiophores branched, integrated, apical and basal 
appendage 1, lateral appcndages 1–3 .... A. polychaetriae

Ajrekarella polychaetriae Kamat & Kalani, Mycopath. 
Mycol. Appl. 24: 300 (1964)

Facesoffungi number: FoF 07102, Fig. 10
Saprobic on dead stems of Jasminum calophyllum 

(Oleaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 550–760 µm diam., 220–380 µm high, brown 
to dark brown, pycnidial, mostly solitary, occasionally 
gregarious, immersed to semi-immersed, oval to subglo-
bose, unilocular, thick-walled, glabrous, ostiolate. Osti-
ole 165–390 × 130–320 µm, conical to triangular, single, 
centrally located. Conidiomatal setae pale brown to dark 
brown, lining the area of dehiscence, unbranched, septate at 
base, straight or curved, smooth and thick-walled, tapered to 
acute apices. Conidiomata wall 10–50 µm wide, composed 
of thick-walled, hyaline to brown cells of textura angularis. 
Conidiophores hyaline, septate, irregularly branched, arising 
from the inner layer cells of conidiomata. Conidiogenous 
cells 9–20 × 2–4 µm, hyaline, enteroblastic, annellidic, cylin-
drical to subcylindrical, with up to 4 annellations. Conidia 
12–17 × 4–6 µm ( ̄x = 14 × 4.8 µm; n = 30), hyaline, fusiform 
to broadly naviculate, narrowed and truncated at the base, 
acute at the apex, aseptate, guttulate, bearing tubular, fili-
form, flexuous appendages (13–24 µm long) at both ends, 
apical appendage mostly 1, occasionally 2, unbranched, 
arising from the top of the conidia, basal appendages 2–5, 
unbranched or rarely forked.

Material examined: India, Poona, on the stems of Jas-
minum calophyllum (Oleaceae), I.K. Kalani, February 1961 
(IMI 101970, holotype).

Notes: The conidiomatal setae presented in the original 
description (Sutton 1967b, 1980), but not observed in the 
present study.

Allantophomopsiella Crous, in Crous, Quaedvlieg, Hansen, 
Hawksworth & Groenewald, IMA Fungus 5(1): 180 (2014)

Facesoffungi number: FoF 07103
Leotiomycetes ,  Leotiomycetidae ,  Phacidiales , 

Phacidiaceae
Saprobic on branches of Pinus sylvestris. Sexual morph: 

see DiCosmo et al. (1983). Asexual morph: Mycelium 
immersed, composed of septate, branched, hyphae. Con-
idiomata dark brown to black, stromatic, pycnidial, solitary 
to gregarious, or confluent, initially immersed, ultimately 
becoming erumpent, pulvinate to subconical, irregularly 
plurilocular, thick-walled, glabrous, papillate, ostiolate. 
Ostiole single. short-cylindrical, centrally located. Conidi-
omatal wall composed of thick-walled, dark brown to pale 
brown cells of textura epidermoidea to textura intricata. 
Conidiophores formed from the innermost layers of con-
idiomata, hyaline, subcylindrical, branched or unbranched, 
septate, often constricted at septa, smooth-walled, invested 
by mucus. Conidiogenous cells hyaline, enteroblastic, 
annellidic, lageniform to subcylindrical, discrete or most 
often integrated, indeterminate, smooth-walled, with even 
subtending cells developing into new conidiogenous cells. 
Conidia hyaline, ellipsoid, obovoid or occasionally fusiform, 
obtuse or acute at apex, narrow and truncate at base, unicel-
lular, thick and smooth-walled, guttulate, bearing a flame-
like or irregular, mucoid apical appendage or sometimes, 
with a short or less conspicuous, mucoid, basal appendage.

Type species: Allantophomopsiella pseudotsugae (M. 
Wilson) Crous, in Crous, Quaedvlieg, Hansen, Hawksworth 
& Groenewald, IMA Fungus 5(1): 180 (2014)

Notes: The generic name Allantophomopsiella was pro-
posed by Crous et al. (2014d) to accommodate a segment 
from Allantophomopsis, with A. pseudotsugae as the type. 
Allantophomopsiella is similar to Allantophomopsis with its 
pycnidial, convoluted, irregularly plurilocular conidiomata, 
annellidic conidiogenous cells and hyaline conidia bearing 
mucoid appendages of type C at one or both ends (Nag Raj 
1993). However, Allantophomopsiella pseudotsugae is dis-
tinct from its annellidic conidiogenous cells developing not 
only from the terminal but also from subtending cells of the 
conidiophore and in conidial shape (inequilaterally fusiform 
or navicular). The length of the neck of ampulliform conid-
iogenous cells vary in view of a number of annellations. The 
genus is monotypic.

Distribution: Canada, Norway, UK (Hern et al. 2019, this 
study).
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Fig. 10  Ajrekarella polychaetriae (IMI 101970, holotype) a, b Her-
barium specimen. c, d Appearance of brown to dark brown conidi-
omata on the host. e, h–i Sections of peridium. f Ostiole. g, j Vertical 

section of conidiomata. k–l Conidiophores, conidiogenous cells and 
developing conidia. m–r Conidia. Scale bars c = 200 µm, d = 500 µm, 
e = 20 µm, f, h, i = 100 µm, g, j = 200 µm, k–l = 20 µm, m–r = 5 µm
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Allantophomopsiella pseudotsugae (M. Wilson) Crous, in 
Crous, Quaedvlieg, Hansen, Hawksworth & Groenewald, 
IMA Fungus 5(1): 180 (2014)
≡ Phomopsis pseudotsugae M. Wilson, Trans. R. Scottish 
Arboricult. Soc. 34(2): 147 (1920)
 = Allantophomopsis pseudotsugae (M. Wilson) Nag Raj, 
Coelomycetous Anamorphs with Appendage-bearing 
Conidia: 116 (1993)
 = Potebniamyces coniferarum (G.G. Hahn) Smerlis, Can. J. 
Bot. 40: 352 (1962)

Facesoffungi number: FoF 07104, Fig. 11
Saprobic on branches of Pinus sylvestris. Sexual morph: 

see DiCosmo et al. (1983). Asexual morph: Mycelium 
immersed, composed of septate, branched, hyphae. Con-
idiomata 260–570  µm diam., 300–500  µm high, dark 
brown to black, stromatic, pycnidial, solitary to gregari-
ous, or confluent, initially immersed, ultimately becom-
ing erumpent, pulvinate to subconical, irregularly pluri-
locular, thick-walled, glabrous, papillate, ostiolate. Ostiole 
60–90 × 60–70  µm, single. short-cylindrical, centrally 
located. Conidiomatal wall 20–40 µm wide, composed of 
thick-walled, dark brown to brown cells of textura epider-
moidea to textura intricata in the basal and lateral part, 
passing into thick-walled, pale brown cells of textura epi-
dermoidea in locular wall, with dark brown cells of textura 
intricata at ostiolar region. Conidiophores formed from the 
innermost layers of conidiomata, hyaline, subcylindrical, 
branched or unbranched, septate, often constricted at septa, 
smooth-walled, invested in mucus. Conidiogenous cells 
5–9 × 2–4 μm, hyaline, enteroblastic, annellidic, lageniform 
to subcylindrical, discrete or most often integrated, indeter-
mined, smooth-walled, with new subtending cells becom-
ing conidiogenous cells. Conidia 5–8 × 2–3 µm ( ̄x = 6 × 2.5, 
n = 30) μm, hyaline, ellipsoid, obovoid or occasionally 
fusiform, obtuse or acute at apex, narrow and truncate at 
base, unicellular, thick and smooth-walled, guttulate, bear-
ing a flame-like or irregular, mucoid apical appendage and 
sometimes, a shorter and less conspicuous, mucoid, basal 
appendage.

Material examined: Canada, Quebec, Lac-à-la-Tortue, on 
branches of Pinus sylvestris (Pinaceae), 10 November 1967, 
E. Smerlis (DAOM 129883).

Allantophomopsis Petr., Annls. mycol. 23(1/2): 104 (1925)
Facesoffungi number: FoF 07105
Leotiomycetes ,  Leotiomycetidae ,  Phacidiales , 

Phacidiaceae
Saprobic on dead leaves and stems of host plant. Sexual 

morph: Apothecia brown to black, solitary to gregarious, 
or confluent, subepidermal, immersed to semi-immersed, 
or erumpent, ellipsoid to conical, unilocular, glabrous, osti-
ole absent, dehiscing by an irregular split in the upper host 
tissue. Peridium composed of thick-walled, brown to dark 

brown cells of textura angularis. Hamathecium comprising 
paraphyses and asci. Paraphyses hyaline, numerous, slender, 
branched, anastomosing, septate, often constricted at septa. 
Asci unitunicate, 8-spored, clavate, rounded at apex, with a 
distinct apical ring, short-pedicellate, with an amyloid (I +) 
apical apparatus. Ascospores hyaline, uniseriate, biseriate, 
or irregularly arranged, ellipsoid to fusiform, unicellular, 
smooth-walled, guttulate. Asexual morph: Conidiomata 
brown to dark brown or black, stromatic, pycnidial, solitary 
to gregarious, subepidermal, immersed to semi-immersed or 
erumpent, globose to subglobose, irregularly plurilocular, 
glabrous, papillate, ostiolate. Ostiole single, cylindrical to 
circular, centrally located. Conidiomatal wall composed of 
thick-walled, pale brown to hyaline cells of textura angularis 
to textura epidermoidea, textura globulosa or textura pris-
matica. Conidiophores formed from the innermost layers of 
conidiomata wall, hyaline, subcylindrical, branched, septate, 
smooth-walled. Conidiogenous cells hyaline, enteroblastic, 
with percurrent proliferation at apex, annellidic, cylindri-
cal to ampulliform, discrete or integrated, smooth-walled. 
Conidia hyaline, fusiform tooccasionally navicular, or irreg-
ular, unicellular, smooth-walled, guttulate, bearing a funnel-
shaped or irregular, mucoid apical appendage, sometimes 
with a small, inconspicuous basal appendage (Nag Raj 1993; 
Crous et al. 2015a).

Type species: Allantophomopsis cytisporea (Fr.) Petr., 
Ann Mycol. 23(1/2): 104 (1925)

Notes: Allantophomopsis has been revised by several 
authors. Clements and Shear (1931) considered Allan-
tophomopsis a synonym of Phoma; Sutton (1977a) regarded 
Allantophomopsis as synonym of Ceuthospora; Carris 
(1990) demonstrated the synonymy of Apostrasseria with 
Allantophomopsis. Nag Raj (1993) gave detailed accounts of 
the genus and its synonyms, and recognized seven species in 
the genus, viz. A. abietina Nag Raj, A. cytisporea (Fr.) Petr., 
A. fusiformis (Nag Raj) Nag Raj, A. lycopodina (Höhn.) Car-
ris, A. pseudotsugae (M. Wilson) Nag Raj, A. pusilla (Lib.) 
Nag Raj and A. robusta (Nag Raj) Nag Raj. Crous et al. 
(2015a) epitypified the type species, A. cytisporea collected 
from Latvia on infected berries of Oxycoccus macrocarpus 
based on morphology and ITS and LSU sequence data. They 
placed Allantophomopsis in Phacidiaceae (Leotiomycetes) 
and resurrected A. lunata as a separate species, which had 
been synonymized under A. cytisporea (Nag Raj 1993). 
However, Allantophomopsis pseudotsugae had already been 
designated as the type for the new genus Allantophomop-
siella (Crous et al. 2014d). Allantophomopsis fusiformis, 
which shares a similar form of conidiomata and conidia with 
the type species A. cytisporea, was listed as a synonym of 
Phacidium taxicola (Index fungorum 2019). This connec-
tion was probably reported because of their association on 
the same host (Nag Raj 1983; DiCosmo et al. 1983), and no 
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Fig. 11  Allantophomopsiella pseudotsugae (DAOM 129883) a, b 
Herbarium package and specimen. c–e Appearance of dark brown to 
black conidiomata on the host. f Ostiole. g Vertical section of conidi-
omatal wall in ostiolar region. h–j Vertical sections of conidiomata. 

k–n Conidiophores, conidiogenous cells and developing conidia. 
o–t Conidia. Scale bars: c–d = 500 µm, e = 200 µm, f–g = 50 µm, h–
j = 200 µm, k–m = 10 µm, n–t = 5 µm
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other reason or evidence, however, was provided to support 
this linkage. Furthermore, the sexual morph of Phacidium 
sensu stricto is Ceuthospora Grev., which is morphologi-
cally distinct from Allantophomopsiella (Crous et al. 2014d). 
We re-examined the type materials of A. fusiformis and 
its presumed sexual morph Phacidium taxicola Dearn. & 
House. and provide a detailed description and photo plates.

Distribution: Austria, Canada, Germany, Latvia, Sweden, 
UK, USA (Nag raj 1993; Crous et al. 2015a, this study).

Allantophomopsis fusiformis (Nag Raj) Nag Raj, Coelomy-
cetous Anamorphs with Appendage-bearing Conidia: 114 
(1993)

≡ Apostrasseria fusiformis Nag Raj, Can. J. Bot. 61: 17 
(1983)
 = Phacidium taxicola Dearn. & House, Mycologia 18(5): 
239 (1926)

Facesoffungi number: FoF 07106, Figs. 12, 13.
Saprobic on leaves and stems of Taxus canadensis. Sex-

ual morph: Apothecia 290–380 µm diam., 130–300 µm 
high, black at base, brown at upper part in outline, solitary to 
gregarious, or confluent, subepidermal, initially immersed to 
semi-immersed, ultimately becoming erumpent, ellipsoid to 
conical, unilocular, glabrous, ostiole absent, dehiscing by an 
irregular split in the middle part of overlapping host tissue. 
Peridium 10–45 µm wide, composed of thick-walled, brown 

Fig. 12  Allantophomopsis fusiformis (sexual morph, JD 4882, type) 
a–c Herbarium package and specimen. d–e Appearance of black apo-
thecia on the host. f, j Section of peridium. g Enlarged view of api-

cal ascus. h–i Vertical sections of apothecia. k–n Asci. o Paraphyses. 
p–t Ascospores. Scale bars d = 500 µm, e = 200 µm, f, j = 20 µm, g, 
k–t = 5 µm, h–i = 100 µm
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Fig. 13  Allantophomopsis fusiformis (asexual morph, JD 4882, 
type) a–b Herbarium package and specimen. c–d Appearance of 
dark brown to black conidiomata on the host. e–f Vertical sections of 
conidiomata. g Ostiole. h–j Conidiophores, conidiogenous cells and 

developing conidia. k–l Vertical sections of conidiomatal wall. m–u 
Conidia. Scale bars: e–f = 100 µm, g, k–l = 20 µm, h–j = 10 µm, m–
u = 5 µm
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to dark brown cells of textura angularis. Hamathecium com-
prising paraphyses and asci. Paraphyses 30–55 × 1–3 µm, 
hyaline, numerous, slender, with an obtuse apex, branched 
and slightly swollen at base, anastomosing, septate, often 
constrict at septa. Asci 34–49 × 4–7 µm ( ̄x = 41 × 5.6 µm; 
n = 30), unitunicate, 8-spored, clavate, bluntly rounded at 
apex, with a distinct apical ring, short-pedicellate, with an 
amyloid  (J+) apical apparatus. Ascospores 7–10 × 2–3.5 µm 
( ̄x = 8.5 × 3 µm; n = 30), hyaline uniseriate or biseriate, 
or irregularly arranged, ellipsoid to fusiform, acute at 
both ends, unicellular, smooth-walled, guttulate. Asexual 
morph: Conidiomata 170–250 µm diam., 140–200 µm 
high, brown to dark brown, stromatic, pycnidial, solitary 
to gregarious, developing in linear series on both sides of 
the midrib, appearing as slightly elevated, minute, brown 
to black, rounded specks in surface view, subperidermal, 
deeply immersed, globose to subglobose, unilocular or 
irregularly plurilocular, glabrous, papillate, ostiolate. Ostiole 
50–70 × 40–55 µm, single. cylindrical to circular, centrally 
located. Conidiomatal wall 10–30 µm wide, composed of 
thick-walled, pale brown to hyaline cells of textura angularis 
to textura prismatica in the basal and lateral part, passing 
into thick-walled, hyaline cells of textura prismatica in the 
locular wall, becoming olivaceous-brown cells of textura 
angularis at ostiolar region. Conidiophores formed from 
the innermost layers of conidiomata, hyaline, subcylindri-
cal, branched at base, septate, often constricted at septa, 
smooth-walled. Conidiogenous cells 4–10 × 2–4 μm, hya-
line, enteroblastic, annellidic, with 1–3 annellations, cylin-
drical to ampulliform, discrete or integrated, smooth-walled. 
Conidia 6–9.5 × 2–3.5 µm ( ̄x = 8 × 3 μm, n = 30), hyaline, 
fusiform to occasionally naviculate, with an acute apex and a 
narrow truncate base, unicellular, smooth-walled, guttulate, 
with a funnel-shaped or irregular, mucoid, apical append-
age, sometimes with a short, less conspicuous, mucoid, basal 
appendage.

Material examined: USA, New York, Hamilton Co., Blue 
Mountain Lake, on leaves and stems of Taxus canadensis 
(Taxaceae), 7 September 1920, H.D. House (JD 4882, type).

Alloneottiosporina Nag Raj, Coelomycetous Anamorphs 
with Appendage-bearing Conidia: 121 (1993)

Facesoffungi number: FoF 07107
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Phaeosphaeriaceae
Parasitic on living leaves of undetermined species of 

bamboo, grass, and Paspalum distichum. Sexual morph: 
undetermined. Asexual morph: Conidiomata brown to dark 
brown or black, pycnidial, separate, gregarious or confluent, 
immersed to semi-immersed, globose to subglobose, uni-
locular, glabrous, thick-walled, papillate, ostiolate. Ostiole 

circular to oval, papillate, centrally located. Conidiomatal 
wall composed of thick-walled, dark brown to pale brown 
or hyaline cells of textura prismatica or textura angularis. 
Conidiophores reduced to conidiogenous cells. Conidiog-
enous cells of two kinds: (a) those producing macroconidia 
lining the base and side walls of conidiomata, hyaline, annel-
lidic, ampulliform to lageniform, smooth-walled; (b) those 
producing microconidia restricted to the roof of the conidi-
omata near the ostiolar channel, hyaline, ampulliform, coni-
cal, lageniform or irregular, discrete, without annellations, 
smooth-walled. Macroconidia hyaline, ellipsoid, clavate, 
subcylindrical or fusiform, euseptate, constricted at the 
septa, smooth-walled, bearing mucoid appendages at both 
ends, apical appendgaes initially funnel-shaped or widely 
flared, eventually splitting to become tentaculiform; basal 
appendage less conspicuous than the apical appendages. 
Microconidia hyaline, ellipsoid or subglobose to obovate, 
acute or rounded at the apex, narrow and truncate at the 
base, smooth-walled.

Type species: Alloneottiosporina carolinensis Nag 
Raj, Coelomycetous Anamorphs with Appendage-bearing 
Conidia: 122 (1993)

Notes: Alloneottiosporina is characterized by hyaline, 
ellipsoid, clavate, subcylindrical or fusiform, euseptate 
conidia bearing tentaculiform or widely flared, mucoid 
appendages at both ends. Nag Raj (1993) discussed the 
differences between Alloneottiosporina and other mor-
phologically similar genera viz. Neottiosporina Subram., 
Stagonospora (Sacc.) Sacc., Tiarospora Sacc. & Marchal 
and Tiarosporella Höhn. Two species were accepted in the 
genus, namely, A. carolinensis and A. infundibularis, but 
neither has been studied using molecular data. In the present 
study, a new species, Alloneottiosporina thailandica strain 
MFLUCC 15–0576 collected from Thailand is described. 
In a phylogenetic study, it formed a separate branch upper 
to Setophoma Gruyter, Aveskamp & Verkley in Phaeospha-
eriaceae (Fig. 14). Comparison of A. thailandica with A. 
carolinensis and other coelomycetes genera indicates that it 
fits well within the generic concept of Alloneottiosporina. 
The phylogenetic analysis indicates that Alloneottiosporina 
may be related to Phaeosphaeriaceae, but in the absence 
of ex-type cultures, the phylogenetic position of this genus 
cannot be confirmed.

Distribution: Australia, USA, Thailand (Nag Raj 1993, 
this study).

Key to species of Alloneottiosporina
1. Conidia 2–3, unequally septate ..................................... 2
1. Conidia 1–septate ....................................  A. thailandica
2. Central cell longer than end cells ........... A. carolinensis
2. Central cell shorter than end cells ....... A. infundibularis
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Fig. 14  Phylogenetic tree generated from a maximum likelihood analysis based on a concatenated alignment of LSU, ITS, SSU and tef1 
sequences data of Phaeosphaeriaceae. The newly generated nucleotide sequences were compared against the GenBank database via blast search. 
Related sequences were obtained from (Phookamsak et al. 2017; Zhang et al. 2019) and GenBank. One hundred and six strains are included in 
the analyses, which comprise 3164 characters including gaps (LSU: 1-834, ITS: 838-1317, SSU: 1326-2269, tef1: 2273-3164). Paraleptospha-
eria dryadis CBS 643.86 and Leptosphaeria doliolum CBS 505.75 were used as the outgroup taxa. The tree topology of the maximum likeli-
hood analysis is similar to the maximum parsimony and the Bayesian analysis. The best scoring RAxML tree with a final optimization likeli-
hood value of − 23616.706146 is presented. The matrix had 961 distinct alignment patterns, with 20.70% of undetermined characters or gaps. 
Estimated base frequencies were: A = 0.243007, C = 0.236284, G = 0.267159, T = 0.253551; substitution rates AC = 1.136380, AG = 2.921747, 
AT = 2.414255, CG = 0.638090, CT = 6.696516, GT = 1.000000; gamma distribution shape parameter α = 0.152855. The maximum parsimoni-
ous dataset consisted of constant 2406, 553 parsimony-informative and 205 parsimony-uninformative characters. The parsimony analysis of the 
data matrix resulted in the maximum of two equally most parsimonious trees with a length of 217 steps (CI = 0.295, RI = 0.602, RC = 0.177, 
HI = 0.705) in the first tree. Maximum parsimony (MPBS) and maximum likelihood (MLBS) bootstrap support values higher than 50%, and 
Bayesian posterior probabilities ≥ 0.95 (PP) are shown above or below the nodes. Hyphen (“–”) indicates a value lower than 50% for MPBS and 
MLBS and a posterior probability lower than 0.95 for BYY. The scale bar indicates 0.05 changes. The new isolates are shown in blue
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Alloneottiosporina thailandica W.J. Li & K.D. Hyde, sp. 
nov.

Index Fungorum number: IF557135, Facesoffungi num-
ber: FoF 07108, Fig. 15

Etymology: Referring to Thailand, where the holotype 
was collected.

Parasitic on living leaves of grass, forming conspicu-
ous, small, rounded, black conidiomata. Sexual morph: 
undetermined, Asexual morph: Conidiomata 100–140 µm 
diam., 80–140 µm high, pycnidial, separate, gregarious to 
confluent, globose to subglobose, semi-immersed, unilocu-
lar, glabrous, ostiolate, thick-walled. Conidiomatal wall 
10–20 µm wide, composed dark brown to brown, thick-
walled cells of textura angularis in the above half, becoming 
hyaline, thin-walled cells in the basal part. Ostiole single, 
inconspicuous, circular, centrally located. Conidiophores 
reduced to conidiogenous cells. Conidiogenous cells arising 
all around the wall of conidiomata, 3–6.5 × 3–7 µm, hyaline, 

enteroblastic, ampulliform or short cylindrical, determinate, 
smooth-walled. Conidia 10–17 × 3.5–4.5 µm ( ̄x = 15 × 4 µm; 
n = 30), hyaline, ellipsoid to ovoid, with a broad and rounded 
apex, and a narrow and truncate base, 1-septate, slightly con-
stricted at the septum, smooth and thick-walled, guttulate, 
bearing mucoid appendage at both ends; apical appendage 
tentaculiform, undulate or widely flared, arising from the 
partial mucoid sheath which initially enclosed the upper part 
of young conidium; basal appendage small, inconspicuous, 
slightly flared .

Culture characters: Colonies on PDA, reaching 5 mm 
diam. after 5 weeks at 20–25 °C, circular to irregular, with 
sparse, white aerial mycelium, surface olivaceous-black, 
reverse similar in colour.

Material examined: Thailand, Chiang Rai, on living 
leaves of grass, 19 March 2015, Jing-Zu Sun, WJL0030 
(MFLU 19-2896, holotype), ex-type living culture 
MFLUCC 15–0576.

Fig. 14  (continued)
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Fig. 15  Alloneottiosporina thailandica (MFLU 19-2896, holotype) 
a Herbarium specimen. b, c Black conidiomata on the host. d, e Ver-
tical section of conidiomata. f Vertical section of peridium. k–l, g–j 
Conidiogenous cells and developing conidia. q–r Germinating spore. 

m–p, s–v Conidia. w. Culture on PDA. Scale bars: b–c = 200  µm, 
d–e = 100 µm, f = 20 µm, g–j, m–v, q–r = 5 µm, k–l = 10 µm, w–x = 2 
cm
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Notes: Alloneottiosporina thailandica shares a similar 
conidia form with the generic type, A. carolinensis, but can 
be distinguished by the number of septa. Alloneottiosporina 
thailandica has a single septum, while A. carolinensis has 
2–3 septa. Moreover, A. thailandica has smaller conidia than 
A. carolinensis [20–30(–32) × 6.5–8.5 µm ( ̄x = 25 × 7.5 µm)] 
and A.  in fundibular is  [15–34 × (8– )9–10  µm 
( ̄x = 24.5 × 9.5 µm)].

Amerosporiopsis Petr., Bot. Arch. 43: 84 (1941)
Facesoffungi number: FoF 07109, Fig. 16
Ascomycota, genera incertae sedis
Saprobic on dead leaves of Sesleria sp. (Poaceae). 

Sexual morph: undetermined. Asexual morph: Conidi-
omata greenish black, pycnidial, solitary, immersed, glo-
bose, unilocular, glabrous, ostiolate. Ostiole single, circular, 
depressed, centrally located. Conidiomatal wall composed 
of dark brown, thick-walled cells of textura angularis in 
the upper part, becoming pale brown, thinner-walled at the 
base. Conidiophores arising from the innermost layers of 
conidiomata, reduced to conidiogenous cells. Conidiogenous 
cells hyaline, enteroblastic, phialidic, cylindrical, determi-
nate, smooth-walled. Conidia hyaline, unicellular, fusiform 
to limoniform, with acute apex and protuberant or slightly 
truncate base, smooth-walled, guttulate (Sutton 1980).

Type species: Amerosporiopsis gaubae Petr., Bot. Arch. 
43: 84 (1941)

Notes: This genus has remained monotypic, and no 
molecular data is available. Amerosporiopsis shares 

similar morphology of conidia with Disculoides Crous et al. 
(2012a). The latter has olivaceous conidia and annellidic 
conidiogenous cells, which differ from the hyaline conidia 
and phialidic conidiogenous cells in Amerosporiopsis. To 
clarify the taxonomy of Amerosporiopsis, the type species 
will have to be recollected and epitypified.

Distribution: Iran (Sutton 1980).

Amphiporthe Petr., Sydowia 24(1–6): 257 (1971)
 = Amphicytostroma Petr., Ann Mycol. 19(1/2): 63 (1921)

Facesoffungi number: FoF 4410, Fig. 17
Sordariomycetes, Sordariomycetidae, Diaporthales, 

Gnomoniaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: see Petrak (1970) and Senanayake et al. (2018). 
Asexual morph: Conidiomata stromatic, produced in asso-
ciation with the sexual morph, the locules of which are 
basal with long ostiolar channels; the stroma subperidermal, 
periclinal, completely surrounding the ostiolar channels but 
not extending as deeply as the locules, multilocular but not 
convoluted, glabrous. Ostiole absent, dehiscence by break-
down of the periderm near the apex of the ascocarp ostioles. 
Conidiomatal wall composed of pale brown, dense tissue of 
textura intricata at the base, becoming very diffuse, with 
little structural organization at the overlapping tissue where 
mainly consisting of sterile flexuous hyphae formed from 
very pale brown loose pseudoparenchyma. Conidiophores 
formed from the basal region of the locular wall, hyaline, 
filiform, branched, septate, smooth-walled. Conidiogenous 

Fig. 16  Amerosporiopsis 
gaubae (redrawn from Sutton 
1980) a Conidia. b Conidiog-
enous cells and developing 
conidia. c Vertical section of 
conidioma
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Fig. 17  Amphiporthe hrani-
censis (asexual morph, redrawn 
from Sutton 1980) a Verti-
cal section of conidioma. b 
Conidia. c Conidiophores, con-
idiogenous cells and developing 
conidia

cells hyaline, enteroblastic, phialidic, cylindrical, integrated 
or discrete, determinate, smooth-walled, periclinal wall 
thickened towards the apex. Conidia hyaline, cylindrical, 
straight or slightly curved, unicellular, smooth-walled, egut-
tulate (Sutton 1980).

Type species: Amphiporthe hranicensis (Petr.) Petr., 
Sydowia 24(1–6): 257 (1971)
 = Amphicytostroma tiliae (Sacc.) Petr., Ann Mycol. 19(1/2): 
63 (1921)

Notes: Amphicytostroma tiliae (Sacc.) Petr. (type of 
Amphicytostroma) was considered to be the asexual morph 
of Amphiporthe hranicensis (Petrak 1921, Sutton 1980). 
Rossman et al. (2015a) reduced Amphicytostroma to a syno-
nym of Amphiporthe, since the latter is a widely used name. 
Amphiporthe tiliae (Sacc.) Rossman & Castl. was intro-
duced for A. hranicensis (=  Diaporthe hranicensis Petr.) and 
Amphicytostroma tiliae (=  Cytospora tiliae Sacc.) (Rossman 
et al. 2015a). This concept was followed by Wijayawardene 
et al. (2017b). To avoid confusion with the generic name 
Amphiporthe, we recommend using the old name A. hrani-
censis rather than A. tiliae (the new combination taxa). Two 
species are included in Amphiporthe, i. e., A. hranicensis 
and, A. raveneliana (Thüm. & Rehm) M.E. Barr. Sogonov 
et al. (2008) and Senanayake et al. (2017, 2018) showed that 
A. hranicensis belongs in Gnomoniaceae, but fresh collec-
tions and molecular data for asexual morph of A. hranicensis 
are needed to confirm this connection.

Distribution: Czech Republic, Germany, UK (Sutton 
1980; Senanayake et al. 2018).

Anaphysmene Bubák, Ann Mycol. 4(2): 124 (1906)
Facesoffungi number: FoF 07110, Fig. 18
Ascomycota, genera incertae sedis

Parasitic on the host plant in terrestrial habitat. Sexual 
morph: undetermined. Asexual morph: Conidiomata dark 
brown, caulicolous or foliicolous, sporodochial or acervu-
lar, solitary to gregarious or often confluent, immersed or 
superficial, thick-walled. Conidiomatal wall composed of 
textura angularis with dark brown, thick-walled cells. Con-
idiophores arising from basal layers of stroma, pale brown 
at the base, becoming much paler towards the apex, cylin-
drical to subulate, parallel, unbranched, septate, thick- and 
smooth-walled. Conidiogenous cells pale brown, annellidic, 
cylindrical, integrated, terminal, smooth-walled, with 1–8 
percurrent proliferation. Conidia hyaline, falcate to fusiform 
or cylindrical, with obtuse apex and truncate base, straight 
or gently and irregularly curved, 1-septate, smooth-walled, 
guttulate.

Type species: Anaphysmene heraclei (Lib.) Bubák, Ann 
Mycol. 4(2): 124 (1906)

Notes: Anaphysmene shares similar conidia with Ascochy-
topsis and Pseudoseptoria and the differences among these 
genera see notes of Ascochytopsis. Sutton (1972a) re-
described the genus and listed the synonyms. Sutton and 
Hodges (1990) described a second species A. cupressi B. 
Sutton & Hodges from needles of Cupressus lusitanica, 
which is distinguished by its sporodochial conidiomata and 
10–14-septate conidia. No molecular data is available for 
Anaphysmene species.

Distribution: France, Germany (Sutton 1980).

Anthracoderma Speg., Boln Acad. nac. Cienc. Córdoba 
11(2): 286 (1887) [1888]

Facesoffungi number: FoF 07111, Fig. 19
Ascomycota, genera incertae sedis
Fungicolous. Sexual morph: undetermined. Asexual 

morph: Conidiomata dark brown to black, stromatic, 
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pycnidial, carbonaceous, solitary to gregarious or conflu-
ent, superficial, subspherical in section view, often shortly 
stipitate, unilocular or multilocular, glabrous. Ostiole absent, 
opening by irregular splits in the apical wall. Conidiomatal 
wall composed of thick-walled, dark brown cells of textura 
epidermoidea in the basal part, progressively becoming 
paler to hyaline cells of textura angularis in the conidial 
hymenium. Conidiophores arising from the inner layer cells 
of locular wall, hyaline to subhyaline, irregular, branched, 
septate, smooth-walled. Conidiogenous cells hyaline, holo-
blastic, occasionally sympodial, lageniform or irregular, ter-
minal or intercalary and integrated, indeterminate, smooth-
walled. Conidia hyaline, fusiform, straight or irregularly 
curved, aseptate, smooth-walled, eguttulate (Morgan-Jones 
1977; Sutton 1980).

Type species: Anthracoderma hookeri Speg., Boln Acad. 
nac. Cienc. Córdoba 11(2): 286 (1887) [1888]

Notes: Anthracoderma hookeri was collected from a fruc-
tification of Cyttaria hookeri (Cyttariaceae) (Sutton 1980). 
Petrak and Sydow (1935) studied the holotype of Anthra-
coderma and regarded it as a valid genus. Morgan-Jones 
(1977) and Sutton (1980) re-described the genus. Besides 
the type species,another two species are accepted in the 
genus, A. duvidosum Viégas, and A. selenospermum Speg. 
The genus has no molecular data and, therefore, fresh col-
lections are needed to epitypify the genus and to place it in 
its natural classification.

Distribution: Argentina, Brazil, Chile (Sutton 1980, https 
://www.gbif.org/).

Aoria Cif., Atti Ist. bot. Univ. Lab. crittog. Pavia, Ser. 5 19: 
89 (1962)

Facesoffungi number: FoF 07112, Fig. 20
Ascomycota, genera incertae sedis
Parasite on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
black, stromatic, solitary, occasionally confluent, subepi-
dermal in origin, immersed, multilocular, glabrous. Ostiole 
absent, dehiscing by irregular ruptures in the apical wall and 
overlying host tissue. Conidiomatal wall composed of three 
cell types: (a) basal wall of textura angularis with thick-
walled, dark brown to subhyaline cells; (b) inter-locular 
tissue of textura porrecta with thick-walled, black to dark 
brown cells; (c) upper wall of textura angularis with thinner-
walled, brown to hyaline cells, which is packed with brown 
fungal tissue of textura angularis to textura epidermoidea. 
Conidiophores arising from innermost layer of basal stroma, 
hyaline, cylindrical to subcylindrical, tapered to the apex, 
unbranched or branched immediately below the transverse 
septa, smooth-walled. Conidiogenous cells hyaline, holo-
blastic, sympodial, lageniform, integrated, indeterminate, 
loci indistinct, smooth-walled. Conidia hyaline, ellipsoid 
with broaden and obtuse apex, and narrow, acute base, uni-
cellular, smooth-walled, guttulate (Sutton 1980; Morgan-
Jones 1972).

Fig. 18  Anaphysmene heraclei 
(redrawn from Sutton 1972a) a 
Conidia. b Vertical section of 
coniodiomata. c Conidiophores, 
conidiogenous cells and devel-
oping conidia

https://www.gbif.org/
https://www.gbif.org/
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Type species: Aoria amphistroma Cif., Atti Ist. bot. Univ. 
Lab. crittog. Pavia, Ser. 5 19: 89 (1962)

Notes: Aoria amphistroma is associated with tar spot on 
leaves of Lyonia sp. (Ericaceae) in Dominica (Sutton 1980). 
Aoria shares a similar form of conidiomata with the asexual 
morph of Rhytisma (=  Melasmia), but the latter was sepa-
rated from the former by its enteroblastic, phialidic, conid-
iogenous cells and cylindrical conidia (Sutton 1980). The 
genus is monotypic and no molecular data. New collections 
are needed and subjected to DNA analyses to place Aoria in 
a natural classification.

Distribution: Dominican Republic (Sutton 1980).

Aphanofalx B. Sutton, Trans. Br. Mycol. Soc. 86(1): 21 
(1986)

Facesoffungi number: FoF 07113, Fig. 21
Ascomycota, genera incertae sedis
Saprobic on the host plant. Sexual morph: undeter-

mined. Asexual morph: Conidiomata black, pycnidial, scat-
tered to gregarious, immersed to semi-immersed, globose 
to subglobose or oval, unilocular, glabrous, ostiolate. Osti-
ole single, circular or oval, centrally located. Conidiomatal 
wall composed of thick-walled, brown to hyaline cells of 
textura angularis, becoming darker at the ostiolar region. 
Conidiophores formed from the innermost layer wall cells 

Fig. 19  Anthracoderma hookeri (redrawn from Sutton 1980, Nag Raj and DiCosmo 1980) a Conidiophores, conidiogenous cells and develop-
ing conidia. b Conidia. c Enlarge view of conidiomatal wall. d Vertical section of conidioma
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of the conidiomata, hyaline, short-cylindrical to doliiform, 
branched, and septate, smooth-walled, invested in mucus. 
Conidiogenous cells hyaline, enteroblastic, annellidic, cylin-
drical or lageniform, integrated or discrete, indeterminate, 
smooth-walled, with numerous inconspicuous to conspicu-
ous percurrent proliferations toward apex. Conidia hyaline, 
fusiform, lunate or irregular, curved, unicellular, smooth-
walled, bearing a broad tubular, plectronoid to podiform, 
unbranched, excentric basal appendage (Nag Raj 1993).

Type species: Aphanofalx mali B. Sutton, Trans. Br. 
Mycol. Soc. 86(1): 22 (1986)

Notes: Two species, Aphanofalx irregularis B. Sutton & 
Abbas on twigs of Salvadora oleoides (Salvadoraceae) and 
A. mali B. Sutton on lenticels of Malus pumila (Rosaceae) 
were accepted in Aphanofalx (Nag Raj 1993). Aphanofalx 
shares a similar form of conidiomata, conidiogenous cells 
and conidia with Pseudoseptoria, but is distinguished by its 
conidia bearing a basal appendage. There is no molecular 
data available for this genus.

Distribution: Pakistan, Zambia (Nag Raj 1993).

Apiocarpella Syd. & P. Syd., Ann Mycol. 17(1): 43 (1919)
Facesoffungi number: FoF 07114, Fig. 22
Ascomycota, genera incertae sedis
Sexual morph: undetermined. Asexual morph: Con-

idiomata brown, pycnidial, solitary, immersed, unilocu-
lar, glabrous, ostiolate. Ostiole circular, centrally loacted. 

Conidiomatal wall composed of thin-walled cells of textura 
prismatica. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells hyaline, holoblastic, doliiform to 
ampulliform, determinate, smooth-walled. Conidia hya-
line, clavate, broaden and obtuse at the apex, narrowed 
and slightly truncate at the base, 1-septate, asymmetrical, 
smooth-walled, guttulate (Sutton 1980).

Type species: Apiocarpella macrospora(Speg.) Syd. & 
P. Syd., Ann Mycol. 17(1): 43 (1919)

Notes: Apiocarpella was regarded as a subgeneric taxon 
of Ascochyta (Mel’nik 1971). However, Ascochyta is poly-
phyletic, and the species in this genus usually possesses 
enteroblastic phialidic conidiogenesis, which differs the 
holoblastic conidiogenesis in Apiocarpella (Sutton 1980). 
Mel’nik (1971) accepted the generic name for 8 species 
and extended the range to include species on Gramineae, 
Leguminosae and Ranunculaceae. Sutton (1980) provided 
a detailed description and illustration for Apiocarpella. No 
molecular data is available for this genus. Fresh collections 
of type species are needed to placed Apiocarpella in a natu-
ral group.

Distribution: Argentina, USA (Sutton 1980).

Apiognomonia Höhn., Ber. dt. bot. Ges. 35(8): 635 (1917)
 = Discula Sacc., Syll. fung. (Abellini) 3: 674 (1884)

Facesoffungi number: FoF 07115

Fig. 20  Aoria amphistroma 
(redrawn from Sutton 1980) a 
Conidia. b Conidiophores, con-
idiogenous cells and developing 
conidia. c Vertical section of 
conidiomata
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Sordariomycetes, Diaporthomycetidae, Diaporthales, 
Gnomoniaceae

Saprobic or parasitic on the host plant. Sexual morph: 
see Sogonov et al. (2007). Asexual morph: Conidiomata 
yellowish brown to black, acervular, solitary to gregari-
ous, immersed to erumpent, irregularly round or oval in 
outline, subglobose in section view, unilocular, glabrous. 
Ostiole absent, dehiscence by irregular splits of the apical 
wall. Conidiomatal wall composed of thick-walled, yel-
lowish brown cells at the base. Conidiophores restricted to 
the basal wall, hyaline, cylindrical, septate and branched, 
smooth-walled. Conidiogenous cells hyaline, enteroblastic, 
phialidic or annellidic, without or rarely with a few annel-
lidic scars, lageniform to cylindrical, integrated, determi-
nate, smooth-walled, tapered toward the apex. Conidia hya-
line, broadly ellipsoid to oval, straight or slightly curved, 
aseptate, smooth-walled (Sogonov et al. 2007).

Type species: Apiognomonia veneta (Sacc. & Speg.) 
Höhn., Hedwigia 62: 47 (1920)

Notes: The asexual morph of Apiognomonia has been 
assigned to Discula Sacc. on twigs, and Gloeosporium 
Desm. & Mont. on leaves (Sogonov et al. 2007). Sogonov 
et al. (2007) revised Apiognomonia and confirmed its asex-
ual morph in Discula. They resolved confusion concerning 
the correct name for the type species and related species 
of both Apiognomonia and Discula. Apiognomonia veneta 
and its asexual morph, D. nervisequa (Fuckel) M. Morelet 
(the earliest available epithet for D. platani), are the correct 
names for the type species of Apiognomonia and Discula, 
respectively (Sogonov et  al. 2007). Discula umbrinella 
(Berk. & Broome) M. Morelet, was erroneously applied as 
the type species of Discula by Sutton (1980) and the erro-
neously applied asexual morph of A. errabunda (Sogonov 
et al. 2007). Because Apiognomonia is a well-defined genus 
(Sogonov et al. 2007, 2008), it was recommended to be used 
for the holomorph (Rossman et al. 2015a). In this study, 
three fresh collections from Italy on dead branches of Fagus 
sp. are introduced as a new species A. pseudohystrix (strain 

Fig. 21  Aphanofalx mali 
(redrawn from Nag Raj 1993) 
a Conidia. b Vertical sections 
of conidioma. c Conidiophores, 
conidiogenous cells and devel-
oping conidia
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MFLUCC 16-1311 and MFLUCC 16-1140) and an asexual 
morph of A. errabunda (strain MFLUCC 16-1318). Besides, 
A. lasiopetali described by Crous et al. (2016a) and A. rigni-
acensis (Monod 1983) clustered away from the epitype of A. 
veneta (CBS 119036) (Fig. 23) and are thus excluded from 
Apiognomonia. More collections are needed to evaluate the 
generic concept of Apiognomonia.

Distibution: Belgium, Canada, Czech Republic, France, 
Germany, Italy, New Zealand, Netherlands, Poland, Russia, 
Switzerland, UK, USA (Sogonov et al. 2007; this study).

Apiognomonia errabunda (Roberge ex Desm.) Höhn., Ann 
Mycol. 16(1/2): 51 (1918)

Facesoffungi number: FoF 07116, Fig. 24
Saprobic or parasitic on the host plant. Sexual morph: 

see Sogonov et al. (2007). Asexual morph: Conidiomata 
900–1000 µm diam., 450–500 µm high, black, stromatic, 
pycnidial, solitary, deeply immersed when young, becom-
ing erumpent at maturity, dehiscing by an irregular break 
in the apical wall, multilocular, convoluted, with locules 
200–450 µm diam., 200–400 µm high, ovoid to subglo-
bose, thick-walled, glabrous, smooth-walled. Conidiomatal 
wall 85–180 µm wide, composed of relatively thick-walled, 
hyaline cells of textura angularis to textura intricata in the 

upper part, and thin-walled, hyaline cells of textura angula-
ris in the basal and lateral part. Conidiophores arising from 
the inner layer cells of the conidiomata, hyaline, cylindrical, 
branched at the base, septate, smooth-walled. Conidioge-
nous cells 10–20 × 2–5 µm hyaline, enteroblastic, annellidic, 
ampulliform to subcylindrical, integrated or discrete, inde-
terminate, thick- and smooth-walled, tapered towards apex, 
with several indistinct percurrent proliferations (Fig. 24i, j, 
k, l). Conidia 10–15 × 3–5 µm ( ̄x  = 12 × 4 µm; n = 50), hya-
line, fusiform to oval or cylindrical, rounded at both ends, 
straight or slightly curved, unicellular, smooth, guttulate.

Culture characters: colonies on MEA, reaching to 90 mm 
diam. after 14 d at 25 °C, forming concentric circles, white, 
flattened, with dense, filamentous, aerial, fluffy hyphae on 
the surface; margin entire, circular; reverse pale brown; colo-
nies on PDA, reaching 30–40 mm diam. after 14 d at 25 °C, 
without forming concentric circles, whitish, plane to slightly 
convex, velutinous to felty, dense in the middle zone, becom-
ing sparse in the marginal zone; margin entire to undulate; 
reverse whitish to pale brown with age.

Material examined: Italy, Province of Forlì-Cesena, Passo 
la Calla, on dead branch of Fagus sylvatica (Fagaceae), 5 
April 2016, Erio Camporesi, IT2571 (MFLU 16-1148), 

Fig. 22  Apiocarpella mac-
rospora (redrawn from Sutton 
1980) a Conidia. b Vertical 
section of conidioma. c Conid-
iogenous cells and developing 
conidia
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living culture MFLUCC 16-1318 = ICMP 21528 = KUMCC 
16-0073, (KUN, HKAS 93598).

Notes: Conidia of strain (MFLUCC 16-1318) share a 
similar form (fusiform to oval or cylindrical) and dimen-
sion (av. 12.7 × 3.8, Sogonov et al. 2007) to those of the 
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Fig. 23  Phylogenetic tree generated from a maximum likelihood 
analysis based on a concatenated alignment of LSU, ITS, rpb2 and 
tef1 sequences data of Apiognomonia and related genera. The newly 
generated nucleotide sequences were compared against the GenBank 
database via blast search. Related sequences were obtained from 
(Sogonov et al. 2008) and GenBank. Forty-six strains are included in 
the analyses, which comprises 2846 characters including gaps (ITS: 
1–546, LSU: 547–1331, rpb2: 1332–2399, tef1: 2400–2846). Mel-
anconis stilbostoma CBS 109778 was used as the outgroup taxon. 
The tree topology of the maximum likelihood analysis is similar to 
the Bayesian analysis. The best scoring RAxML tree with a final 
optimization likelihood value of − 17068.866349 is presented. The 
matrix had 915 distinct alignment patterns, with 24.78% of unde-
termined characters or gaps. Estimated base frequencies were: as 
follows: A = 0.252526, C = 0.250094, G = 0.266606, T = 0.230774; 
substitution rates AC = 1.207685, AG = 3.220952, AT = 1.086464, 
CG = 1.001971, CT = 6.577202, GT = 1.000000; gamma distribution 
shape parameter α = 0.178267. Maximum likelihood bootstrap sup-
port values (MLBS) higher than 50%, and Bayesian posterior prob-
abilities ≥ 0.95 (PP) are shown above or below the nodes. Hyphen 
(“–”) indicates a value lower than 50% for MPBS and MLBS and a 
posterior probability lower than 0.95 for BYY. The scale bar indicates 
0.03 changes. Ex-type or ex-epitype strains are in bold. The new iso-
lates are highlighted

◂

asexual morph of Apiognomonia errabunda. Phylogenetic 
tree reconstruction based on combined genes of LSU, ITS, 
rpb2 and tef1 sequence dataset of Apiognomonia and related 
genera show that MFLUCC 16-1318 clustered with epitype 
strain (CBS 775.79) of A. errabunda (Fig. 23). Therefore, 
it is identified as the asexual morph of A. errabunda, and a 
detailed description and plate are provided.

Apiognomonia pseudohystrix W.J. Li, Camporesi & K.D. 
Hyde, sp. nov.

Index Fungorum number: IF557136, Facesoffungi num-
ber: FoF 07117, Fig. 25

Etymology: Phylogeny closely related to A. hystrix, but 
morphology distinct.

Saprobic on dead branch of Ostrya carpinifolia. Sexual 
morph: undetermined. Asexual morph: Conidiomata 
800–950 µm diam., 300–350 µm high, pale brown to brown, 
stromatic, acervular, solitary, deeply immersed when young, 
becoming erumpent at maturity, subglobose, multilocular, 
thick-walled, glabrous. Ostiole absent, dehiscing by irregular 
breakdown of the overlapping host tissue. Conidiomatal wall 
20–150 µm wide, composed of relatively thick-walled, pale 
brown to hyaline cells of textura intricata in the middle wall 
(Fig. 25g), gradually merging with thick-walled, pale brown 
cells of textura angularis in the basal part and inner part 
of locular wall. Conidiophores arising from the inner layer 
cells of the conidiomata, reduced to conidiogenous cells 
or present, hyaline, short cylindrical, branched at the base, 
smooth-walled. Conidiogenous cells 7–15 × 2–4 µm, hyaline, 
enteroblastic, annellidic, cylindrical to lageniform, mostly 
discrete, occasionally integrated, indeterminate, smooth-
walled, with 1–2 distinct percurrently proliferations towards 

apex (Fig. 25k, m). Conidia 14–22 × 3–5 µm ( ̄x = 17 × 4 µm; 
n = 50), hyaline, fusiform, obtuse at the apex, slightly trun-
cate at the base, 1-septate, slightly constricted at the septum, 
smooth-walled, guttulate.

Culture characters: colonies on PDA, reaching 30–50 
mm diam. after 14 d at 25 °C, whitish to pale brown in 
the middle region, whitish in the margin region, becoming 
olivaceous brown with age, plane, velutinous to felty, with 
entire margin; reverse whitish to olivaceous brown with age.

Material examined: Italy, Province of Forlì-Cesena, Santa 
Sofia, Camposonaldo, on dead branch of Ostrya carpini-
folia (Betulaceae), 8 May 2016, Erio Camporesi, IT2962 
(MFLU 16-1333, holotype), living culture MFLUCC 
16-1140 = ICMP 21546 = KUMCC 16-0096, (KUN, HKAS 
101650, isotype); ibid., Predappio, Rocca Delle Caminate, 
on dead aerial branches of Torilis arvensis (Apiaceae), 2 
March 2016, IT2862 (MFLU 16-0936), living culture 
MFLUCC 16-1311 = ICMP 21535.

Notes: Phylogenetically, Apiognomonia pseudohystrix is 
related to the sexual morph of A. hystrix (CBS 911.79), but 
it formed a separated branch (Fig. 23). The asexual morph 
of A. hystrix is undetermined. Apiognomonia pseudohys-
trix is distinguished from other taxa of Apiognomonia by its 
1-sepate, fusiform conidia.

Aposphaeria Sacc., Michelia 2(6): 4 (1880)
Facesoffungi number: FoF 00756
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Melanommataceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: see Tibpromma et al. (2017). Asexual morph: Con-
idiomata black, stromatic, pycnidial, solitary to gregarious 
or confluent, immersed to semi-immersed to superficial, 
globose to subglobose, unilocular or multilocular, glabrous, 
ostiolate. Ostiole circular, centrally located. Conidiomatal 
wall composed of thick-walled, dark brown to hyaline cells 
of textura angularis. Conidiophores arising from the inner 
cavity of the conidiomata, hyaline, cylindrical, branched 
at the base, septate, smooth-walled. Conidiogenous cells 
hyaline, enteroblastic, phialidic, cylindrical, integrated or 
discrete, determinate, smooth-walled, with terminal or lat-
eral apertures. Conidia hyaline, cylindrical to ellipsoidal, 
unicellular, smooth, guttulate (Sutton 1980).

Type species:Aposphaeria pulviscula (Sacc.) Sacc., 
Michelia 2(6): 4 (1880)

Notes: Sutton (1980) and Tian et al. (2015) redescribed 
and illustrated the generic type of Aposphaeria. More than 
200 taxa are included in Aposphaeria, but most of them have 
not been re-studied (Sutton 1980). De Gruyter et al. (2013) 
showed that Aposphaeria was phylogenetically related to 
Melanommataceae, and Tian et al. (2015) accepted Apo-
sphaeria as a separate genus in this family. Hashimoto et al. 
(2017) re-circumscribed Melanommataceae and accepted 
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Fig. 24  Apiognomonia errabunda (MFLU 16-1148) a Herbarium 
specimen. b–c Appearance of orange to yellowish conidiomata 
on the host. d–e Vertical section of conidiomata. f, g, h Section of 
peridium. i–m Conidiophores, conidiogenous cells and develop-

ing conidia. n Germinating conidium. o–p Conidia. q–r Culture on 
MEA. Scale bars b–d = 500 µm, e = 100 µm, f = 20 µm, g–h = 50 µm, 
i–m = 10 µm, n = 20 µm, o–p = 5 mm, q–r = 20 mm
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Fig. 25  Apiognomonia pseudohystrix (MFLU 16-1333, holotype) 
a Herbarium specimen. b, c Appearance of brown conidiomata 
on the host. d–e Vertical section of conidiomata. f–h Section of 
peridium. i–m Conidiogenous cells and developing conidia (arrows 

show two annellides). n Conidia. o–p Culture on PDA. Scale bars 
b–c = 200  µm, d–e = 500  µm, f, h = 20  µm, g = 50  µm, i–l = 10  µm, 
m = 5 µm, n = 20 µm, o–p = 20 mm
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Melanomma Nitschke ex Fuckel sensu stricto in the fam-
ily; Aposphaeria and other genera accepted by Tian et al. 
(2015) however, were placed in Pleosporales incertae sedis. 
However, Wanasinghe et al. (2018) adopted a broad concept 

as did Tian et al. (2015) and included Aposphaeria in Mela-
nommataceae. A fresh collection (MFLU 16-2412) from 
Russia shares similar mophology and phylogeny with A. 
corallinolutea (Fig. 26), and is thus an additional collection. 

Fig. 26  Phylogenetic tree generated from a maximum likelihood 
analysis based on a concatenated alignment of LSU, tef1, rpb2 and 
SSU sequences data of Aposphaeria and related genera. The newly 
generated nucleotide sequences were compared against the GenBank 
database via blast search. Related sequences were obtained from 
Wanasinghe et al. (2018), Tian et al. (2015) and GenBank. Forty-one 
strains are included in the analyses, which comprise 3396 charac-
ters including gaps (LSU: 1–810, rpb2: 811–1463, tef1: 1464–2416, 
SSU: 2417–3396). Hysterium angustatum CBS 236.34 and CBS 
123334 were used as the outgroup taxa. The tree topology of the 
maximum likelihood analysis is similar to the Bayesian analysis. The 
best scoring RAxML tree with a final optimization likelihood value 

of − 14254.356813 is presented. The matrix had 782 distinct align-
ment patterns, with 28.01% of undetermined characters or gaps. Esti-
mated base frequencies were: as follows A = 0.250571, C = 0.240061, 
G = 0.275397, T = 0.233970; substitution rates AC = 1.127507, 
AG = 4.180424, AT = 0.956643, CG = 1.037671, CT = 9.714674, 
GT = 1.000000; gamma distribution shape parameter α = 0.136490. 
Maximum likelihood (MLBS) bootstrap support values higher than 
50%, and Bayesian posterior probabilities ≥ 0.95 (PP) are shown 
above or below the nodes. Hyphen (“–”) indicates a value lower than 
50% for MPBS and MLBS and a posterior probability lower than 
0.95 for BYY. The scale bar indicates 0.04 changes. Ex-type or ex-
epitype strains are in bold. The new isolates are highlighted
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We accept Aposphaeria as a member of Melanommataceae, 
at least until an eptype of A. pulviscula is designated. We 
provide a detailed description and plate for A. corallinolutea.

Distribution: Australia, France, Germany, India, Italy, 
Morocco, Netherlands, Norway, Pakistan, Portugal, Russia, 
Slovenia, Spain, South Africa, Sweden, Thailand, UK, USA 
(De Gruyter et al. 2013; Li et al. 2016, this study, https ://
www.gbif.org/).

Aposphaeria pulviscula (Sacc.) Sacc., Michelia 2(6): 4 
(1880)

FacesofFungi number: FoF 00757, Fig. 27
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 

(30–)54–100 μm diam., (56–)84–133 μm high, brown, pyc-
nidial, solitary to gregarious, semi-immersed to superficial, 
globose to subglobose, unilocular, glabrous, ostiolate. Osti-
ole circular, centrally located. Conidiomatal wall 9–13 μm 
wide, composed of thick-walled, dark brown to brown cells 
of textura angularis. Conidiophores 1–4 μm wide, arising 
from the inner cavity of the conidiomata, hyaline, cylindri-
cal, branched at the base, septate, smooth-walled. Conid-
iogenous cells hyaline, enteroblastic, phialidic, cylindrical, 
integrated or discrete, determinate, smooth-walled, with 
terminal or lateral apertures. Conidia 2.3–2.8 × 0.8–1.4 μm 
( ̄x = 2.5 × 1.2 μm, n = 10), hyaline, cylindrical to ellipsoidal, 
unicellular, smooth, guttulate (Tian et al. 2015).

Fig. 27  Aposphaeria pulvis-
cula (IMI 202557, isotype) a 
Herbarium specimen pack-
age. b, c Vertical sections of 
conidiomata. d, e Sections 
of peridium. f, g Conidiog-
enous cells and conidia. Scale 
bars b–c = 50 µm, d = 25 µm, 
e = 20 µm, f–g = 5 µm

https://www.gbif.org/
https://www.gbif.org/
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Material examined: Italy, Padova, on bare wood of Salix 
udensis (Salicaceae), January 1878, Saccardo (IMI 202557, 
isotype).

Aposphaeria corallinolutea Gruyter, Aveskamp & Verkley, 
in Gruyter et al., Stud. Mycol. 75: 28 (2012) [2013]

FacesofFungi number: FoF 01647, Fig. 28
Saprobic on dead twigs of Prunus padus (Rosaceae) or 

wood of Fraxinus excelsior (Oleaceae) or undetermined 

Fig. 28  Aposphaeria corallinolutea (MFLU 16–2412) a Herbarium 
specimen. b–c Apparence of black conidiomata on the host. d–e 
Vertical sections of conidiomata. f–g Section of peridium. h Con-

idiogenous cells and developing conidia. i Conidia. Scale bars d–
e = 100 µm, f–g = 20 µm, h = 5 µm, i = 10 µm
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host. Sexual morph: see Tibpromma et al. (2017). Asexual 
morph: Conidiomata 200–400 µm diam., 180–340 µm high, 
black, stromatic, pycnidial, solitary to gregarious or con-
fluent, subepidermal, initially immersed to semi-immersed, 
ultimately become erumpent, round and depressed in sur-
face view, globose to subglobose in section view, unilocular 
or multilocular, glabrous, ostiolate. Ostiole circular, short 
papillate, centrally located. Conidiomatal wall 20–40 µm 
wide, composed of thick-walled, dark brown to brown cells 
of textura angularis in the periphery, gradually merging 
with thick-walled, hyaline cells towards conidial hymenium. 
Conidiophores formed from the inner cavity of the conidi-
omata, hyaline, cylindrical, branched at the base, septate, 
smooth-walled. Conidiogenous cells 6–15 × 1–2.5 µm, hya-
line, enteroblastic, phialidic, cylindrical, integrated or dis-
crete, determinate, smooth-walled. Conidia 3–5 × 1–2 µm 
( ̄x = 3.7 × 1.4 µm; n = 30), hyaline, cylindrical to ellipsoidal, 
unicellular, smooth, with guttule at each end.

Material examined: Russia, on dead stem of undeter-
mined host, 27 May 2016, T.S. Bulgakov, DL 5 (MFLU 
16-2412).

Aquasubmersa K.D. Hyde & Huang Zhang, Cryptog. 
Mycol. 33(3): 340 (2012)

Facesoffungi number: FoF 07118
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Aquasubmersaceae
Saprobic on submerged wood in freshwater habit. Sexual 

morph: Ascomata dark brown to black, solitary to gregari-
ous, immersed to semi-immersed, subglobose, unilocular, 
glabrous, short papillate, ostiolate. Peridium composed of 
thick-walled, dark brown to pale brown cells of textura angu-
laris. Hamathecium comprising asci and pseudoparaphy-
ses. Pseudoparaphyses hyaline, subcylindrical, branched, 
septate. Asci 8-spored, bitunicate, cylindrical, pedicellate, 
rounded at apex, with an ocular chamber. Ascospores bise-
riate, hyaline, broadly fusiform with rounded ends, straight 
or slightly curved, with a median septum, constricted at 
septum, enclosed by a gelatinous sheath (adapted from Ari-
yawansa et al. 2015). Asexual morph: Conidiomata dark 
brown to black, pycnidial, subperidermal, solitary, semi-
immersed, subglobose to ellipsoidal, unilocular, glabrous, 
thick-walled, ostiolate. Conidiomatal wall composed of dark 
brown to pale brown, thick-walled cells of textura angula-
ris to textura prismatica. Conidiophores arising from inner 
layer cells of conidiomata, when present, subcylindrical to 
doliiform, unbranched, septate. Conidiogenous cells hyaline, 
holoblastic, subcylindrical to lageniform, determinate, dis-
crete or indiscrete, thick and smooth-walled. Conidia hya-
line, ellipsoidal, rounded at both ends, or sometimes with 
papillate bases, smooth, thick-walled, guttulate, with or 
without gelatinous sheath.

Type species: Aquasubmersa mircensis K.D. Hyde & 
Huang Zhang, Cryptog. Mycol. 33(3): 340 (2012)

Notes: Ariyawansa et al. (2015) added a second species 
A. japonica A. Hashim. & Kaz. Tanaka, which has both the 
sexual and asexual morph. They also showed that Aquasu-
bmersa is close to Lophiotrema (Lophiotremataceae) based 
on analysis of SSU, LSU and ITS sequence data, but it is 
distinguished by conidiomata form. Aquasubmersa was 
assigned to a new family Aquasubmersaceae (Pleosporales) 
based on SSU, ITS, LSU, tef1, rpb2 sequence data (Hashi-
moto et al. 2017).

Distribution: Japan, Thailand (Zhang et al. 2012a, b; Ari-
yawansa et al. 2015).

Aquasubmersa mircensis K.D. Hyde & Huang Zhang, 
Cryptog. Mycol. 33(3): 340 (2012)

Facesoffungi number: FoF 07119, Fig. 29
Saprobic on submerged wood in a freshwater stream. 

Sexual morph: undetermined. Asexual morph: Conidi-
omata 150–250 µm diam., 100–200 µm high, dark brown to 
black, pycnidial, subperidermal, solitary, semi-immersed, 
subglobose to ellipsoidal, thick-walled, unilocular, glabrous, 
ostiolate. Conidiomatal wall up to 20 µm thick, consisting of 
textura angularis with cells brown to hyaline, thick-walled. 
Conidiophores arising from inner layer cells of conidiomata, 
absent or occasionally present, subcylindrical to doliiform, 
unbranched, septate. Conidiogenous cells 10–15 × 4–7 µm, 
hyaline, holoblastic, subcylindrical to lageniform, determi-
nate, discrete or integrated, thick-walled, smooth. Conidia 
16–21 × 8–11 µm ( ̄x = 18 × 9 µm; n = 20), hyaline, ellipsoi-
dal, rounded at both ends, or sometimes with papillate base, 
smooth, thick-walled, guttulate.

Material examined: Thailand, Chiang Mai, Mushroom 
Research Centre, on submerged wood, 29 November 2010, 
Huang Zhang, m3 (MFLU 11–1001, holotype).

Aschersonia Mont., Annls Sci. Nat., Bot., sér. 3 10: 121 
(1848)
 = Underwoodina Kuntze, Revis. gen. pl. (Leipzig) 3(3): 538 
(1891)

Facesoffungi number: FoF 07396
Sordariomycetes, Hypocreomycetidae, Hypocreales, 

Clavicipitaceae
Saprobic or parasitic on scale insects and whiteflies. 

Sexual morph: see Chaverri et al. (2008). Asexual morph: 
Conidiomata reddish brown, formed from the body of an 
insect, stromatic, pycnidial, rounded or irregular in shape, 
multilocular, with immersed, globose, subglobose or obpy-
riform locules arranged peripherally in the same plane or 
irregularly in the inner stroma, glabrous, with or without 
ostiole. Conidiomatal wall composed of thick-walled, brown 
to hyaline cells. Paraphyses arising from the inner wall layer 
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of locules, hyaline, filiform, tapered towards apex. Conidi-
ophores reduced to conidiogeneous cells. Conidiogenous 
cells hyaline, enteroblastic, phialidic, cylindrical to subcy-
lindrical, determinate, smooth-walled. Conidia hyaline, fusi-
form, straight or slightly curved, thick- and smooth-walled, 
guttulate, often in brightly colored mass, extruded in copious 
slime.

Type species: Aschersonia tahitensis Mont., Annls Sci. 
Nat., Bot., sér. 3 10: 122 (1848)

Notes: Aschersonia, Moelleriella and Samuelsia are 
entomopathogenic fungi (Chaverri et al. 2008). They are 
similar in having stromatic, pycnidial, multilocular conidi-
omata, hyaline, filiform paraphyses and enteroblastic, phial-
idic conidiogenous cells. Aschersonia and Moelleriella have 
fusiform conidia, while Samuelsia has allantoid conidia 

Fig. 29  Aquasubmersa mircensis (MFLU 11–1101, holotype) a Her-
barium package and specimen. b Appearance of black conidiomata 
on the host. c Vertical section of conidioma. d Section of peridium. 

e–i Conidiogenous cells and developing conidia. j–o Conidia. Scale 
bars c = 100 µm, d–o = 10 µm
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(Chaverri et al. 2008; Tibpromma et al. 2017). Ascherso-
nia was separated from Moelleriella by its sexual morph. 
Ascospores of Moelleriella usually disarticulate at maturity 
inside the ascus, whereas the ascospores of Aschersonia do 
not disarticulate inside the ascus (Chaverri et al. 2008).

Aschersonia was initially recognized as plant parasites 
(Montagne 1848; Parkin 1906). However, it was reported 
as entomopathogenic by Webber (1897), and confirmed by 
Petch (1925). Accounts of the taxonomic history and phylog-
eny of Aschersonia were provided by Obornik et al. (1999), 
Sung et al. (2007a, b) and Hyde et al. (2020). Synonym 
of Aschersonia was provided by Kuntze (1891) as Under-
woodina. Hypocrella was considered as the sexual morph of 
Aschersonia and the preferred name (Rossman et al. 2016a, 
b). However, Hyde et al. (2020) preferred Aschersonia over 
Hypocrella as Aschersonia was the earlier name.

Distribution: Argentina, Australia, Brazil, Britain, Can-
ada, Columbia, China, Cuba, Dominican, Ecuador, Guy-
ana, India, Indonesia, Japan, Mauritius, Malaysia, Mexico, 
Netherlands, New Zealand, Papua New Guinea, Philippines, 
Poland, Puerto Rico, Senegal, Sir Lank, Sudan, Thailand, 
USA, Venezuela, Vietnam (Montagne 1848; Hooker 1855; 
Berkeley and Curtis 1869; Patouillard 1891; Saccardo 1892; 
1893, Patouillard and Hariot 1900; Hennings 1902, 1904; 
Koorders 1907; Spegazzini 1911; Saccardo 1913; Sydow 
and Sydow 1917, 1914; Petch 1921; Kobayashi 1973; 
Obornik et al. 1999; Mongkolsamrit et al. 2009; Qiu et al. 
2011; Tibpromma et al. 2017).

Aschersonia calendulina Hywel-Jones & Mongkols., 
Mycol. Res. 113(6–7): 687 (2009)

Facesoffungi number: FoF 2805, Fig. 30
Parasitic on unidentified insect. Sexual morph: 

undetermined.  Asexual  morph:  Conidiomata 
1400–2200 × 450–550 µm, reddish brown, with a slimy yel-
lowish mass on the surface of conidiomata, hypophyllous, 
stromatic, pycnidial, solitary, rounded in outline, roughened, 
flattened, multilocular, with immersed, globose or subglo-
bose to obpyriform locules, 250–550 µm diam., 500–650 µm 
high, thick-walled, glabrous, ostiolate. Ostiole well-devel-
oped, subcylindrical, single to each locule, centrally located, 
Conidiomatal wall 100–200 µm wide, composed of thick-
walled, brown cells of textura oblita to textura epidermoidea 
in the outer layers, becoming hyaline cells towards conidial 
hymenium. Paraphyses 160–300 × 1–2 µm, hyaline, arising 
from the inner wall layer of locules, hyaline, filiform, tapered 
towards apex. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells 8–15 × 1–2 µm, hyaline, entero-
blastic, phialidic, cylindrical to subcylindrical, determinate, 
smooth. Conidia 11–13 × 2–3 µm ( ̄x = 12 × 2.5 µm, n = 50), 
hyaline, fusiform, unicellular, usually straight, thick- and 
smooth walled, guttulate.

Material examined: Thailand, Chiang Rai, on unidentified 
insect on living leaves of bamboo, Jing-Zu Sun, 10 February 
2015, MRC15021007 (MFLU 16-2918).

Ascocalyx Naumov, Bolêz. Rast. 14: 138 (1926)
 = Bothrodiscus Shear, Bull. Torrey bot. Club 34(6): 312 
(1907)

Facesoffungi number: FoF 07120, Fig. 31
Leotiomycetes ,  Leotiomycet idae ,  Helot iales , 

Godroniaceae
Saprobic or parasitic on the host plant. Sexual morph: 

see Groves (1936). Asexual morph: Conidiomata dark 
brownish to black or olivaceous black and fleshy-leathery 
when moist, sometimes arising on the same stroma as the 
apothecia, stromatic, pycnidial, solitary to gregarious, super-
ficial, initially globose to subglobose, then opening circu-
larly and becoming cupulate, broadly stipitate, multilocular, 
glabrous, with numerous locules at one level concealed by 
incurved margin. Ostiole absent, dehiscence by irregular 
splits of each locule wall. Conidiomatal wall composed of 
thick-walled, pale brown cells of textura porrecta to textura 
epidermoidea at the base, gradually merging with thick-
walled, brownish cells of predominantly textura angularis 
above, becoming darker at the periphery. Conidiophores 
reduced to conidiogenous cells. Conidiogenous cells arising 
from inner layer cells of locular wall, hyaline, holoblastic, 
sympodial, cylindrical, indeterminate, smooth-walled, with 
1–3 flattened, unthickened scars towards the apices. Conidia 
hyaline, lunate to falcate or cylindrical, with obtuse apex and 
truncate base, septate, smooth-walled (adapted from Groves 
1936, 1968; Nag Raj 1977a, b; Sutton 1980).

Type species: Ascocalyx abietis Naumov, Morbi Plant. 
Script. Sect. Phytopath. Hort. Bot. Prince. USSR 14: 138 
(1925) [1926]

 = Bothrodiscus pinicola Shear, Bull. Torrey bot. Club 
34(6): 313 (1907)

Notes: In the original description, the host of Bothrodis-
cus pinicola was said to be Pinus virginiana, but it was later 
proved to be Abies balsamea (Pinaceae) (Groves 1936). A 
detailed list of synonyms of the type species was provided 
by Groves (Groves 1968). The sexual morph of B. pinicola 
was linked to Ascocalyx abietis Naumov (type of Ascoca-
lyx) on the basis of culture studies (Groves 1936). Groves 
(1968) provided more evidence on this connection, with two 
additional taxa of Ascocalyx associated with Bothrodiscus 
asexual morph. Johnston et al. (2014) and Wijayawardene 
et al. (2017b) reduced Bothrodiscus to a synonym of Asco-
calyx, as the later sexual morph name was widely used. In 
the present study, we re-describe and re-illustrate the asexual 
morph of Ascocalyx. It is necessary to incorporate molecular 
studies to evaluate sexual and asexual morph connections 
of this genus.
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Distribution: Canada, Finland, Japan, Pakistan, Spain, 
Sweden, Switzerland, Thailand, USA (Groves 1936; Sutton 
1980, https ://www.gbif.org/).

Ascochyta Lib., Pl. crypt. Arduenna, fasc. 1(Praef.): 8 
(1830)

 = Didymochaeta Sacc. & Ellis, Bull. Torrey bot. Club 25: 
510 (1898)

Facesoffungi number: FoF 07121
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Didymellaceae
Saprobic or parasitic on the host plant. Sexual morph: see 

Chilvers et al. (2009). Asexual morph: Conidiomata dark 

Fig. 30  Aschersonia calendulina (MFLU 16-2918, asexual morph) 
a Herbarium specimens. b, c Appearance of reddish brown conidi-
omata. d–f Vertical sections of conidiomata. g, h Vertical sections 

of peridium. i Paraphyses. j, k Conidiogenous cells and developing 
conidia. l Conidia. Scale bars: b–d = 500 µm, e = 200 µm, f = 100 µm, 
g–i = 50 µm, j–k = 5 µm, l = 10 µm

https://www.gbif.org/


347Fungal Diversity (2020) 100:279–801 

1 3

brown to black, pycnidial, solitary to gregarious or confluent, 
immersed to semi-immersed, globose or subglobose, uni-
locular, glabrous, papillate, ostiolate. Ostiole single, circular, 
papillate or non-papillate, centrally located. Conidiomatal 
wall composed of thick-walled, dark brown to paler cells of 
textura angularis. Conidiophores arising all around the cavity 
of the conidiomata, reduced to conidiogenous cells. Conidiog-
enous cells hyaline, enteroblastic, annellidic or phialidic, sub-
cylindrical to lageniform or ampuliform to dolliform, determi-
nate, smooth-walled. Conidia hyaline, oblong to cylindrical, 
straight or slightly curved, 0–2-septate, slightly constricted at 
the septa, smooth-walled, guttulate (Chen et al. 2015).

Type species: Ascochyta pisi Lib., Pl. crypt. Arduenna, 
fasc. 1(nos 1–100): no. 59 (1830)

Notes: Most species of Ascochyta have been shown to 
highly host specific on Campanulaceae, Chenopodiaceae, 
Leguminosae, Poaceae, Solanaceae and Umbelliferae (Chen 
et al. 2015, 2017). Ascochyta has pycnidial conidiomata 
producing hyaline or sometimes pale brown, ovoid, oblong, 

subcylindrical or ellipsoidal, mostly two-celled conidia (Boer-
ema and Bollen 1975; Boerema et al. 2004). This genus is 
often confused with Phoma, as both genera are similar in 
morphology, physiology, pathogenicity and nucleotide 
sequences (Boerema and Bollen 1975; Mendes-Pereira et al. 
1999; Davidson et al. 2009; De Gruyter et al. 2009, 2010; 
Aveskamp et al. 2010). Chen et al. (2015) clarified the generic 
circumscriptions of Ascochyta and Phoma, and emended the 
generic concept for both genera based on multigene sequence 
data of ITS, LSU, rpb2 and tub2 and morphology charac-
ters. Since then, three additional species were described, A. 
boeremae L.W. Hou et al., A. italica Tibpromma et al. and A. 
rosae Tibpromma et al. (Chen et al. 2017; Tibpromma et al. 
2017). However, A. rosae Tibpromma et al. with both sexual 
and asexual morph is identical to A. herbicola in morphology 
and phylogeny, and is synonymized under the latter in the 
present study. We describe a new taxon A. neopisi on Colutea 
arborescens (Fabaceae) from Italy.

Distribution: worldwide.

Fig. 31  Ascocalyx abietis 
(asexual morph, redrawn from 
1977a, b) a Vertical section of 
conidioma. b Enlarged view of 
locule. c Conidia. d Conidi-
ophores, conidiogenous cells 
and developing conidia
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Ascochyta herbicola (Wehm.) Qian Chen & L. Cai, Stud. 
Mycol. 82: 187 (2015)
 = Ascochyta rosae Tibpromma, Camporesi & K.D. Hyde, in 
Tibpromma et al., Fungal Diversity 83: 74 (2017)

Facesoffungi number: FoF 07122, Fig. 33
Saprobic on the host plant in terrestrial habit. Sexual 

morph: see Tibpromma et al. (2017). Asexual morph: 

Conidiomata 190–240 µm diam., 110–230 µm high, brown, 
pycnidial, scattered, rarely gregarious, semi-immersed to 
superficial, globose to subglobose, unilocular, thick-walled, 
glabrous. Ostiole absent, dehiscing by an irregular rup-
ture in the apical wall. Conidiomatal wall 20–50 µm wide, 
composed of relatively thick-walled, dark brown to brown 
cells of textura angularis in the basal part from exterior to 

Fig. 32  Phylogenetic tree generated from a maximum parsimony anal-
ysis based on a concatenated alignment of ITS, LSU, rpb2 and tub2 
sequences data representing Ascochyta. The newly generated nucleo-
tide sequences were compared against the GenBank database by blast 
search. Related sequences were obtained from Chen et al. (2015), Tib-
promma et al. (2017) and GenBank. Thirty-three strains are included 
in the analyses, which comprise 2273 characters including gaps (ITS: 
1–489, LSU: 490–1344, rpb2: 1345–1940, tub2: 1941–2273). Phoma 
herbarum CBS 134.96 and P. herbarum CBS 274.37 are used as the 
outgroup taxa. The tree topology of the maximum likelihood analy-
sis is similar to either the maximum parsimony or the Bayesian analy-
sis. The best scoring RAxML tree with a final optimization likelihood 
value of − 5657.513625 is presented. The matrix had 270 distinct 
alignment patterns, with 16.63% of undetermined characters or gaps. 
Estimated base frequencies were: A = 0.242420, C = 0.238519, 

G = 0.274514, T = 0.244547; substitution rates AC = 0.891880, 
AG = 4.215502, AT = 1.884133, CG = 0.651574, CT = 11.712755, 
GT = 1.000000; gamma distribution shape parameter α = 0.020000. 
The maximum parsimonious dataset consisted of constant 1979, 216 
parsimony-informative and 78 parsimony-uninformative characters. 
The parsimony analysis of the data matrix resulted in the maximum 
of two equally most parsimonious trees with a length of 439 steps 
(CI = 0.749, RI = 0.864, RC = 0.647, HI = 0.251) in the first tree. Maxi-
mum parsimony (MPBS) and maximum likelihood (MLBS) bootstrap 
support values higher than 50%, and Bayesian posterior probabilities 
≥ 0.95 (PP) are shown above or below the nodes, respectively. Hyphen 
(“–”) indicates a value lower than 50% for MPBS and MLBS and a 
posterior probability lower than 0.95 for BYY. The scale bar indicates 
20.0 changes. Ex-type and reference strains are in bold. New isolates 
are shown in bold and highlighted with colour
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conidial hymenium, becoming thinner in the upper part. 
Conidiophores mostly reduced to conidiogenous cells, occa-
sionally present, short, cylindrical, septate and branched at 
base, formed from inner layers of peridium. Conidiogenous 
cells 6–13 × 2–4  µm, hyaline, enteroblastic, annellidic, 
lageniform, attenuated towards apex, discrete or integrated, 
indeterminate, smooth-walled. Conidia 4–7 × 1.5–2.6 µm 
( ̄x = 5 × 2 µm; n = 50), hyaline, cylindrical to subcylindrical, 
rounded at both ends, straight or slightly curved, unicellular, 
thick- and smooth-walled.

Material examined: Russia, 20th anniversary of Red 
Army microdistrict, on dead stems of Potentilla sp. 
(Rosaceae), 21 May 2015, T.S. Bulgakov, T422 (MFLU 
15-2126).

Notes: A new specimen (MFLU 15-2126) collected on 
Potentilla sp. in Russia nested between A. rosae (MFLUCC 
15-0063) and A. herbicola (CBS 629.97) (Fig. 32). The 
sequence (LSU, ITS and rpb2) of the new collection are 

compared with A. rosae and A. herbicola, and the results 
showed only three loci (including two gaps) difference 
between the new collection and A. rosae in rpb2 except at 
the beginning and end, and also three loci difference between 
new collection and A. herbicola. In addition, our collection 
has similar conidia with A. herbicola (5–7(–8.5) × 2–3 µm, 
av. 6.2 × 2.3 µm (Degruyter et al. 1993). Thus, we treat these 
three collection as conspecific, and synonymize A. rosae 
under A. herbicola.

Ascochyta medicaginicola Qian Chen & L. Cai, Stud. 
Mycol. 82: 187 (2015)
 = Phoma medicaginis Malbr. & Roum., in Roumeguère, 
Fungi Selecti Galliaei Exs. 37: no. 3675 (1886)
 = Ascochyta medicaginicola var. macrospora Qian Chen & 
L. Cai, Stud. Mycol. 82: 187 (2015)
 = Ascochyta medicaginicola var. medicaginicola Qian Chen 
& L. Cai, Stud. Mycol. 82: 187 (2015)

Fig. 33  Ascochyta herbicola (MFLU 15-2126) a Herbarium package 
and specimen. b–c Appearance of black conidiomata on the host. d 
Vertical section of conidioma. e Section of peridium. f–i Conidiog-

enous cells and developing conidia. j Conidia. Scale bars d = 100 µm, 
e = 20 µm, f–j = 5 µm
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Facesoffungi number: FoF 00423; Fig. 34
Saprobic, endophytic or pathogenic on the host plant 

in terrestrial habitat (Ellwood et al. 2006; Aveskamp et al. 
2008, 2010; Rivera-Orduña et al. 2011). Sexual morph: see 
Tibpromma et al. (2017). Asexual morph: Conidiomata 
150–250 µm diam., 100–150 µm high, dark brown, pycnidial, 
solitary to gregarious, immersed to semi-immersed, globose, 
unilocular, thick-walled, ostiolate. Ostiole circular, papil-
late, centrally located. Conidiomatal wall 15–30 µm wide, 

composed of thick-walled, dark brown to hyaline cells of 
textura angularis. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells 4–7 × 5–8 µm, hyaline, entero-
blastic, phialidic, doliiform, determinate, smooth-walled. 
Conidia 10–20 × 3.5–5.5 µm ( ̄x = 15.5 × 5, n = 20), ellipsoidal 
to ovoid,hyaline, straight or slightly curved, 0–2-septate, con-
stricted at septa, obtuse at both ends, smooth-walled, guttulate.

Material examined: Italy, Province of Ravenna, Zattaglia, 
on dead twig of Scabiosa sp. (Caprifoliaceae), 30 December 

Fig. 34  Ascochyta medicaginicola (MFLU 14–0812) a Herbarium 
specimen. b, c Appearance of black conidiomata on the host surface. 
d Vertical section of conidioma. e, g Section of peridium. f Ostiole. 

h–k Conidiogenous cells and developing conidia. l–o Conidia. Scale 
bars: b = 500 µm, c = 100 µm, d = 50 µm, e–g = 25 µm, h–o = 5 µm
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2012, E. Camporesi, IT988 (MFLU 14-0812), living culture, 
MFLUCC 13-0485, (KUN, HKAS 83971).

Notes: Phoma medicaginis was synonymized under A. 
medicaginicola var. macrospora by Chen et al. (2015), but 
this variety together with A. medicaginicola var. medicag-
inicola are listed as synonyms of Ascochyta medicaginicola 

in Index Fungorum (2018). We provide a detailed descrip-
tion and photo plate for A. medicaginicola.

Ascochyta neopisi W.J. Li, Camporesi & K.D. Hyde, sp. 
nov.

Index Fungorum number: IF557137, Facesoffungi num-
ber: FoF 07123, Fig. 35

Fig. 35  Ascochyta neopisi (MFLU 16-0291, holotype) a Herbar-
ium package and specimen. b–c Appearance of brown conidiomata 
on the host. d Vertical section of conidiomata. e–f Section of perid-
ium. g–j Conidiogenous cells and developing conidia. k Germinated 

conidium. l–m Conidia. n, o Culture on PDA. Scale bars b = 100 µm, 
c = 200 µm, d = 50 µm, e = 20 µm, f = 10 µm, g–j, l–m = 5 µm, k = 20 
mm,n–o = 10 mm
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Etymology: Referring to its morphology similar to A. pisi, 
but phylogeny is distinct

Saprobic on dead stems of Colutea arborescens 
(Fabaceae). Sexual morph: undetermined. Asexual 
morph: Conidiomata 80–120 µm diam., 80–100 µm high, 
brown to black, pycnidial, solitary to gregarious or conflu-
ent, immersed, globose, unilocular, thick-walled, glabrous, 
with a dark brown papillate ostiole. Ostiole short, single, cir-
cular to oval, centrally located. Conidiomatal wall 10–20 µm 
wide, composed of thick-walled, brown cells, gradually 
merging with hyaline cells of textura angularis. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous 
cells 5–13 µm × 5–8.5 µm, hyaline, enteroblastic, phialidic, 
determinate, doliiform to ampulliform, smooth-walled, 
arising from the inner cavity of the conidiomata. Conidia 
10–15 × 4–6.5 µm ( ̄x = 12 × 5 µm; n = 30), hyaline, ellipsoi-
dal to ovoid, obtuse at both ends, straight or slightly curved, 
1-septate, constricted at the septum, smooth, guttulate.

Culture characters: Colonies on PDA, reaching 15–20 
mm diam. after 7 days at 25–30 °C, with white, flattened, 
dense, filamentous, aerial, fluffy hyphae on the surface, mar-
gin crenate, circular; reverse brown to yellowish in the mid-
dle zone, paler toward margins.

Material examined: Italy, Ravenna, Zattaglia, on dead 
stem of Colutea arborescens (Fabaceae), 30 January 2016, 
Erio Camporesi, IT2780 (MFLU 16-0291, holotype), living 
culture MFLUCC 16-1303, (KUM, HKAS 97465, isotype).

Notes: Ascochyta neopisi is similar to A. pisi in having 
pycnidial conidiomata and 1-septate conidia, but is distin-
guished by its conidiogenous cells. Ascochyta neopisi has 
phialidic conidiogenous cells, while A. pisi has annellidic 
conidiogenous cells. Phylogenetic analyses based on LSU, 
ITS, rpb2 and tub2 sequence data showed that A. neopisi 
formed a separate branch basal to A. fabae, A. pisi, A. syrin-
gae and A. viciae (Fig. 32).

Ascochytopsis Henn., Bot. Jb. 38: 117 (1905)
Facesoffungi number: FoF 07124, Fig. 36
Ascomycota, genera incertae sedis
Parasitic on the host plant in terrestrial habitat, such 

as Dolichos kilimandscharicus and Phaseolus lunatus 
(Fabaceae), or isolated from soil. Sexual morph: undeter-
mined. Asexual morph: Conidiomata dark brown to black, 
pycnidial, initially closed, then becoming erumpent, cupu-
late, solitary, superficial, sessile or short-stipitate, globose, 
unilocular, glabrous. Ostiole absent, dehiscence by irregular 

Fig. 36  Ascochytopsis vignae 
(redrawn from Sutton 1980) a 
Conidia. b Vertical section of 
conidioma. c Conidiophores, 
conidiogenous cells and devel-
oping conidia
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split in the apical wall. Conidiomatal wall composed of an 
out layer of textura globosa with thick-walled, dark brown to 
pale brown cells, and inner layers of textura angularis with 
thick-walled, subhyaline cells. Conidiophores arising from 
the innermost layer of conidiomata, reduced to conidiog-
enous cells or when present, hyaline, irregular or dolliform, 
branched at base, septate, smooth-walled. Conidiogenous 
cells hyaline, phialidic, subcylindrical, integrated, determi-
nate, smooth-walled. Conidia hyaline, fusiform to falcate, 
apex obtuse, base acute, straight or curved, aseptate, smooth-
walled (Sutton 1980).

Type species: Ascochytopsis vignae Henn., Bot. Jb. 38: 
117 (1905)

Notes: Anaphysmene, Ascochytopsis and Pseudosepto-
ria have hyaline, fusiform to falcate conidia. Anaphysmene 
has acervular conidiomata with 0–1-septate conidia, which 
differs from the pycnidial conidiomata with unicellular 
conidia in Ascochytopsis and Pseudoseptoria (Sutton 1980). 
Ascochytopsis was separated from Pseudoseptoria by its 
phialidic conidiogenous cells. Five species are included 
in Ascochytopsis (Wijayawardene et al. 2017). There is no 
molecular data available for this genus.

Distribution: Japan, Zimbabwe (Sutton 1980).

Ascodichaena Butin, Trans. Br. Mycol. Soc. 69(2): 249 
(1977)

 = Polymorphum Chevall., J. Phys. Chim. Hist. nat. Arts 94: 
32 (1822)

Facesoffungi number: FoF 05926, Fig. 37
Leotiomycetes, Leotiomycetidae, Medeolariales, 

Ascodichaenaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: see Butin (1977) and Hawksworth (1983). Asexual 
morph: Conidiomata dark brown to black, pycnidial, gre-
garious, initially immersed, ultimately become erumpent, 
hysteriform to irregularly disciform, unilocular, glabrous, 
ostiolate. Ostiole slit-like, opening by a simple, divided 
or stellate fissure. Conidiomatal wall composed of thick-
walled, brown to hyaline cells of textura prismatica at the 
basal part, becoming thick-walled, dark brown to hyaline 
cells of textura angularis at lateral upper part. Conidi-
ophores arising from the innermost layers of conidiomata, 
hyaline, cylindrical, branched near the base, 1–5 septate, 
becoming swollen towards apex, smooth-walled. Conidiog-
enous cells hyaline, holoblastic, cylindrical, determinate, 
smooth-walled. Conidia hyaline, globose to ovoid, unicel-
lular, smooth-walled, guttulate, becoming delimited from the 
conidiogenous cells either by the formation of a thin septum 
or breaking off with the conidiogenous cell still attached 
and appearing pedicellate (Hawksworth and Punithalingam 
1973; Butin 1977).

Type species: Ascodichaena rugosa Butin, Trans. Br. 
Mycol. Soc. 69(2): 249 (1977)

Fig. 37  Ascodichaena rugosa (asexual morph, redrawn from Morgan-Jones 1974) a Vertical section of conidioma. b Conidiophores, conidiog-
enous cells, developing conidia and conidia
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 = Polymorphum fagineum (Pers.) Chevall., J. Phys. Chim. 
Hist. nat. Arts 94: 33 (1822)
 = Polymorphum quercinum (Pers.) Chevall., J. Phys. Chim. 
Hist. nat. Arts 94: 33 (1822)
 = Polymorphum rugosum (L.) D. Hawksw. & Punith., Trans. 
Br. Mycol. Soc. 60(3): 503 (1973)

Notes: Polymorphum is characterized by hysteriform to 
irregularly disciform conidiomata and globose to ovoid, 
aseptate conidia. Polymorphum was introduced to accom-
modate two species, P. fagineum and P. quercinum, but nei-
ther was selected as type species. Hawksworth and Punith-
alingam (1973) discussed the synonym of Polymorphum, 
and lectotypified P. rugosum as a generic type. Hawks-
worth (1983) revised the nomenclature of Polymorphum 
and Ascodichaena, and connected the former to the latter 

sexual morph. He also applied P. quercinum as a generic 
type of Polymorphum. However, Polymorphum quercinum 
is a synonym of P. rugosum (Johnston et al. 2014). Based 
on “one fungus, one name” principle, Johnston et al. (2014) 
synonymized Polymorphum under Ascodichaena. No molec-
ular data is available for Ascodichaena.

Distribution: Canada, France, Germany, Mexico, Paki-
stan, UK (Sutton 1980).

Asteroconium Syd. & P. Syd., Ann Mycol. 1(1): 36 (1903)
Facesoffungi number: FoF 07125, Fig. 38
Ascomycota, genera incertae sedis
Parasitic on the host plant. Sexual morph: undeter-

mined. Asexual morph: Conidiomata acervular, subepider-
mal, solitary or confluent. Ostiole absent. Conidiomatal wall 

Fig. 38  Asteroconium saccardoi (redrawn from Sutton 1980; Chen et al. 1991) a Conidia. b Vertical section of conidioma. c Conidiogenous 
cells and developing conidia
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composed of thick-walled, pale brown to hyaline cells of 
textura angularis. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells hyaline, holoblastic, monoblastic 
or sympodial, cylindrical, integrated, indeterminate, flexu-
ous, smooth-walled. Conidia hyaline, rounded or tapered, 
with short projections, truncated or uneven at the base, 
tapered and obtuse at the apex, very thick-walled with much 
reduced lumina, smooth-walled (Sutton 1980).

Type species: Asteroconium saccardoi Syd. & P. Syd., 
Ann Mycol. 1(1): 36 (1903)

Notes: Asteroconium is similar to Tribolospora, and the 
differences between these two genera see notes of Tribo-
lospora. Sutton (1980) recognized two taxa, Asteroconium 
nothopegiae T.S. Ramakr. et  al. on Nothopegia dalzel-
lii (Anacardiaceae) in India and A. saccardoi on leaves 
of Litsea glaucescens (Lauraceae) in Mexico. Chen et al. 
(1991) reported that A. saccardoi was associated with white 
vein disease on Cinnamomum glanduliferum (Lauraceae) in 
China. The sexual morph of Asteroconium is undetermined, 
and no molecular data is available.

Distribution: China, India, Japan, Mexico (Sutton 1980; 
Chen et al. 1991, https ://www.gbif.org/).

Asteromella Pass. & Thüm., in Thümen, Mycoth. Univ., 
cent. 17: no. 1689 (1880)

Facesoffungi number: FoF 06214, Fig. 39
Dothideomycetes, genera incertae sedis
Saprobic orparasitic on the host plant. Sexual morph: 

undetermined. Asexual morph: Conidiomata dark brown, 
pycnidial, solitary to gregarious, immersed, globose, 
unilocular. Ostiole circular, papillate, centrally located. 

Conidiomatal wall composed of thick-walled, brown to 
paler cells of textura angularis. Conidiophores arising from 
the innermost layer of conidiomata, hyaline, cylindrical, 
branched at base, septate, smooth-walled. Conidiogenous 
cells hyaline, enteroblastic, phialidic, lageniform to sub-
cylindrical, integrated or discrete, indeterminate, smooth-
walled, with periclinal thickenings at collarette zone. 
Conidia hyaline, cylindrical to oval, unicellular, smooth-
walled (Sutton 1980; Vanev and van der Aa 1998).

Type species: Asteromella ovata Thüm., Mycoth. Univ., 
cent. 17: no. 1689 (1880)

Notes: Asteromella species are generally regarded as the 
microconidial or spermogonial states of Mycosphaerella 
species (Vanev and Van Der Aa 1998; Crous 2009), but 
this connection has not been confirmed by molecular data. 
Ruszkiewicz-Michalska (2016) monographed Asteromella in 
Poland and detailed the history and generic concept of the 
genus. Asteromella is currently placed in Dothideomycetes 
genera incertae sedis (Wijayawardene et al. 2017b). More 
than 200 taxa of Asteromella are listed in Index Fungorum 
(2019) and MycoBank (2019), but many of them are ille-
gitimate or invalid. Further studies with a larger number 
of collections and molecular data are needed to clarify the 
generic concept of Asteromella.

Distribution: Argentina, Austria, Australia, Belgium, 
Brazil, China (Taiwan), Costa Rica, Croatia, Czech Repub-
lic, Dominican Republic, Ecuador, Finland, France, Gabon, 
Germany, Greece, Hungary, India, Iran, Italy, Latvia, Malta, 
Netherlands, Philippines, Poland, Portugal, Russia, Ser-
bia, Spain, Sweden, Switzerland, Tanzania, Turkey, UK, 

Fig. 39  Asteromella ovata 
(redrawn from Sutton 1980) a 
Vertical section of conidioma. b 
Conidia. c Conidiophores, con-
idiogenous cells and developing 
conidia

https://www.gbif.org/
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Ukraine, USA, Venezuela (Sutton 1980; Vanev and Van der 
Aa 1998; Ruszkiewicz-Michalska 2016).

Asteromidium Speg., Anal. Soc. cient. argent. 26(1): 66 
(1888)

Facesoffungi number: FoF 07126, Fig. 40
Ascomycota, genera incertae sedis
Parasitic on living leaves of Sapindaceae. Sexual morph: 

undetermined. Asexual morph: Conidiomata dark brown, 
acervular, solitary to gregarious, pulvinate to doliiform, 
immersed, globose, unilocular, glabrous. Ostiole absent. 
Conidiomatal wall composed of thick-walled, pale brown 
to hyaline cells of textura angularis. Conidiophores reduced 
to conidiogenous cells. Conidiogenous cells hyaline, holo-
blastic, cylindrical, discrete, indeterminate, smooth-walled, 
with 1–2 sympodial proliferations, scars unthickened, flat. 
Conidia hyaline, fusiform to cylindrical with obtuse apex 
and truncate base, 3-septate, smooth-walled (Sutton 1980; 
Quaedvlieg et al. 2013).

Type species: Asteromidium imperspicuum Speg., Anal. 
Soc. cient. argent. 26(1): 66 (1888)

Notes: Asteromidium shares similar morphology of con-
idiogenous cells with Diplosporonema, Phloeosporella, 
Stictosepta and Septocyta, and the differences among these 
genera see notes of Phloeosporella. Sutton (1980) provided 

a detail description and illustration for Asteromidium. There 
is no molecular data available.

Distribution: Brazil, Paraguay, Sweden (Sutton 1980, 
https ://www.gbif.org/).

Aurantiosacculus Dyko & B. Sutton, in Dyko, Sutton & 
Roquebert, Mycologia 71(5): 922 (1979)

Facesoffungi number: FoF 04125, Fig. 41
Sordariomycetes, Sordariomycetidae, Diaporthales, 

Cryphonectriaceae
Saprobic or parasitic on the host plant in terrestrial habitat. 

Sexual morph: see Jiang et al. (2019). Asexual morph: Con-
idiomata bright orange to black, stromatic, pycnidial, solitary 
to gregarious, intraepidermal, immersed to erumpent, globose 
and flattened in outline, broadly conical to crateriform in sec-
tion view, unilocular, glabrous, gelatinous. Ostiole absent, 
dehiscence by breakdown of the apical wall. Conidiomatal 
wall composed of thin-walled, hyaline to pale brown cells of 
textura angularis in the basal wall, becoming thick-walled, 
gelatinized cells of textura oblita in the upper wall. Conidi-
ophores arising from the inner wall layer of conidiomata, 
hyaline, cylindrical to subcylindrical, branched, septate, 
smooth-walled, invested in mucus. Conidiogenous cells hya-
line, enteroblastic, lageniform to subcylindrical, integrated, 
indeterminate, smooth-walled, with percurrent proliferation 

Fig. 40  Asteromidium imper-
spicuum (redrawn from Sutton 
1980) a Conidia. b Vertical 
section of conidioma. c Conid-
iogenous cells and developing 
conidia

https://www.gbif.org/
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Fig. 41  Aurantiosacculus eucalypti (redrawn from Nag Raj and DiCosmo 1980) a Vertical section of conidioma. b Conidiophores, conidiog-
enous cells and developing conidia

several times or with minute periclinal thickening and col-
larette at the apex. Conidia hyaline, scolecosporous, sigmoid 
to falcate, tapered at the apex, slightly swollen and bearing 
a thick truncate scar at the base, unicellular, smooth-walled 
(Dyko et al. 1979; Nag Raj and DiCosmo 1980)

Type species: Aurantiosacculus eucalypti (Cooke & 
Massee) Dyko & B. Sutton, in Dyko, Sutton & Roquebert, 
Mycologia 71(5): 922 (1979)

Notes: Aurantiosacculus was proposed by Dyko et al. 
(1979) to accommodate a species separated from Protostegia 
as A. eucalypti, a fungus collected from leaves of Eucalyptus 
incrassata (Myrtaceae) in Australia. The genus is charac-
terized by bright orange conidiomata and scolecosporous 
conidia with swollen bases. The conidiogenous cells of 
Aurantiosacculus eucalypti were described as phialides with 
several percurrently proliferating towards apex by Dyko et al. 
(1979) and Nag Raj and DiCosmo (1980). Three additional 
taxa, A. acutatus Crous & Summerell on E. viminalis and A. 
eucalyptorum Crous & C. Mohammed on E. globulus, and 
A. castaneae C.M. Tian & N. Jiang on Castanea mollissima 
are included (Crous et al. 2012a; Jiang et al. 2019). Auran-
tiosacculus was placed in Cryphonectriaceae based on the 
sequence of LSU and ITS (Crous et al. 2012a). More collec-
tions of Aurantiosacculus are needed, and an epitype of the 
generic type is also needed to confirm its placement.

Distribution: Australia, China, Tasmania (Crous et al. 
2012a; Jiang et al. 2019).

Blennoria Moug. & Fr., in Fries, Syst. orb. veg. 1: 366 (1825)

Facesoffungi number: FoF 07127, Fig. 42
Ascomycota, genera incertae sedis
Saprobic or parasitic on the host plant. Sexual morph: 

undetermined. Asexual morph: Conidiomata dark brown, 
pycnidial, amphigenous, scattered to gregarious or confluent, 
semi-immersed, oval, circular to irregular, multilocular, divided 
into several locules with vertical columns of tissue, glabrous. 
Ostiole papillate. Conidiomatal wall composed of thick-walled, 
brown to hyaline cells of textura angularis to textura porrecta. 
Conidiophores arising from the inner cells of the locular walls, 
hyaline, cylindrical, branched, septate, smooth-walled. Conid-
iogenous cells hyaline, enteroblastic, phialidic, cylindrical, inte-
grated or discrete, determinate, smooth-walled, with a minute 
apical channel. Conidia hyaline, cylindrical, with obtuse apex 
and abruptly tapered base, unicellular, smooth-walled (Morgan-
Jones et al. 1972b; Sutton 1972b, 1980)

Type species: Blennoria buxi Fr., Syst. orb. veg. 1: 366 (1825)
Notes: Blennoria was regarded as a synonym of Ceuthos-

pora Grev. (Petrak 1929; Von Arx 1970). Sutton (1972b) 
and Morgan-Jones et  al. (1972b) demonstrated that the 
genera could be distinguished by the form of conidiomata 
and conidia. Blennoria has eustromatic conidiomata and 
cylindrical conidia without apical appendage, whereas 
Ceuthospora has pseudostromatic conidiomata and cylin-
drical conidia bearing a minute, fan-shaped, mucilaginous 
apical appendage. Kirk et al. (2013) accepted Blennoria as 
a legitimate name, and we follow this concept. Fresh collec-
tions are needed and subjected to DNA sequence analyses to 
determine its placement.
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Distribution: France, UK, Switzerland (Sutton 1972b, 1980).

Boeremia Aveskamp, Gruyter & Verkley, in Aveskamp, 
Gruyter, Woudenberg, Verkley & Crous, Stud. Mycol. 65: 
36 (2010)

Facesoffungi number: FoF 07128
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Didymellaceae
Saprobic or parasitic on the host plant in terrestrial habitat 

or from soil (Boerema et al. 2004; Shamoun and Zhao 2005; 
Koike et al. 2006; Aveskamp et al. 2009). Sexual morph: see 
Aveskamp et al. (2010) and Jayasiri et al. (2017). Asexual 
morph: Conidiomata dark brown to black, pycnidial, solitary 
to gregarious, subperidermal, immersed or semi-immersed, 
variable in shape and size, mostly globose to subglobose, 
unilocular, glabrous, ostiolate. Ostiole single, non-papillate 
or papillate, lined internally with hyaline cells when mature, 
centrally or laterally located. Conidiomatal wall composed of 
thick-walled, pale brown to hyaline cells of textura angula-
ris or sometimes textura globosa. Conidiophores reduced to 
conidiogenous cells. Conidiogenous cells hyaline, enteroblas-
tic, phialidic, determinate, doliiform to ampulliform, formed 
from the inner layer cells of the conidiomata. Conidia hya-
line, variable in shape, mostly aseptate, sometimes 1–2-sep-
tate, straight or slightly curved, thick and smooth-walled, 
often guttulate (Aveskamp et al. 2010).

Type species: Boeremia exigua (Desm.) Aveskamp, 
Gruyter & Verkley, in Aveskamp, Gruyter, Woudenberg, 
Verkley & Crous, Stud. Mycol. 65: 37 (2010)

Notes: Since Boeremia was introduced, 23 species and vari-
eties have been accepted in the genus (Aveskamp et al. 2010; 
Chen et al. 2015, 2017; Jayasiri et al. 2017). Phylogenetic 
analyses based on LSU, ITS, rpb2 and tub2 sequence data 
indicated that a new collection (MFLU 15-1341) clustered 
with B. galiicola (MFLUCC 15-2279) (Fig. 43). Morphologi-
cally, the new collection shares a similar form of conidiomata 
and conidia with the asexual morph of B. galiicola, but dif-
fers in conidial septation and dimensions. However, it should 
be noted that in some coelomyceyes, conidial septation and 
dimensions on natural substrate may differ from those found in 
culture. Based on phylogeny, morphology, and host, this new 
collection is regarded as conspecific with B. galiicola, and an 
improved photo plate of the asexual morph is provided. Two 
strains (CBS 109183, CBS 119730) were named as B. exigua 
var. coffeae (Chen et al. 2017), but they formed two distinct 
branches (Fig. 43). Since the B. exigua var. coffeae was origi-
nally introduced based on strain CBS 109183 collected from 
Coffea arabica in Brazil, strain CBS 119730 collected from 
Camernoon is treated as Boeremia sp. Varieties B. exigua var. 
exigua (CBS 431.74), B. exigua var. forsythia (CBS 101213, 
CBS 101197), B. exigua var. gilvescens (CBS 101150) and B. 
exigua var. viburni (CBS 100354) nested with two strains of 
B.exigua (CBS 118.38, CBS 119.38) (Fig. 43). Based on phy-
logeny, these varieties are considered as conspecific species 
with the generic type B. exigua. Similarly, variety B. exigua var. 
populi (CBS 100167) is reduced to a synonym of B. exigua var. 
heteromorpha on the basis of molecular data (Fig. 43)

Distribution: Worldwide.

Fig. 42  Blennoria buxi 
(redrawn from Morgan-Jones 
et al. 1972b) a Conidia. b 
Vertical section of conidioma. c 
Conidiophores, conidiogenous 
cells and developing conidia
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Boeremia exigua (Desm.) Aveskamp, Gruyter & Verkley, in 
Aveskamp, Gruyter, Woudenberg, Verkley & Crous, Stud. 

Mycol. 65: 37 (2010)
Facesoffungi number: FoF 07129

Fig. 43  Phylogenetic tree generated from a maximum parsimony 
analysis based on a concatenated alignment of LSU, ITS, tub2 and 
rpb2 sequences data of Boeremia. The newly generated nucleotide 
sequences were compared against the GenBank database via blast 
search. Related sequences were obtained from GenBank (https ://
www.ncbi.nlm.nih.gov/genba nk/). Forty-one strains are included in 
the analyses, which comprise 2379 characters including gaps (LSU: 
1–961, ITS: 962–1450, tub2: 1451–1783, rpb2: 1784–2379). Neo-
didymelliopsis cannabis CBS 234.37 and N. polemonii CBS 109181 
are used as the outgroup taxa. The tree topology of the maximum 
likelihood analysis is similar to either the maximum parsimony or the 
Bayesian analysis. The best scoring RAxML tree with a final optimi-
zation likelihood value of − 5796.175520 is presented. The matrix 
had 242 distinct alignment patterns, with 8.74% of undetermined 
characters or gaps. Estimated base frequencies were: A = 0.239226, 

C = 0.238771, G = 0.271655, T = 0.250348; substitution rates 
AC = 1.659257, AG = 4.372503, AT = 2.219281, CG = 0.796064, 
CT = 14.559800, GT = 1.000000; gamma distribution shape param-
eter α = 0.020000. The maximum parsimonious dataset consisted 
of constant 2079, 190 parsimony-informative and 110 parsimony-
uninformative characters. The parsimony analysis of the data matrix 
resulted in the maximum of two equally most parsimonious trees with 
a length of 433 steps (CI = 0.783, RI = 0.793, RC = 0.621, HI = 0.217) 
in the first tree. Maximum parsimony (MPBS) and maximum likeli-
hood (MLBS) bootstrap support values higher than 50%, and Bayes-
ian posterior probabilities ≥ 0.95 (PP) are shown above or below the 
nodes. Hyphen (“–”) indicates a value lower than 50% for MPBS and 
MLBS and a posterior probability lower than 0.95 for BYY. The scale 
bar indicates 20 changes. Ex-type strains are in bold. New isolates are 
shown in bold and blue

https://www.ncbi.nlm.nih.gov/genbank/
https://www.ncbi.nlm.nih.gov/genbank/
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 = Boeremia exigua var. forsythiae (Sacc.) Aveskamp, 
Gruyter & Verkley, in Aveskamp, Gruyter, Woudenberg, 
Verkley & Crous, Stud. Mycol. 65: 37 (2010)
 = Boeremia exigua var. viburni (Roum. ex Sacc.) Aveskamp, 
Gruyter & Verkley, in Aveskamp, Gruyter, Woudenberg, 
Verkley & Crous, Stud. Mycol. 65: 39 (2010)
 = Boeremia exigua var. gilvescens Aveskamp, Gruyter & 
Verkley, in Aveskamp, Gruyter, Woudenberg, Verkley & 
Crous, Stud. Mycol. 65: 37 (2010)

Notes: Description see Aveskamp et al. (2010).

Boeremia exigua var. heteromorpha (Schulzer & Sacc.) 
Aveskamp, Gruyter & Verkley, in Aveskamp, Gruyter, 
Woudenberg, Verkley & Crous, Stud. Mycol. 65: 38 (2010)

Facesoffungi number: FoF 07130
 = Boeremia exigua var. populi (Gruyter & P. Scheer) 
Aveskamp, Gruyter & Verkley, in Aveskamp, Gruyter, 
Woudenberg, Verkley & Crous, Stud. Mycol. 65: 39 (2010)

Notes: Description and illustration see Chen et al. (2015).

Boeremia galiicola Jayasiri, Camporesi & K.D. Hyde, in 
Jayasiri, Hyde, Jones, Jeewon, Ariyawansa, Bhat, Camporesi 
& Kang, Mycosphere 8(8): 1089 (2017)

Facesoffungi number: FoF 02501, Fig. 44
Saprobic on dead stems of Galium sp. Sexual morph: 

see Jayasiri et al. (2017). Asexual morph: Conidiomata 
200–300 µm diam., 200–250 µm high, black, pycnidial, 
solitary to gregarious, or confluent, subepidermal or peri-
dermal in origin, immersed to partly erumpent, globose to 
subglobose, unilocular, glabrous, thick-walled, papillate. 
Ostiole short, single, centrally located. Conidiomatal wall 
30–40 µm wide, composed of thick-walled, dark brown to 
hyaline cells of textura globosa to textura angularis, becom-
ing thickened at the basal and upper part. Conidiophores 
occasionally present, hyaline, doliiform to subcylindrical, 
arising from inner layers of the pycnidial wall. Conidiog-
enous cells 5–8 × 4.5–7 µm, hyaline, enteroblastic, phialidic, 
ampulliform, determinate, smooth. Conidia 8–13 × 3–4.5 µm 
( ̄x = 10 × 3.5  µm; n = 30), hyaline, cylindrical obtuse, 
0–1-septate, occasionally slightly constricted at the sep-
tum, straight or slightly curved, thick- and smooth-walled, 
guttulate.

Material examined: Italy. Province of Forlì-Cesena, 
Bagno di Romagna, near Lago Pontini, on dead stems of 
Galium sp. (Rubiaceae), 28 April 2015, Erio Camporesi, 
IT2464 (MFLU 15-1341, holotype); (KUN, HKAS 93620)

Notes: The conidia of this collection (MFLU 15-1341) 
did not germinate, and the sequence was obtained directly 
from fruiting bodies.

Botryocrea Petr., Sydowia 3(1–6): 140 (1949)
Facesoffungi number: FoF 07134, Fig. 45
Ascomycota, genera incertae sedis

Saprobic on stems of Astragalus sp. (Fabaceae). Sexual 
morph: undetermined. Asexual morph: Conidiomata red-
dish brown, solitary to gregarious, pycnidial, superficial, 
globose to irregular, unilocular, glabrous. Ostiole absent, 
dehiscence by irregular split in the apical wall. Conidiomatal 
wall composed of thick-walled, hyaline cells of textura angu-
laris to textura prismatica. Conidiophores arising from the 
innermost layers of conidiomata, hyaline, filiform, branched, 
septate, smooth-walled. Conidiogenous cells hyaline, entero-
blastic, phialidic, lageniform to cylindrical, integrated or dis-
crete, indeterminate, smooth-walled, with periclinal thicken-
ing at collarette zone. Conidia hyaline, fusiform, tapered at 
the apex, curved, 3-septate, smooth-walled (Sutton 1980).

Type species: Botryocrea sclerotioides (Höhn.) Petr., 
Sydowia 3(1–6): 141 (1949)

Notes: Botryocrea is a monotypic genus and a shares 
similar form of conidia with Fusarium (Sutton 1980). Index 
Fungorum (2019) lists Botryocrea as a synonym of Fusar-
ium, but the fungus is coelomycetous, whereas Fusarium is 
a hyphomycete. Kirk et al. (2013) did not treat Botryocrea as 
a valid name. We conclude that Botryocrea is a well-estab-
lished genus and should be treated as a legitimate name. 
Fresh collections are needed and subjected to DNA sequence 
analyses to resolve its placement in a natural classification.

Distribution: Turkey (Sutton 1980).

Botryosphaeria Ces. & De Not., Comm. Soc. crittog. Ital. 
1(fasc. 4): 211 (1863)

Facesoffungi number: FoF 00141
Dothideomycetes, Incertae sedis, Botryosphaeriales, 

Botryosphaeriaceae
Saprobic or parasitic on the host plant. Sexual morph: 

Ascomata black, eustromatic, solitary to gregarious, some-
times forming botryose clusters, semi-immersed to partly 
erumpent, globose to subglobose, unilocular or multilocular, 
glabrous, thick-walled, papillate, ostiolate. Peridium com-
posed of thick-walled, black to dark brown cells arranged in 
a textura angularis or textura globosa with cells becoming 
hyaline from outer layers to inner layers. Pseudoparaphyses 
hyaline, septate, constricted at septa, thin-walled, deliquescing 
from the basal parts when asci mature. Asci 8-spored, bituni-
cate, clavate or cylindric-clavate, pedicellate, with a prominent 
apical chamber, developing on a broad basal hymenial layer. 
Ascospores hyaline or sometimes becoming pale brown with 
age, irregularly biseriate in the ascus, ovoid or fusoid or fusoid-
ellipsoid, usually widest in the middle, straight or inequilateral, 
thin- and smooth-walled, 0–2-septate, guttulate (description 
of sexual morph adapted from Liu et al. 2012; Phillips et al. 
2013). Asexual morph: Conidiomata black, stromatic, pyc-
nidial, solitary to gregarious or confluent, immersed in origin, 
becoming erumpent, unilocular or multi-locular, globose or 
ovoid to subglobose, thick-walled, glabrous, smooth, papillate, 
ostiolate. Ostiole circular to subcylindrical, centrally located. 
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Conidiomatal wall composed of thick-walled, brown to hyaline 
cells of textura angularis to textura prismatica or textura glo-
bosa. Paraphyses hyaline, filiform, septate, unbranched. Con-
idiophores sometimes reduced to conidiogenous cells, when 
present, hyaline, subcylindrical, septate, straight or slightly 
curved, formed from the most inner wall of the conidiomata. 
Conidiogenous cells hyaline, holoblastic or enteroblastic, phia-
lidic or annellidic, ampulliform to subcylindrical or lageni-
form, determinate or indeterminate, discrete or integrated, 
smooth-walled, with moderate periclinal thickenings at above 

or percurrently proliferating several times. Conidia hyaline or 
sometimes becoming olivaceous or darker with age, variable 
in shape, elliptical to fusiform or clavate, straight or slightly 
curved, unicellular or 1–4-septate, thick-walled, smooth, bear-
ing irregular mucoid sheath at both ends or apex only. Syna-
sexual morphs present or absent. Spermatophores hyaline, 
cylindrical to subcylindrical, septate, occasionally branched, 
smooth-walled. Spermatogenous cells hyaline, cylindrical, dis-
crete or integrated, smooth-walled, holoblastic or proliferating 
via phialides with periclinal thickenings. Spermatia hyaline, 

Fig. 44  Boeremia galiicola (MFLU 15-1341, holotype). a Herbar-
ium specimen. b, c Appearance of black coniodiomata on the host. 
d, e Vertical sections of conidiomata f Section of peridium g–j Con-

idiophores, conidiogenous cells and developing conidia k–o Conidia. 
Scale bars d–e = 100 µm, f = 20 µm, g–o = 5 µm



362 Fungal Diversity (2020) 100:279–801

1 3

allantoid to rod-shaped, aseptate (the description of synasexual 
morph from Phillips et al. 2013).

Type species: Botryosphaeria dothidea (Moug.) Ces. & 
De Not., Comm. Soc. crittog. Ital. 1(fasc. 4): 212 (1863)

Notes: Botryosphaeria was introduced by Cesati & De 
Notaris in 1863 to accommodate nine species, but the type 
species was not designated. Botryosphaeria berengeriana De 
Not., B. dothidea (Moug.) Ces. & De Not. and B. quercuum 
(Schwein.) Sacc. have been suggested as type species by dif-
ferent authors (von Höhnel 1909; Theissen and Sydow 1915; 
von Arx and Müller 1954; Barr 1972). However, B. beren-
geriana and B. quercuum were not one of the original spe-
cies. Thus, B. dothidea was designated as type species (Barr 
1972) and this proposal was followed by later authors (Barr 
1972; Crous et al. 2006a; Chen et al. 2011; Liu et al. 2012; 
Phillips et al. 2013; Slippers et al. 2014). Slippers et al. (2004) 
epitypified B. dothidea on the basis of both morphology and 
phylogenetic study and confirmed the placement of the genus.

Botryosphaeria is characterized by sexual morph having 
hyaline, aseptate ascospores and bitunicate asci. The asexual 

morphs have been assigned to diplodia-like and fusicoccum-
like conidial states (Denman et al. 2000; Crous et al. 2006a; 
Liu et al. 2012). However, Phillips et al. (2013), restricted its 
asexual morph in Fusicoccum only and synonymized Fusico-
ccum under Botryosphaeria on the basis of multi-locus of 
LSU, ITS, tef-α and tub2 sequences data. In addition, they 
accepted seven species in Botryosphaeria. Dissanayake et al. 
(2016) included ten species in the genus. Four additional 
species have since been recognized, B. pseudoramosa G.Q. 
Li & S.F. Chen, B. qingyuanensis G.Q. Li & S.F. Chen, B. 
rosaceae Y.P. Zhou & Ying Zhang, and B. wangensis G.Q. 
Li & S.F. Chen (Zhou et al. 2017; Li et al. 2018).

In this study, six fresh collections from Italy were studied. 
The phylogeny derived from the ITS and tef-α dataset shows 
that these strains grouped with B. agaves, B. auasmontanum 
F.J.J. Van der Walt et al., B. dothidea,B. mimutispermatia 
Ariyawansa et al., B. sinensis, and B. wangensis, and pre-
sented as polytomy (data not shown here). In an attempt 
to resolve the polytomy, additional data from the tub2 are 
included in the phylogenetic analyses (Fig. 46). Compared 

Fig. 45  Botryocrea sclero-
tioides (redrawn from Sutton 
1980) a Conidia. b Conidi-
ophores, conidiogenous cells 
and developing conidia. c 
Vertical section of conidioma. d 
Detail of conidiomatal wall and 
conidiophores
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Fig. 46  Phylogenetic tree generated from a maximum parsimony 
analysis based on a concatenated alignment of ITS, tef1 and tub2 
sequences data of Botryosphaeria. The newly generated nucleotide 
sequences were compared against the GenBank database via blast 
search. Related sequences were obtained from (Liu et al. 2012; Phil-
lips et al. 2013; Li et al. 2018) and GenBank. Thirty-five strains are 
included in the analyses, which comprise 1233 characters including 
gaps (ITS: 1–522, tef1: 523–813, tub2: 814–1233). Neofusicoccum 
parvum ATCC 58191 is used as the outgroup taxon. The tree topol-
ogy of the maximum likelihood analysis is similar to the maximum 
parsimony and the Bayesian analysis. The best scoring RAxML tree 
with a final optimization likelihood value of − 2919.850785 is pre-
sented. The matrix had 245 distinct alignment patterns, with 14.17% 
of undetermined characters or gaps. Estimated base frequencies 
were: A = 0.209309, C = 0.308850, G = 0.253017, T = 0.228825; 

substitution rates AC = 0.826247, AG = 2.476259, AT = 1.076270, 
CG = 0.884896, CT = 4.252047, GT = 1.000000; gamma distribution 
shape parameter α = 0.168455. The maximum parsimonious dataset 
consisted of constant 1055, 80 parsimony-informative and 98 parsi-
mony-uninformative characters. The parsimony analysis of the data 
matrix resulted in the maximum of two equally most parsimonious 
trees with a length of 217 steps (CI = 0.894, RI = 0.897, RC = 0.802, 
HI = 0.106) in the first tree. Maximum parsimony (MPBS) and maxi-
mum likelihood (MLBS) bootstrap support values higher than 50%, 
and Bayesian posterior probabilities ≥ 0.95 (PP) are shown above 
or below the nodes. Hyphen (“–”) indicates a value lower than 50% 
for MPBS and MLBS and a posterior probability lower than 0.95 
for BYY. The scale bar indicates 10 changes. Ex-type or ex-epitype 
strains are in bold. New isolates are in blue
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to the trees generated from ITS and tef-α, the later phy-
logeny provided better resolution for each species clade in 
general, but the polytomy is still not completely resolved. 
Comparative studies of LSU, ITS, tef-α and tub2 sequence 
data show that these six collections were conspecific spe-
cies with B. dothidea. The sequence similarities between 
B. dothidea (CBS 115476) and our collection are shown in 
the Table 1. Similarly, Botryosphaeria minutispermatia is 
synonymized under B. dothidea. The sequence similarities 
between B. dothidea (CBS CBS 115476) and B. minutisper-
matia (GZCC 16-0013) are 99% (518/521) in ITS (included 
3 gaps), 98% (274/280) in tef-α (included 1 gap). Morpho-
logically, Botryosphaeria minutispermatia is similar to B. 
dothidea in both sexual and asexual morph, and the only dif-
ference is the dimension of ascomata, asci and conidia (Ari-
yawansa et al. 2016). However, it should be noted that the 
dimension of ascomata, asci, and conidia could be changed 
with different geography and host. In addition, Botryospha-
eria rosaceae is reduced to a synonym of B. kuwatsukai 
based on both morphology and phylogeny.

Botryosphaeria dothidea (Moug.) Ces. & De Not., Comm. 
Soc. crittog. Ital. 1(fasc. 4): 212 (1863)

Facesoffungi number: FoF 03512, Figs. 47, 48
Saprobic on dead stems of host plant in terrestrial habitat. 

Sexual morph: see Phillips et al. (2013). Asexual morph: 
Conidiomata 100–2000 µm diam., 70–1000 µm high, black, 
stromatic, pycnidial, forming a botryose aggregate of up to 
50, solitary to gregarious or confluent, immersed in origin, 
becoming erumpent, multi-locular, globose or ovoid to sub-
globose, thick-walled, glabrous, smooth, papillate, ostio-
late. Ostiole circular to subcylindrical, centrally or laterally 
located. Conidiomatal wall 30–150 µm wide, composed of 
thick-walled, dark brown to hyaline cells of textura angula-
ris to textura prismatica or textura globosa. Conidiophores 
formed from the inner cavity of the conidiomata, reduced 

to conidiogenous cells, or present, hyaline, cylindrical to 
subcylindrical. Conidiogenous cells 5–30 × 2–6 µm, hya-
line, annelidic, phialidic or holoblastic, ampulliform to 
subcylindrical, integrated or determinate, smooth. Conidia 
13–33 × 4–10 µm, hyaline, fusiform, with a rounded apex 
and a slightly narrow truncate base, straight or slightly 
curved, 0–1-septate, thick-walled, smooth, bearing irregu-
lar mucoid sheath at each or both ends or without sheath. 
Synasexual morph not known.

Culture characters: colonies on PDA, reaching 25–30 
mm diam. after 14 days at 25 °C, white at first, then oliva-
ceous or dark brown, eventually black, circular, flattened, 
with aerial hyphae dense, filamentous, cottony, margins 
undulate to entire. reverse white at first, becoming black in 
the middle, and forming numerous conidiomata.

Material examined: Italy, province of Forlì-Cesena, Cas-
trocaro Terme, Sorgara, on dead aerial branches of Ailanthus 
altissima (Simaroubaceae), 26 January 2016, Erio Campo-
resi, IT2795 (MFLU 16-0504), living culture MFLUCC 
16-1304 = KUMCC 16-0077, (KUN, HKAS 97481); ibid., 
Predappio Alta, on dead aerial stems of Artemisia sp. (Aster-
aceae), 22 September 2012, Erio Camporesi, IT740 (MFLU 
19-2877), living culture MFLUCC 13-0063 = ICMP 20781, 
(KUN, HKAS 93660); ibid., 7 April 2012, Erio Campo-
resi, IT217 (MFLU 19-2870), living culture MFLUCC 
13-0199 = ICMP 20771 = KUMCC 15-0637, (KUN, HKAS 
101687); ibid., Predappio, Rocca delle Caminate, on dead 
aerial stems of Torilis arvensis (Apiaceae), 2 March 2016, 
Erio Camporesi, IT2862S (MFLU 16-0936), living culture 
MFLUCC 16-1312 = ICMP 21536 = KUMCC 16-0084, 
(KUN, HKAS 101648); ibid., near Castrocaro, on dead 
aerial stems of Urtica dioica (Urticaceae), 19 September 
2012, Erio Camporesi, IT734 (MFLU 19-2876), living cul-
ture MFLUCC 13-0206 = ICMP 20780 = KUMCC 15-0613, 
(KUN, HKAS93659); ibid., Province of Pesaro-Urbino, 
Monte Nerone, on dead aerial branches of Cornus sanguinea 

Table 1  The sequence similarities between B. dothidea (CBS 115476) and collections from this study

Strain number LSU ITS tef1 tub2

Identities Gaps Identities Gaps Identities Gaps Identities Gaps

CBS 115476 vs 
MFLUCC 13-0202

614/614 (100%) 0/614 (0%) 520/520 (100%) 0/520 (0%) 251/251 (100%) 0/251 (0%) 415/417 (99%) 2/417 (0%)

CBS 115476 vs 
MFLUCC 13-0206

592/592 (100%) 0/592 (0%) 515/517 (99%) 2/517 (0%) 251/251 (100%) 0/251 (0%) 414/416 (99%) 1/416 (0%)

CBS 115476 vs 
MFLUCC 13-0063

614/614 (100%) 0/614 (0%) 516/517 (99%) 1/517 (0%) 251/251 (100%) 0/251 (0%) 414/416 (99%) 2/416 (0%)

CBS 115476 vs 
MFLUCC 13-0199

613/614 (99%) 0/614 (0%) 494/495 (99%) 1/495 (0%) 256/256 (100%) 0/256 (0%) 415/416 (99%) 1/416 (0%)

CBS 115476 vs 
MFLUCC 16-1304

610/613 (99%) 2/613 (0%) 516/517 (99%) 1/517 (0%) 275/277 (99%) 2/277 (0%) No No

CBS 115476 vs 
MFLUCC 16-1312

610/612 (99%) 1/612 (0%) 512/512 (100%) 0/512 (0%) 280/282 (99%) 1/282 (0%) No No
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(Cornaceae), 11 June 2012, Erio Camporesi, IT428 (MFLU 
19-2873), living culture MFLUCC 13-0202 = ICMP 
20773 = KUMCC 15-0605, (KUN, HKAS 93653).

Notes: Botryosphaeria dothidea was associated with a 
wide range of host plant; the details are provided by Phillips 

et al. (2013), and will not be present here. The asexual 
morph of Botryosphaeria dothidea is variable in form and 
dimension of conidiomata, conidiogenous cells and conidia 
(Fig. 48 and Table 2).

Fig. 47  Botryosphaeria dothidea (a–e from MFLU 16-0504, f–h 
from MFLU 16-0936, i–k from MFLU 19-2870/IT217, l–m MFLU 
19-2877/IT740) a–c, f, i, l Appearance of dark brown to black con-

idiomata on the host. d, g, j, m Vertical sections of conidiomata. e, 
h, k, n Section of peridium. Scale bars c = 500  µm, d = 200  µm, e, 
j = 50 µm, f, i = 200 µm, g, m = 100 µm, h, k, n = 20 µm
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Botryosphaeria kuwatsukai (Hara) G.Y. Sun & E. Tanaka, 
in Xu, Wang, Ju, Zhang, Biggs,Tanaka & Sun, Fungal Diver-
sity 71: 225 (2014)
 = Botryosphaeria rosaceae Y.P. Zhou & Ying Zhang, in 
Zhou, Zhang, Dou & Zhang, Mycosphere 8(1): 167 (2017)

Facesoffungi number: FoF 07135

Description and illustration: see Xu et al. (2014), Zhou 
et al. (2017)

Notes: Botryosphaeria kuwatsukai (LSP 5, CBS 135219) 
and B. rosaceae (CGMCC3.18008, CGMCC3.18007) show 
close phylogenetic affinity (Li et al. 2018, and this study). 
The ITS and tef1 sequences of these two taxa are 100 % 

Fig. 48  Botryosphaeria dothidea (a, b, d, l from MFLU 19-2873/
IT428; c, g, m, r, s from MFLU 19-2877/IT740; e, f, n, o from MFLU 
16-0936/IT2862s; h, t, u from MFLU 19-2870/IT217; i–k MFLU 
16-0504 IT2795, p, q from MFLU 19-2876/IT734). a–e, g–h Con-

idiophores, conidiogenous cells and developing conidia. f Paraphyses. 
i–u Conidia (1–k stained by India ink, arrows show conidial sheath). 
Scale bars a, b, d, h, i–s = 5 µm, c, e, f, t, u = 10 µm, g = 20 µm
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similar excluding the beginning and end where there are 
no base pairs to compare. Morphologically, B. kuwatsukai 
shows similar form of conidia and paraphyses to B. rosaceae 
(note: the conidiomata of B. kuwatsukai are not mentioned in 
detail in Xu et al. (2015) and cannot be compared). Based on 
above facts, B. kuwatsukai is regarded as conspecific with B. 
rosaceae. Because B. kuwatsukai has a priority, B. rosaceae 
is reduced as synonym of B. kuwatsukai.

Brunneodinemasporium Crous & R.F. Castañeda, in Crous, 
Verkley, Christensen, Castañeda-Ruíz & Groenewald, Per-
soonia 28: 128 (2012)

Facesoffungi number: FoF 07394, Fig. 49
Sordariomycetes, Sordariomycetidae, Chaetosphaeriales, 

Chaetosphaeriaceae
Saprobic on the host plant in terestrial habitat or on 

decaying wood in freshwater habitat. Sexual morph: 
undetermined. Asexual morph: Conidiomata dark brown 
to black, stromatic, scattered or aggregated, superficial, 

unilocular, setose. Conidomatal setae brown to black, abun-
dant, subulate to cylindrical, simple, septate, unbranched, 
smooth-walled, arising randomly throughout basal stroma. 
Basal stroma composed of thick-walled cells of textura 
angularis. Conidiophores lining the basal stroma in a dense 
layer, hyaline to pure brown, cylindrical, branched, thin- 
and smooth-walled. Conidiogenous cells hyaline, phialidic, 
subcylindrical to lageniform, determinate, smooth-walled, 
periclinal thickening towards apex. Conidia hyaline to pale 
brown, fusiform, with obtuse apex and truncate base, gently 
curved or straight, unicellular, bearing single, unbranched, 
flexuous, tubular appendage at each end.

Types species: Brunneodinemasporium brasiliense 
Crous & R.F. Castañeda, in Crous, Verkley, Christensen, 
Castañeda-Ruíz & Groenewald, Persoonia 28: 129 (2012)

Notes: Two taxa are currently recognizedin Brunneodin-
emasporium, B. brasiliense on decaying leaf in Brazil and 
B. jonesii on decaying wood in a freshwater stream in China 
(Crous et al. 2012b; Lu et al. 2016). Brunneodinemasporium 

Fig. 49  Brunneodinemaspo-
rium brasiliense (redrawn from 
Crous et al. 2012b) a Conidi-
omatal seta on the surface of 
conidioma. b Conidiogenous 
cells and developing conidia. 
c Conidia. d Enlarged view of 
conidiomatal setae
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jonesii has hyaline to pure brown conidia with mucilaginous 
balls connecting the conidia in short false chains, whereas 
B. brasiliense has hyaline to subhyaline conidia with bipolar 
appendages (Lu et al. 2016).

Distribution: China, Brazi (Crous et al. 2012b; Lu et al. 
2016).

Brunneodinemasporium jonesii Y.Z. Lu, Jian K. Liu & 
K.D. Hyde, in Lu, Liu, Hyde, Bhat, Xiao, Tian, Wen, Boon-
mee & Kang, Mycosphere 7(9): 1326 (2016)

Facesoffungi number: FoF02638, Fig. 50
Saprobic on decaying wood in freshwater stream (Lu 

et al. 2016). Sexual morph: undetermined. Asexual morph: 
Conidiomata dark brown to black, with a white to buff slimy 
conidial mass in center, solitary to gregarious, superficial, 
cupulate, setose. Conidiomatal wall composed of thick-
walled, brown cells of textura angularis at base, become 
thick-walled, darker cells of textura porrecta towards 

periphery. Conidiomatal setae composed of two types: (a) 
dark brown to black, conspicuous, subulate, unbranched, 
tapered towards the apex, thick-and smooth-walled (Fig. 50) 
(b) pale brown to brown at base, become hyaline and obtuse 
at apex, inconspicuous, subcylindrical or irregular, straight 
or curved, unbranched, septa, smooth-walled (Fig. 50). 
Conidiophores formed from the innermost layers of basal 
stroma, hyaline, cylindrical, unbranched or branched, sep-
tate, smooth-walled. Conidiogenous cells 7–13 × 1–2.5 µm, 
hyaline, phialidic, lageniform to subcylindrical, integrated, 
determinate, smooth-walled, with moderate periclinal thick-
enings. Conidia 6–9.5 × 1.5–2 µm ( ̄x = 8 × 1.7 µm, n = 50), 
hyaline, fusiform, obtuse at apex, subtruncate at base, 
straight or curved, unicellular, smooth-walled, aguttulate or 
guttulate, with mucilaginous balls released at the conidial 
ends; connecting the conidia in short false chains. Chains 
of conidia arising from conidiogenous cells aggregated into 
a conspicuous slimy, dome-shaped mass.

Fig. 50  Brunneodinemasporium jonesii (GZAAS 16–0062, holo-
type). a, b Appearance of dark brown to black conidiomata on host 
surface. c Slide view of conidiomata. d, h, i, j Conidiomatal setae. 
e, f–g Basal stroma of conidioma bearing conidiophores and conid-

iogenous cells (stained by cotton blue). k–m Conidia (note conidia 
are connected by mucilaginous balls). Scale bars: c = 500  µm, 
d = 100 µm, e–g = 10 µm, h = 50 µm, i = 20 µm, j–m = 5 µm
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Material examined: China, Guangxi Province, Fang 
Cheng Gang, on decaying wood in a freshwater stream, 15 
May 2016, Yong-Zhong Lu, JHC17-1 (GZAAS 16–0062, 
holotype).

Brycekendrickia Nag Raj, Can. J. Bot. 51(7): 1337 (1973)
Facesoffungi number: FoF 07136
Ascomycota, genera incertae sedis
Saprobic on fallen and decaying leaves of Bambusa sp. 

(Poaceae) and Sporobolus sp. (Poaceae). Sexual morph: 
undetermined. Asexual morph: Conidiomata pale brown 
to brown, stromatic, pycnidial, mostly epiphyllous, soli-
tary to gregarious or often confluent, initially immersed, 
then becoming partly erumpent, globose to subglobose, 
unilocular or multilocular, glabrous, ostiolate. Ostiole sin-
gle, funneled to flabellate, centrally located. Conidiomatal 
wall composed of pale brown to brown, thick-walled cells 
of textura angularis in the outer layers, and hyaline, thin-
walled cells of textura prismatica in the inner layers. Con-
idiophores arising all around the cavity of the conidiomata, 
hyaline, branched, septate, invested in a thin, non-persistent 
mucus. Conidiogenous cells hyaline, enteroblastic, phialidic, 
subcylindrical to obclavate, discrete or integrated, smooth. 
Conidia hyaline, navicular, with an obtuse apex and a nar-
row truncate base, aseptate, slightly curved, eguttulate, 
smooth-walled, bearing hyaline, branched, filiform, flexu-
ous appendage at both ends.

Type species: Brycekendrickia indica Nag Raj, Can. J. 
Bot. 51(7): 1337 (1973)

Notes: Brycekendrickia indica was collected on fallen and 
decaying leaves of Bambusa sp. in India (Nag Raj 1973a). 
The genus remains monotypic and no molecular data is 
available.

Distribution: India.

Brycekendrickia indica Nag Raj, Can. J. Bot. 51(7): 1337 
(1973)

Facesoffungi number: FoF 07137, Fig. 51
Saprobic on fallen and decaying leaves of Bambusa sp. 

(Poaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 250–300 µm diam., 350–450 µm high, pale 
brown to brown, stromatic, pycnidial, mostly epiphyllous, 
solitary to gregarious or often confluent, initially immersed, 
then becoming partly erumpent, globose to subglobose, 
unilocular or multilocular, glabrous, ostiolate. Ostiole 
100–200 × 100–200 µm, single, funneled to flabellate, cen-
trally located. Conidiomatal wall 10–40 µm thick, composed 
of pale brown to brown, thick-walled cells of textura angu-
laris in the outer layers, and hyaline, thin-walled cells of 
textura prismatica in the inner layers. Conidiophores arising 
all around the cavity of the conidiomata, hyaline, branched, 
septate, invested in a thin, non-persistent mucus. Conidiog-
enous cells 6–10 × 1–3 µm, hyaline, enteroblastic, phialidic, 

subcylindrical to obclavate, discrete or integrated, smooth. 
Conidia 10–14 × 1.5–3 µm ( ̄x = 12 × 2 µm; n = 30), hyaline, 
navicular with an obtuse apex and a narrow truncate base, 
aseptate, slightly curved, eguttulate, smooth-walled, bearing 
hyaline, branched, filiform, flexuous appendage at both ends 
(6 × 16 µm long).

Material examined: India, Bangalore, Lalbagh Gardens, 
on fallen and decaying leaves of Bambusa sp. (Poaceae), 
T.R. Nag Raj, 30 October 1970 (DAOM 139472(a), holo-
type); ibid., culture on PDA, 30 October 1970–30 November 
1970 (DAOM 139472(b); ibid., culture on sterilized sugar-
cane leaf, 5 December 1970–21 December 1970 (DAOM 
139472(c), type); ibid. on leaves of Bambusa sp., 3 Novem-
ber 1970, T.R. Nag Raj (DAOM 215548).

Calocline Syd., Ann Mycol. 37(4/5): 417 (1939)
Facesoffungi number: FoF 07138, Fig. 52
Ascomycota, genera incertae sedis
Parasitic on Chusquea serrulata (Poaceae). Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown, loosely aggregated into a linear row between veins, 
pycnidial, immersed to superficial, ampulliform, unilocular, 
glabrous. Ostiole circular, centrally located. Conidiomatal 
wall composed of thick-walled, very pale brown to hyaline 
cells of textura angularis. Conidiophores reduced to conid-
iogenous cells. Conidiogenous cells hyaline, enteroblastic, 
phialidic, doliiform to lageniform, determinate, smooth-
walled, with periclinal thickening at collarette zone. Conidia 
hyaline, oval to cylindrical, unicelullar, smooth-walled (Sut-
ton 1980; Morgan-Jones 1977).

Type species: Calocline chusqueae Syd., Ann Mycol. 
37(4/5): 417 (1939)

Notes: Calocline is a monotypic genus. Calocline 
chusqueae has been reported as a pathogen on leaves of 
Chusquea serrulata (Poaceae), causing lenticular lesions 
(Sutton 1980). This genus shares a similar form of conidi-
omata, conidiogenous cells and conidia with Phoma. Calo-
cline and Phoma are probably congeneric. However, Phoma 
is a polyphyletic genus; no molecular data is available for 
Calocline. Therefore fresh collections of type species are 
needed to clarify the taxonomy of Calocline.

Distribution: Ecuador (Sutton 1980).

Capnodium Mont., Annls Sci. Nat., Bot., sér. 3, 11: 233 
(1849)
 = Conidioxyphium Bat. & Cif., Quad. Lab. crittogam., Pavia 
31: 72 (1963)

Facesoffungi number: FoF 06944
Dothideomycetes, Dothideomycetidae, Capnodiales, 

Capnodiaceae
Saprobic or parasitic on the host plant. Sexual morph: 

see Chomnunti et al. (2011). Asexual morph: Conidio-
mata dark brown to black, pycnidial, solitary to gregarious, 
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superficial, flask-shaped or elongated, unilocular, glabrous, 
often with a basal sterile stalk. Ostiole circular, apical, sur-
rounded by hyaline hyphae. Stalk wall composed of thick-
walled, dark brown, parallel columns, longitudinally elon-
gated cells of textura porrecta. Pycnidial wall composed 
of brown to pale brown, cuboid to longitudinally elongated 
pseudoparenchyma. Conidiophores arising from inner layer 
of the base and sides of the pycnidial wall, hyaline, cylindri-
cal to subcylindrical, unbranched, septate, smooth-walled. 
Conidiogenous cells hyaline, enteroblastic, phialidic, cylin-
drical to dolliform, integrated, determinate, smooth-walled. 

Conidia hyaline, ellipsoid to cylindrical, unicellular (Sutton 
1980; Chomnunti et al. 2011).

Type species: Capnodium citri Berk. & Desm., in Berke-
ley, Journal of the Royal Horticultural Society 4: 11 (1849)

Notes: Chomnunti et al. (2011) synonymized Conidi-
oxyphium with Conidiocarpus Woron. Phylogenetic tree 
reconstruction based on LSU, SSU and ITS sequence data 
showed that Conidioxyphium gardeniarum (type species of 
Conidioxyphium) is closely related to Capnodium (Fig. 53). 
This result is in accordance with Liu et al. (2015a, b). Mor-
phologically, Conidioxyphium gardeniarum has elongated 

Fig. 51  Brycekendrickia indica (DAOM 139472(c), ex-type) a–b 
Herbarium specimen. c, d Appearance of pale brown to brown con-
idiomata on sterilized sugarcane leaves. e, f, g Vertical sections of 
conidiomata. h Ostiole. i–k Section of peridium. l–m Conidiophores, 

conidiogenous cells and developing conidia. n–q Conidia in 10% 
KOH and stained by India ink. Scale bars c = 500  µm, d = 200  µm, 
e–g = 100 µm, h = 50 µm, i, k–m = 10 µm, j = 20 µm, n–q = 5 µm
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pycnidia adjacent to basal stalk; unlike those species in 
Conidiocarpus which have globose pycnidia adjacent to 
upper half part (Sutton 1980; Crous et al. 2009). Based 
on both morphology and phylogeny, Conidioxyphium is 
regarded as a synonym of Capnodium, thus a new combina-
tion Capnodium gardeniarum is introduced for this taxon. 
Microxiphium aciculiforme (CBS 892.73) also clustered 
with Capnodium taxa (Chomnunti et al. 2011; Liu et al. 
2015a, b; Hongsanan et al. 2015, this study), thus a new 
combination Capnodium aciculiforme is introduced for this 
taxon. Besides, a new species Capnodium paracoartatum 
is introduced.

Distribution: France, Germany, Thailand, USA, (Sutton 
1980; Chomnunti et al. 2011; Hongsanan et al. 2015, this 
study).

Capnodium aciculiforme (Cif., Bat. & Nascim.)W.J. Li & 
K.D. Hyde, comb. nov.
≡ Microxiphium aciculiforme Cif., Bat. & Nascim., Publi-
cações Inst. Micol. Recife 47: 3 (1956)

Index Fungorum number: IF557163, Facesoffungi num-
ber: FoF 07139

Capnodium gardeniarum (Bat. & Cif.) W.J. Li & K.D. 
Hyde, comb. nov.
 = Conidioxyphium gardeniarum Bat. & Cif. Quad. Lab. crit-
togam., Pavia 31: 73 (1963)

Index Fungorum number: IF557164, Facesoffungi num-
ber: FoF 07140, Fig. 54

On leaves of Gardenia jasminoides (Rubiaceae). Sexual 
morph: undetermined. Asexual morph: Conidiomata 
600 × 50 μm, dark brown to black, pycnidial, solitary to 

gregarious, superficial, ovoid to flask-shaped or elongated, 
unilocular, glabrous, produced on and merging into a basal 
sterile stalk, expanding slightly in the locular region, finally 
with a long tapered rostrate apex, sometimes branched. Osti-
ole apical, centrally located, surrounded by hyaline hyphae. 
Stalk wall composed of thick-walled, dark brown, parallel 
columns, longitudinally elongated cells of textura porrecta. 
Pycnidial wall composed of cuboid brown pseudoparen-
chyma at the locular region, becoming pale brown, thin-
walled, parallel columns, longitudinally elongated pseudo-
parenchyma at the rostrate apex region. Conidiophores up 
to 4 μm wide, arising from inner layer of the base and sides 
of the pycnidial wall, hyaline, cylindrical to subcylindrical, 
unbranched, septate, smooth-walled, consisting of several 
cuboid conidiogenous cells. Conidiogenous cells hyaline, 
enteroblastic, phialidic, cylindrical to dolliform, integrated, 
determinate, smooth-walled, with apical or lateral aper-
tures immediately below septa, occasionally polyphialidic 
Conidia 4.5–8 × 2–2.5 μm, hyaline, ellipsoid to cylindrical, 
unicellular, smooth-walled, guttulate (Sutton 1980).

Capnodium paracoartatum Q. Tian, W.J. Li & K.D. Hyde, 
sp. nov.

Facesoffungi number: FoF 07141, Fig. 55
Etymology: Referring to its morphology similar to C. 

coartatum, but phylogeny is distinct.
Dothideomycetes, Dothideomycetidae, Capnodiales, 

Capnodiaceae
Saprobic on sugary exudates from insects growing on 

the surface of living leaves. Thallus composed of abundant 
mycelium, growing over the surface of the plant, brown to 
pale brown, sub-cylindrical, irregularly branched, septate, 
constricted at the septa, produced numerous pycnidia on the 
surface of hyphal cells (2–7 μm wide).
Sexual morph: see Chomnunti et  al. (2011). Asexual 
morph: Conidiomata 200–300 × 40–50 μm, brown to dark 
brown, pycnidial, solitary to gregarious, superficial, flask-
shaped to elongated, with a long tapered rostrate apex, lack-
ing basal sterile stalk, unilocular, glabrous. Ostiole apex 
40–80 × 10–17 μm, circular, apical, centrally located, sur-
rounded by hyaline hyphae. Stalk and pycnidial wall com-
posed of thick-walled, dark brown cells of textura porrecta 
to textura angularis at the base and lower half, becoming 
pale brown, thin-walled, parallel columns, longitudinally 
elongated pseudoparenchyma toward rostrate apex region. 
Conidiophores not observed. Conidiogenous cells not 
observed. Conidia 4–9 × 2–4 μm ( ̄x = 6 × 3 μm, n = 20), 
hyaline, ellipsoid to cylindrical, rounded at both ends, or 
occasionally tapered at the base, unicellular, smooth-walled, 
eguttulate.

Material examined: Thailand, Chiang Rai province, Mae 
Fah Luang University campus, on living leaves of Ficus sp. 
(Moraceae), 15 March 2014, Qing Tian, MFU07 (MFLU 

Fig. 52  Calocline chusqueae (redrawn from Sutton 1980) a Vertical 
section of conidioma. b Conidiogenous cells and developing conidia. 
c Conidia
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19-2888, holotype), ex-type living culture MFLUCC 
14-0282.

Notes: Capnodium paracoartatum is similar to C. coar-
tatum in possessing flask-shaped to elongated pycnidia with 

a long tapered rostrate apex lacking a basal sterile stalk. 
Capnodium paracoartatum is distinguished from C. coar-
tatum by its conidial size. However, it should be noted that 
conidial size alone is an inefficient character to delineate 

Fig. 53  Phylogenetic tree generatedfrom a maximum likelihood 
analysis based on a concatenated alignment of LSU, SSU and ITS 
sequences data of Capnodiaceae. The newly generated nucleotide 
sequences were compared against the GenBank database via blast 
search. Related sequences were obtained from (Hongsanan et  al. 
2015) and GenBank. Thirty-four strains are included in the analy-
ses, which comprise 2353 characters including gaps (LSU: 1–855, 
SSU: 856–1908, ITS: 1909–2353). Dissoconium aciculare CBS 
342.82 is used as the outgroup taxon. The tree topology of the maxi-
mum likelihood analysis is similar to the Bayesian analysis. The best 
scoring RAxML tree with a final optimization likelihood value of 
−  5878.599486 is presented. The matrix had 381 distinct alignment 

patterns, with 23.61% of undetermined characters or gaps. Estimated 
base frequencies were: A = 0.257003, C = 0.221996, G = 0.280254, 
T = 0.240748; substitution rates AC = 1.135762, AG = 1.502113, 
AT = 0.986617, CG = 0.850935, CT = 4.489268, GT = 1.000000; 
gamma distribution shape parameter α = 0.020000. Maximum likeli-
hood (MLBS) bootstrap support values higher than 50%, and Bayes-
ian posterior probabilities ≥ 0.95 (PP) are shown above or below the 
nodes (MPBS/MLBS/BPP). Hyphen (“–”) indicates a value lower 
than 50% for MPBS and MLBS and a posterior probability lower than 
0.95 for BYY. The scale bar indicates 0.02 changes. Ex-type or ex-
epitype strains are in bold. New isolates are in blue
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Capnodium species, because C. paracoartatum and C. cof-
feicola share similar conidial size (av. 6 μm long). Cap-
nodium paracoartatum differs from C. coffeicola and C. 
gardeniarum in lacking a basal stalk. Phylogenetically, C. 
paracoartatum is distinct from other Capnodium species.

Catenophora Luttr., Mycologia 32(4): 535 (1940)
Facesoffungi number: FoF 07142, Fig. 56
Ascomycota, genera incertae sedis
Parasitic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown to black, acervular, scattered to gregarious or conflu-
ent, initially immersed, then become erumpent, depressed 
globose to pulvinate, glabrous. Ostiole absent. Conidiomatal 
wall composed of thick-walled, brown to hyaline cells of 
textura angularis. Conidiophores arising from the inner-
most layer of conidiomata, sub-hyaline to hyaline, cylindri-
cal, branched at base, arranged in compact, linear columns, 
septate, smooth-walled. Conidiogenous cells sub-hyaline 

to hyaline, holoblastic, cylindrical to doliiform, catenate, 
integrated, determinate, smooth-walled, with acropleurog-
enous conidia. Conidia hyaline to sub-hyaline, elliptical with 
obtuse apex and slightly truncate base, unicelullar, smooth-
walled (Luttrell 1940; Nag Raj 1977a; Sutton 1980; Nag Raj 
and Kendrick 1988).

Type species: Catenophora pruni Luttr., Mycologia 
32(4): 536 (1940)

Notes: The asexual morph of Tympanis, Catenophora, 
Dendrodomus, Pyrenochaeta, Pleurophoma, and Sirophoma 
form conidiomata with filiform, acropleurogenously 
branched conidiophores (Sutton 1980; Damm et al. 2010). 
Catenophora has acervular conidiomata and holoblastic con-
idiogenous cells, whereas other genera have pycnidial con-
idiomata and enteroblastic, phialidic conidiogenous cells. 
Catenophora species are associated with Prunus serrulata 
(Rosaceae), Yucca sp. and Yucca baccata (Asparagaceae). 
No molecular data is available for this genus.

Distribution: USA (Nag Raj 1977a, b; Sutton 1980).

Fig. 54  Capnodium gardeni-
arum (redrawn from Sutton 
1980) a Conidia b Branched 
conidiomata. c Conidiophores, 
conidiogenous cells and devel-
oping conidia. d Side view of a 
conidioma
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Fig. 55  Capnodium paracoartatum (MFLU 19-2888, holotype) a, b 
Sooty mould on the surface of host plant. c, d Appearance of dark 
brown conidiomata on the host surface. e, h–j Slide view of stalked 
pycnidia. f Sterile mycelium. g Rostrate apex. l–m Ostiole surround 

by hyaline hyphae. n Conidia. o Germinating conidium. p, q Culture 
on MEA. Scale bars c–d = 100 μm, e = 50 μm, f–k = 20 μm, l–m, 
o = 10 μm, n = 5 μm
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Ceuthodiplospora Died., Ann Mycol. 10(2): 149 (1912)
Facesoffungi number: FoF 07143, Fig. 57
Ascomycota, genera incertae sedis
Habit on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown to black, stromatic, pycnidial, scattered, immersed, 
globose in section view, unilocular or multilocular, glabrous. 
Ostiole single, circular, papillate, centrally located. Conidi-
omatal wall composed of thick-walled, dark brown to pale 
brown cells of textura angularis in the base and lateral part, 
gradually merging with pale brown to hyaline cells in the 
conidial hymenium, becoming darker in the ostiolar region. 
Conidiophores formed from the inner wall layer of the con-
idiomata, reduced to conidiogenous cells. Conidiogenous 
cells hyaline, enteroblastic, phialidic, doliiform, determinate, 
smooth-walled. Conidia hyaline, cylindrical to ellipsoid, 
with obtuse apex and slightly truncate base, 0–1-septate, 
slightly constricted at the septum, smooth-walled, eguttulate 
(Sutton 1980).

Type species: Ceuthodiplospora robiniae (Bubák) Died., 
Ann Mycol. 10(2): 149 (1912)

Notes: Ceuthodiplospora was described from twigs of 
Robinia pseudoacacia (Fabaceae), from the Czech Repub-
lic for a single species C. robiniae (Diedicke 1912). The 
genus has been regarded as a synonym of Cytodiplospora 
Oudem. (Clements and Shear 1931) and Discella Berk. & 

Broome (Von Arx 1963), but it was accepted as a separate 
genus by Sutton (1980). The sexual morph of C. robiniae 
has been assigned to Pleomassaria robiniae Bubák (1980). 
However, the type species of Pleomassaria, P. siparia (Berk. 
& Broome) Sacc. has an asexual morph, Prosthemium botu-
linum (type of Prosthemium) (Hantula et al. 1998; Tonolo 
1956; Tanaka et al. 2005, 2010). Prosthemium species have 
stellate, brown, multi-septate conidia that are readily distin-
guished from the cylindrical to ellipsoid, hyaline, 0–1-sep-
tate conidia in Ceuthodiplospora. Therefore, Ceuthodiplo-
spora is accepted as a distinct genus (Wijayawardene et al. 
2017a, b) and is not a synonym of Pleomassaria (Index 
Fungorum 2019). The genus has remained monotypic and 
has no molecular data.

Distribution: Czech Republic (Diedicke 1912; Sutton 
1980).

Chaetasbolisia Speg., Physis, Rev. Soc. Arg. Cienc. Nat. 
4(17): 293 (1918)

Facesoffungi number: FoF 07144, Fig. 58
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
dark brown, pycnidial, scattered, superficial, globose, uni-
locular, setose, ostiolate. Ostiole circular, centrally located. 

Fig. 56  Catenophora pruni 
(redrawn from Sutton 1980) a 
Conidia. b Conidiophores, con-
idiogenous cells and developing 
conidia. c Vertical section of 
conidioma
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Conidiomatal setae brown, subulate, with acute apex, 
unbranched, septate, straight or curved, thick-walled, irregu-
larly verrucose. Conidiomatal wall composed of thin-walled, 
brown cells of textura angularis. Conidiophores reduced to 
conidiogenous cells. Conidiogenous cells arising from the 
innermost wall cells of the conidiomata, hyaline, entero-
blastic, phialidic, doliiform to ampulliform, determinate, 
smooth-walled, with minute channel and collarette. Conidia 
hyaline, oval, with rounded ends, unicellular, smooth-walled, 
guttulate (Sutton 1980)

Type species: Chaetasbolisia erysiphoides (Griffon & 
Maubl.) Griffon & Maubl., Physis, Rev. Soc. Arg. Cienc. 
Nat. 4(17): 293 (1918)

Notes: Chaetasbolisia shares similar characters with 
Chaetosticta in having pycnidial, setose conidiomata, and 
phialidic conidiogenous cells, but is distinguished by its 
conidia form. Seven taxa have been accepted in Chaetas-
bolisia, but apart from the type species, C. erysiphoides 
on leaves of Photinia loriformis (Rosaceae), the other taxa 
have never been restudied (Batista and Ciferri 1963; Sutton 
1980; Wijayawardene et al. 2017b). De Gruyter et al. (2009) 
and Aveskamp et al. (2010) recognized Chaetasbolisia was 
a member of Didymellaceae based on molecular data of a 
reference strain (CBS 148.94). Chen et al. (2015) revised 
Didymellaceae based on multi-gene sequence of LSU, ITS, 
rpb2 and tub2, and excluded Chaetasbolisia. Chaetasbolisia 
should be restudied based on epitype and new collections.

Distribution: China (Sutton 1980).

Chaetoconis Clem., Gen. fung. : 125 (1909)
Facesoffungi number: FoF 04172
Sordariomycetes, Diaporthomycetidae, Diaporthales, 

Diaporthaceae

Saprobic on the host plant in terrestrial habitat, such as 
on dead stems of Polygonum alpinum, P. polymorphum 
(Polygonaceae), Rumex acetosa, R. crispus (Polygonaceae) 
and Vaccinium uliginosum (Ericaceae). Sexual morph: 
undetermined. Asexual morph: Conidiomata dark brown, 
stromatic, pycnidial, solitary to gregarious, subperidermal, 
immersed to erumpent, globose to depressed globose or 
conical in sectional view, unilocular to multilocular, thick-
walled, glabrous, ostiolate. Ostiole single or more, cylindri-
cal to subcylindrical, sometimes papillate. Conidiomata wall 
composed of thick-walled, dark brown cells of textura angu-
laris in the outer layer, gradually merging with pale brown 
to hyaline cells of textura prismatica towards hymenium. 
Conidiophores formed from the innermost cells of conidi-
omata, hyaline, septate, branched, smooth-walled, invested 
by mucus. Conidiogenous cells enteroblastic, phialidic, 
hyaline, discrete or integrated, subcylindrical to cylindri-
cal or irregular, smooth-walled. Conidia hyaline, obclavate, 
ellipsoidal or irregular, septate, thick-walled, guttulate, api-
cal cell attenuated into a tubular, flexuous, unbranched or 
occasionally forked appendage.

Type species: Chaetoconis polygoni (Ellis & Everh.) 
Clem., Gen. fung.: 176 (1909).

Notes: Sutton (1968) re-described the genus and accepted 
Chaetoconis and C. polygoni as validly published, while 
Pirozynski and Morgan-Jones (1968) gave a detailed list of 
synonyms of the genus. Nag Raj (1993) accepted two spe-
cies, C. polygoni and C. vaccinii Melnik & Nag Raj. De 
Gruyter et al. (2009) and Senanayake et al. (2017) showed 
that Chaetoconis is related to Diaporthaceae in Diaporthales 
based on sequence analysis. The sexual morph of Chaeto-
conis has been connected to Ceriospora polygonacearum 
(Petr.) Piroz. & Morgan-Jones (Pirozynski and Morgan-
Jones 1968), but this connection has not been confirmed by 

Fig. 57  Ceuthodiplospora 
robiniae (redrawn from Sutton 
1980) a Conidia. b Conidiog-
enous cells and developing 
conidia. c Vertical section of 
conidioma
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molecular data. We provide detailed descriptions and photo 
plates for two Chaetoconis species. In the future, more col-
lections need to be brought into culture and subjected to 
DNA analysis to confirm its generic placement and to link 
its sexual morph.

Distribution: Germany, Russia, Sweden, UK, USA (Nag 
Raj 1993, this study).

Key to species of Chaetoconis
1.  Conidiomata globose, conidia 2-septate, with unbranched 

appendages ................................................... C. polygoni
1.  Conidiomata broadly conical to depressed globose, 

conidia 4-septate, with forked appendages .... C. vaccinii

Chaetoconis polygoni (Ellis & Everh.) Clem., Gen. fung.: 
176 (1909)

Facesoffungi number: FoF 03475, Fig. 59
Saprobic on stem of Rumex acetosa (Polygonaceae). 

Sexual morph: undetermined. Asexual morph: Conidi-
omata 200–250 µm diam., 100–150 µm high, dark brown to 
black, pycnidial, solitary to gregarious or confluent, deeply 
immersed at beginning, then becoming partly erumpent, 
globose, unilocular or multilocular, thick-walled, glabrous, 
ostiolate. Ostiole 50–70 × 50–60  µm, single, cylindri-
cal to subcylindrical, centrally located. Conidiomata wall 
20–45 µm wide, composed of thick-walled, dark brown 

cells of textura angularis in the outer layer, thin-walled, 
pale brown cells of textura prismatica in the inner layer. 
Conidiophores 4–10 × 3–9 µm, formed from the innermost 
cells of conidiomata, hyaline, broadly cylindrical or irregu-
lar, septate, branched, smooth-walled, invested by mucus. 
Conidiogenous cells 8–17 × 2–8 µm, enteroblastic, phialidic, 
hyaline, subcylindrical to cylindrical or irregular, straight or 
curved, discrete or mostly integrated, with marked periclinal 
thickenings in the collarette zone. Conidia 33–48 × 2.5–5 µm 
( ̄x = 40 × 4 µm; n = 30), hyaline, obclavate, with obtuse or 
slightly truncate base, 2-septate, guttulate, central cell gen-
erally shorter than end cells, apical cell attenuated into a 
tubular, flexuous, unbranched appendage 18–37 × 1–2 µm.

Material examined: Germany, on the edge of a mixed 
forest, 39 m asl, sandy, acid, fresh, mesotroph, on stem of 
Rumex acetosa (Polygonaceae), 9 May 2013, R.K. Schu-
macher, CHUNI 73 (MFLU 17-0965).

Chaetoconis vaccinii Melnik & Nag Raj, Coelomycetous 
Anamorphs with Appendage-bearing Conidia: 191 (1993)

Facesoffungi number: FoF 07145, Fig. 60
Saprobic on Vaccinium uliginosum (Ericaceae). Sexual 

morph: undetermined. Asexual morph: Conidiomata 
200–250 µm diam., 100–200 µm high, black, pycnidial, 
solitary to gregarious, initially immersed, then become 
sunken and erumpent, broadly conical to depressed globose 

Fig. 58  Chaetasbolisia erysip-
hoides (redrawn from Sutton 
1980) a Surface view of a 
conidioma. b Conidia. c Conid-
iogenous cells and developing 
conidia. d Conidiomatal seta



379Fungal Diversity (2020) 100:279–801 

1 3

in sectional view, unilocular, thick-walled, glabrous, ostio-
late. Ostiole 80–100 × 30–60 µm, single, long, cylindrical 
to subcylindrical, eccentric. Conidiomatal wall 10–40 µm 
wide, composed of a basal textura angularis with thick-
walled, pale brown cells, gradually merging with hyaline 
cells, and a peripheral textura prismatica with thick-walled, 

dark brown to black cells. Conidiophores formed from the 
innermost cells of conidiomata, hyaline, septate, branched, 
smooth-walled, invested in mucus. Conidiogenous cells 
10–20 × 2–4 µm, enteroblastic, hyaline, subcylindrical to 
cylindrical or irregular, discrete or mostly integrated, with 
minute periclinal thickenings in the collarette zone, with 1–3 

Fig. 59  Chaetoconis polygoni (MFLU 17–0965) a Herbarium 
specimen. b, c, d Appearance of black conidiomata on the host. e, 
f Vertical sections of conidiomata. g Section of peridium. h Osti-

ole. i–l Conidiophores, conidiogenous cells and developing conidia. 
m–s Conidia. Scale bars b = 1000 µm, c–d = 200 µm, e–f = 100 µm, 
g = 50 µm, h = 20 µm, i = 5 µm, j–s = 10 µm
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percurrent proliferations (Fig. 60k). Conidia 35–76 × 6–9 µm 
( ̄x = 53 × 7 µm; n = 30), hyaline, obclavate, ellipsoidal or 
irregular, with narrow and obtuse base, 1–4-septate, mostly 
3-septate, thick-walled, guttulate, apical cell attenuated 

into a tubular, flexuous, unbranched or occasionally forked 
appendage 20–49 × 2–3 µm ( ̄x = 35.5 × 2 µm).

Fig. 60  Chaetoconis vaccinii (DAOM 215176, holotype) a, b Her-
barium package and specimen. c, d Appearance of black conidi-
omata on the host. e, f Vertical sections of conidiomata. g, i Section 
of peridium. h Surface view of conidiomatal wall. j–l Conidiogenous 

cells and developing conidia. m–r Conidia. Scale bars c = 500  µm, 
d = 200  µm, e–f = 100  µm, g, h = 50  µm, i = 20  µm, j–l = 5  µm, m–
r = 10 µm
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Material examined: Russia, Kamchatka Region, Krono-
kense Reservation, on Vaccinium uliginosum (Ericaceae), 
1 August 1981, N. Vassiljeva (DAOM 215176, holotype).

Chaetomella Fuckel, Jb. nassau. Ver. Naturk. 23-24: 401 
(1870) [1869-70] Facesoffungi number: FoF 07146, Fig. 61

Leotiomycetes, Leotiomycetidae, Chaetomellales, 
Chaetomellaceae

Saprobic or parasitic on the host plant in terrestrial habi-
tat or isolated from soil. Sexual morph: undetermined. 
Asexual morph: Conidiomata two types: pycnidial or 
sporodochial. Pycnidia initially pale brown, ultimately dark 
brown to black, superficial, separate or gregarious, oblong, 
elongate or reniform, rarely globose to irregularly shaped, 
sessile or short stipitate, unilocular, setose. Pycnidial setae 
brown, unbranched, straight, curved, or coiled, septate, 
thick- and smooth-walled, with clavate to acuminate apex. 
Ostiole absent, dehiscing by an elongate, longitudinal slit 

in the upper part. Pycnidial wall composed of hyaline, 1–2 
layers of thick-walled cells in the outer region, merging with 
dark brown, 2–4 layers layers of thick-walled cells in the 
middle region, become hyaline, 3–4 layers layers of thick-
walled cells of textura prismatica to textura angularis in the 
inner region. Conidiophores arising from all around the cav-
ity of pycnidium, often more numerous toward base, hyaline, 
filiform, cylindrical, branched,. Conidiogenous cells hyaline, 
enteroblastic, phialidic, cylindrical, integrated, indetermi-
nate, smooth-walled, forming acropleurogenously singly or 
in pairs below septa and at apices of conidiophores. Conidia 
hyaline, ellipsoid to fusiform or falcate, broadly rounded 
to slightly pointed at both ends, straight or slightly curved, 
unicellular, smooth-walled. Sporodochia pale brown to dark 
brown, discoid or crown-like at maturity, stalked, opening 
irregularly at apices with wavy margin, setose. Conidi-
ophores, conidiogenous cells and conidia in sporodochial 
state similar to those in pycnidia (Rossman et al. 2004)

Fig. 61  Chaetomella oblonga 
(redrawn from Rossman et al. 
2004) a Vertical section of pyc-
nidium. b Vertical section of 
sporodochium c Conidiophores, 
conidiogenous cells. d Conidi-
omatal setae. e Conidia



382 Fungal Diversity (2020) 100:279–801

1 3

Type species: Chaetomella oblonga Fuckel, Jb. nassau. 
Ver. Naturk. 23–24: 402 (1870) [1869-70]

Notes: Chaetomella is characterized by pycnidial or 
sporodochial conidiomata with brown, unbranched setae, 
long, acropleurogenous conidiophores, and hyaline ellip-
soid to fusiform or falcate, unicellular conidia (Sutton 
1980; Rossman et al. 2004). Rossman et al. (2004) revised 
Chaetomella and listed the synonyms of the genus. They 
assigned Chaetomella to Leotiomycetes based on SSU and 
LSU sequence data and accepted four species and one vari-
ety e.g., C. acutiseta B. Sutton & A.K. Sarbhoy, C. circino-
seta Stolk, C. raphigera Swift, C. oblonga Fuckel, and C. 
acutiseta var. nigra. Crous et al. (2014b, 2019) added C. 
zambiensis Crous on undetermined host (Fabaceae). and C. 
pseudocircinoseta Crous & Carnegie on on leaves of Euca-
lyptus microcorys (Myrtaceae). The sexual morph of this 
genus is undetermined.

Distribution: Australia, Canada, USA, India, Zambia 
(Rossman et al. 2004; Crous et al. 2014b, 2019)

Chaetophiophoma Speg., Anal. Mus. nac. B. Aires, Ser. 3 
13: 388 (1911)

Facesoffungi number: FoF 07147
Leotiomycetes, Leotiomycetidae, Medeolariales, 

Dermateaceae
Saprobic on plant host in terrestrial habitat, forming 

numerous, conspicuous rounded, black conidiomata. Sex-
ual morph: undetermined. Asexual morph: Conidiomata 
black, scattered to gregarious, pycnidial, immersed to semi-
immersed, globose to subglobose, unilocular, glabrous, 
thick-walled, smooth. Ostiole absent, dehiscence by break-
down of peridium at upper region. Conidiomata wall com-
posed of thick-walled, hyaline to pale brown cells of textura 
angularis. Conidiophores arising from the inner layers of 
pycnidium, hyaline, repeatedly branched at base and above, 
often fasciculate, septate, with acropleurogenously devel-
oping conidia. Conidiogenous cells hyaline, enteroblastic, 
phialidic, cylindrical, indeterminate, integrated or discrete, 
thin-walled, smooth, with collarette and narrow channel. 
Conidia hyaline, fusiform to falcate, aseptate, thick-walled, 
smooth, guttulate.

Type species: Chaetophiophoma trematis Speg., Anal. 
Mus. nac. B. Aires, Ser. 3 13: 388 (1911)

Notes: Chaetophiophoma is characterized by pycnidial, 
globose, pale brown, unilocular conidiomata, branched, sep-
tate conidiophores, and hyaline, falcate, unicellular, guttulate 
conidia. A new collection from Sorbus aucuparia shares 
similar characters with C. trematis in form of conidiomata, 
conidiophores, conidiogenous cells and conidia, but differs 
in dimension of conidiomata and conidia. However, the 
new collection has larger conidiomata and smaller conidia 
than C. trematis (conidiomata: 50–75 µm diam., conidia: 

16–24 × 2 µm). Unfortunately, molecular data for C. trematis 
is not available in GenBank, but C. sorbi is introduced as 
new species based on distinct morphology.

Distribution: Italy, Argentina (Sutton 1980; this study).

Chaetophiophoma sorbi W.J. Li, Camporesi & K.D. Hyde, 
sp. nov.

Index Fungorum number: IF557141, Facesoffungi num-
ber: FoF 07148, Fig. 62

Etymology: Named after the host genus, Sorbus
Saprobic on dead stems of Sorbus aucuparia (Rosaceae), 

forming numerous, conspicuous rounded, black, conidi-
omata. Sexual morph: undetermined. Asexual morph: 
Conidiomata 200–250 µm diam., 250–300 µm high, black, 
scattered to gregarious or confluent, pycnidial, immersed 
to semi-immersed, subglobose, unilocular, glabrous, thick-
walled, smooth, papillate. Conidiomata wall 20–1000 µm 
thick, composed of thick-walled, hyaline to pale brown 
cells of textura angularis. Conidiophores arising from the 
inner layers of pycnidium, hyaline, repeatedly branched at 
the base and above, often fasciculate, septate in association 
with branches, with acropleurogenous conidia. Conidiog-
enous cells 8–30 × 1.5–3 µm, hyaline, enteroblastic, phial-
idic, cylindrical, indeterminate, integrated or discrete, thin-
walled, smooth, with collarette and narrow channel. Conidia 
13–17 × 2–4 µm ( ̄x = 15 × 3 µm; n = 30), hyaline, fusiform to 
falcate, aseptate, thick-walled, smooth, guttulate.

Material examined: Italy, Forlì-Cesena, near Monte 
Falco, on dead aerial branches of Sorbus aucuparia 
(Rosaceae), 8 July 2015, Camporesi Erio, IT2554 (MFLU 
15-2273, holotype), (KUN, HKAS 93633, isotype).

Chaetophoma Cooke, Grevillea 7(no. 41): 25 (1878)
Facesoffungi number: FoF 07149, Fig. 63
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown, pycnidial, scattered to gregarious, superficial, glo-
bose, unilocular, glabrous. Ostiole absent. Conidiomatal 
wall composed of thick-walled, brown to hyaline cells of 
textura angularis. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells hyaline, enteroblastic, phialidic, 
ampulliform to doliiform, determinate, smooth-walled, with 
a minute apical channel and collarette. Conidia hyaline, 
cylindrical, unicelullar, smooth-walled (Sutton 1980).

Type species: Chaetophoma quercifolia Cooke, Grevillea 
7(41): 25 (1878)

Notes: Chaetophoma has similar morphology of conidi-
omata and conidia with Aposphaeria and Asteromella. The 
conidiophores of Chaetophoma are lacking, while they are 
present in Aposphaeria and Asteromella (Sutton 1980). De 



383Fungal Diversity (2020) 100:279–801 

1 3

Gruyter et al. (2009) showed that Chaetophoma might be 
related to Pleosporales based on LSU and SSU sequence 
data. Similarly, Zhang et al. (2012b) reported that Bysso-
thecium (Massarinaceae, Pleosporales) has a chaetophoma-
like asexual morph. The sequence of the type species of C. 

quercifolia is not available. Therefore Chaetophoma could 
not be placed in a certain family in Pleosporales. More than 
70 taxa have been listed in Chaetophoma (Index Fungorum 
2019), but many of them need to be re-studied with fresh 
collections.

Fig. 62  Chaetophiophoma sorbi (MFLU 15-2273, holotype) a 
Herbarium specimen. b, c Appearance of black conidiomata on 
the host. d Vertical section of conidioma. e, f Section of peridium. 

g–j Conidiophores, conidiogenous cells and developing conidia k–o 
Conidia. Scale bars d = 100 µm, e = 50 µm, f = 20 µm. g–j = 10 µm. 
k–o  = 5 µm
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Distribution: Brazil, USA (Sutton 1980; Gruyter et al. 
2009).

Chaetoseptoria Tehon, Mycologia 29(4): 444 (1937)
Facesoffungi number: FoF 07150, Fig. 64
Ascomycota, genera incertae sedis
Parasitic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
brown, pycnidial, amphigenous, scattered to gregarious, 
immersed to semi-immersed, globose, unilocular, setose. 
Ostiole well defined, circular, centrally located. Conidio-
matal setae brown, cylindrical to subulate, with obtuse apex, 
unbranched, sparsely septate, smooth-walled, restricted 
in ostiolar region. Conidiomatal wall composed of thick-
walled, brown to hyaline cells of textura angularis. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous cells 
hyaline, enteroblastic, phialidic, cylindrical, ampuliform, 
determinate, smooth-walled, with a minute apical channel 
and collarette. Conidia hyaline, acicular, straight or slightly 
curved, 6–7-septate, smooth-walled, guttulate (Fig. 65).

Type species: Chaetoseptoria vignae Tehon, Mycologia 
29(4): 444 (1937)

Notes: Chaetoseptoria shares similar morphology of 
conidia with Septoria and septoria-like fungi (Neoseptoria, 
Phlyctaeniella, Polyphialoseptoria, Ruptoseptoria, Sphaer-
ulina), but can be distinguished from these genera by its 
setose conidiomata (Sutton 1980; Quaedvlieg et al. 2013). 
Three species are accepted in Chaetoseptoria, C. indica P.K. 
Khanna, C. vignae Tehon and C. wellmanii J.A. Stev., but 
none of them has been studied with molecular data. Chae-
toseptoria wellmanii and C. vignae have been reported as 
a pathogen on Fabaceae (Phaseolus vulgaris, Vigna sin-
ensis), causing round to irregular, brown or yellowish leaf 
spots (Tehon 1937; Yerkes 1956). Chaetoseptoria indica has 
been reported on decaying shoots of Bothriochloa pertusa 
(Poaceae) (Khanna 1966).

Distribution: Australia, Colombia, Mexico, New Zealand, 
Nigeria (Yerkes Jr. 1956, https ://www.gbif.org/).

Chaetospermum Sacc., Syll. fung. 10: 706 (1892)
Facesoffungi number: FoF 07151
Agaricomycetes, Incertae sedis, Sebacinales, genera 

incertae sedis
Saprobic on the host plant or submerged wood in fresh-

water stream. Sexual morph: see Wells and Bandoni (2001) 
and Kirschner and Oberwinkler (2009). Asexual morph: 
Conidiomata off white or pearl white when moist, yellowish-
brown and waxy when dry, stromatic, pycnidial, solitary to 
gregarious or confluent, superficial, initially closed, ulti-
mately opening by an irregular fissure in the apical wall, 
globose to subglobose or irregular in shape, unilocular, with 
the locule occasionally irregularly divided or convoluted, 
glabrous. Conidiomata wall heavily gelatinized, composed 
of hyaline, thick-walled cells of textura intricata to textura 
oblita. Conidiophores hyaline, loosely aggregated, branched, 
septate at base, formed from innermost cells of the conidi-
omata. Conidiogenous cells hyaline, subcylindrical or irreg-
ular, discrete, bearing an apical cluster of up to 3 conidia. 
Conidia hyaline, cylindrical, or broadly ellipsoidal, rounded 
at both ends, straight or slightly curved, aseptate, smooth, 
bearing polar or subpolar, filiform, or narrow and attenuated, 
flexuous, unbranched appendages.

Type species: Chaetospermum chaetosporum (Pat.) A.L. 
Sm. & Ramsb., Trans. Br. Mycol. Soc. 4(2): 328 (1914) 
[1913]

Notes: Patouillard (1888) described a fungus from decay-
ing grass as Tubercularia chaetospora Pat. Later, this fungus 
was designated, as C. tubercularioides Sacc., to be the type 
species for a new genus Chaetospermum Sacc., because of its 
distinct morphology (Saccardo 1892). This name was legiti-
mized by changing it to C. chaetosporum by Smith and Rams-
bottom (1914). A detailed developmental study of the type 
species was published by Fonseka (1960), andseveral generic 

Fig. 63  Chaetophoma quercifo-
lia (redrawn from Sutton 1980) 
a Conidia. b Conidiogenous 
cells and developing conidia. c 
Surface view of conidiomata

https://www.gbif.org/


385Fungal Diversity (2020) 100:279–801 

1 3

Fig. 64  Chaetoseptoria vignae 
(redrawn from Morgan-Jones 
et al. 1972e) a Conidia. b 
Vertical section of conidioma. c 
Conidiogenous cells and devel-
oping conidia

synonyms were noted by Sutton (1977a). Subsequently, Sut-
ton (1980) accepted three species in the genus namely, C. 
carneum Tassi, C. chaetosporum and C. gelatinosum Petch, 
based on distinct conidial dimensions. Nag Rag (1993) revised 
the genus considering C. gelatinosum as a synonym of Mas-
tigonema gelatinosum (Berk. & Broome) Nag Raj, and C. 
carneum a nomen dubium. Ciliospora gelatinosa Zimm. and 
C. elasticae var. artocarpi Koord. previously regarded as a 
synonym of C. carneum were made as new combinations of 
C. artocarpi (Nag Raj) Nag Raj and C. camelliae Agnihothr., 
respectively. Pestalozziella gossypina G.F. Atk. was reduced 
to a synonym of C. gossypinum (G.F. Atk.) Nag Raj, and a key 
to four species was provided (Nag Raj 1993).

Chaetospermum has been less well-studied with 
molecular data. Rungjindamai et al. (2008) showed that 

Chaetospermum species were related to Sebacinales (Aga-
ricomycetes, Basidiomycota) based on LSU and SSU 
sequence data, but the type species of Chaetospermum 
was not included in their study. Crous et al. (2014a) des-
ignated a neotype for C. chaetosporum and revealed that 
it was a member of Sebacinales. In addition, a connection 
between C. chaetosporum and its sexual morph Efibuloba-
sidium albescens (Sacc. & Malbr.) K. Wells (type species 
of Efibulobasidium) was made based on ITS sequence data. 
This agrees with Wells and Bandoni (2001), who recorded a 
Chaetospermum morph in culture of Efibulobasidium albe-
scens. Kirschner and Oberwinkler (2009) observed both 
sexual and asexual morphs in the one specimen. According 
to the International Code of Nomenclature for Algae, Fungi, 
and Plants (ICN; Melbourne Code), Crous et al. (2014a) 
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Fig. 65  Chaetospermum artocarpi (IMI 99088, type) a–d Herbarium specimen note d additional slide. e, f Conidiophores. g–j Conidia. Scale 
bars e = 50 µm, f = 20 µm, g–j = 10 µm
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recommended the use of the older generic name Chaeto-
spermum over Efibulobasidium.

To date, including C. setosum Rajeshk. et al. (Rajeshku-
mar et al. 2010) and C. malipoense X.M. Tan & S.X. Guo 
(Tan et al. 2014), six species are accepted in the genus. We 
re-examined the type of C. artocarpi and C. camelliae and 
provide a detailed description; we did not examine the type 
species, which is not in good condition.

Distribution: China, France, India, Pakistan, Thailand, 
Switzerland (Rungjindamai et al. 2008; Crous et al. 2014a; 
Tan et al. 2014).

Chaetospermum artocarpi (Nag Raj) Nag Raj, Coelomy-
cetous Anamorphs with Appendage-bearing Conidia: 194 
(1993)
≡ Chaetospermum elasticae var. artocarpi Nag Raj, Proc. 
Indian Acad. Sci., Sect. B 59: 50 (1964)

Facesoffungi number: FoF 07185
Saprobic on dead rotting leaves of Artocarpus integri-

folia (Moraceae). Sexual morph: undetermined. Asexual 
morph: Conidiomata 300–600 µm diam., 150–300 µm high, 
salmon pink or fresh coloured to yellowish brown and waxy 
when dry, off white or pearl white and gelatinous when 
moist, pycnidial, solitary to gregarious or confluent, subepi-
dermal in origin, globose to subglobose, unilocular, initially 
closed, ultimately opening by an iregular split in the apical 
wall, glabrous, thick-walled (Nag Raj 1993). Conidiomatal 
wall composed of thick-walled, hyaline to dark brown cells 
of textura intricata to textura oblita. Conidiophores arising 
from the innermost wall of conidiomata, hyaline, loosely 
aggregated, branched, septate at the base, invested in gel. 
Conidiogenous cells hyaline, subcylindrical to narrowly 
conic or irregular, discrete, bearing an apical cluster of up 
to 4 conidia resulting from holoblastic- sympodial prolifera-
tions. Conidia 16–22 × 4–7 µm ( ̄x = 18 × 6 µm; n = 20), hya-
line, ellipsoidal to oblong ellipsoidal, or cylindrical, rounded 
at both ends, straight or slightly curved, smooth, bearing 
appendages, appendages 8–18 µm long, polar, mostly 3 at 
each end, occasionally 2, tubular, attenuated, branched, 
flexuous.

Material examined: India, Kamataka state, Balehonnur, 
Coffee Research Station, on dead rotting leaves of Artocar-
pus integrifolia (Moraceae), T.R. Nag Raj, 27 September 
1962 (IMI 99088, type).

Chaetospermum camelliae Agnihothr., Mycopath. Mycol. 
appl. 16: 115 (1962)

Facesoffungi number: FoF 07152, Figs. 66, 67
Saprobic on dead leaves. Sexual morph: undeter-

mined. Asexual morph: Conidiomata 350–600 µm diam., 
250–350 µm high, yellowish-brown and waxy when dry, 
pearl white and gelatinous when moist, astromatic, pyc-
nidial, solitary or gregarious, superficial, globose to 

subglobose, cupulate or bow-shaped when dry, hemispheri-
cal in sectional view, initially closed but dehiscing from 
the sunken wall at upper part, unilocular, glabrous. Con-
idiomatal wall 20–70 µm wide, intermixed with host cells 
at base, composed of thick-walled, hyaline cells of textur-
aintricata to textura oblita in gel. Conidiophores formed 
from the inner wall layer of the conidiomata, hyaline, short, 
densely aggregated, septate, branched, smooth. Conidiog-
enous cells 5–20 × 2–5 µm wide, hyaline, holoblastic, dis-
crete, sympodially arranged, cylindrical to subcylindrical, 
straight or slightly curved. Conidia 20.6–29 µm × 4.3–8.5 
( ̄x = 24 × 5.8 µm; n = 30), hyaline, unicellular, cylindrical 
to subcylindrical, rounded at both ends, straight or slightly 
curved, guttulate, smooth, bearing 6.5–20 µm long, tubular, 
unbranched, flexuous, subpolar, 2–4 appendages at each end.

Material examined: Thailand, Chiang Rai, Doi Mae 
Selong, on unidentified dead leaves, 13 July 2012, N. 
Tangthirasunun, NTCL097–3 (MFLU13–0287, epitype, 
but no conidiomata); ibid., NTCL097–2 (MFLU13–0287, 
neotype); Venezuela, on wood chips, R.W.G. Dennis, 30 
June 1958 (IMI 76076).

Chaetosphaeronema Moesz, Bot. Közl. 14: 152 (1915)
Facesoffungi number: FoF 00241
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Phaeosphaeriaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: Ascomata dark brown to black, solitary to gre-
garious or confluent, visible as spots on the host surface, 
immersed to semi-immersed, globose to subglobose, uni-
locular, glabrous, thick-walled, papillate, ostiolate. Ostiole 
single, cylindrical, centrally located. Peridium composed 
of thick-walled, dark brown to pale brown or hyaline cells 
of textura angularis. Hamathecium composed of asci and 
pseudoparaphyses. Pseudoparaphyses hyaline, broad cellu-
lar, septate, constricted at septa, branched, smooth-walled. 
Asci 8-spored, bitunicate, with indistinct ocular chamber, 
cylindrical to cylindric-clavate, with rounded apex and short 
pedicel. Ascospores greenish-yellow, overlapping or lying 
parallel or spiral, without sheath or appendages, septate, 
inflated at 10th cell, the inflation more pronounced near the 
9th septum, apical part bent or curved (description from Ari-
yawansa et al. 2014). Asexual morph: Conidiomata dark 
brown to black, pycnidial, solitary to gregarious, immersed 
to semi-immersed, subepidermal in origin, rostrate, globose 
to subglobose, unilocular or multi-locular, thick-walled, 
setose or glabrous, ostiolate. Ostiole single, cylindrical to 
subcylindrical or conical, straight or curved, with long neck 
lined with periphyses, covering by dark brown to brown 
setae. Conidiomtal setae dark brown, restricted to the beak, 
sparse or numerous, septate, unbranched, straight or curved, 
blunt at base, attenuated towards the upper part. Periphy-
ses hyaline, hyphae-like, subcylindrical, with obtuse apex, 
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unbranched, septate, smooth-walled, formed from inner wall 
of ostiole. Conidiomatal wall composed of thick-walled, 
dark brown to brown or hyaline cells of textura angularis to 

textura prismatica. Conidiophores arising from the inner-
most layer of conidiomata, absent or present, when present, 
hyaline, cylindrical, branched irregularly and only sparingly, 

Fig. 66  Chaetospermum camelliae (MFLU13–0287, neotype) a 
Herbarium specimen. b–e Appearance of yellowish brown con-
idiomata on the host. f–h Vertical section of conidiomata. i–k Sec-

tion of peridium. l–n Conidiogenous cells and developing conidia, 
o–q Conidia. Scale bars b = 1000  µm, c–h = 200  µm, i–j = 100  µm, 
k = 50 µm, l–q = 10 µm
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septate. Conidiogenous cells hyaline, enteroblastic, phai-
lidic or annelidic, cylindrical to subcylindrical, ampu-
liform or lageniform, determinate, integrated or discrete, 
smooth-walled, channel and collarette minute, periclinal 
wall thickened or percurrent proliferation. Conidia hyaline, 
cylindrical, with obtuse apex, with blunt and truncate base, 
1-septate, smooth-walled, often guttulate.

Type species: Chaetosphaeronema hispidulum (Corda) 
Moesz, Bot. Közl. 14: 152 (1915)

Notes: Chaetosphaeronema is characterized by dark 
brown, thick-walled, setose conidiomata with long, papillate 
ostioles, and hyaline, cylindrical, 1-septate conidia (Sutton 
1980). Petrak (1944) synonymized C. herbarum (Hollós) 
Moesz under the type species, and accepted three species in 

Fig. 67  Chaetospermum camelliae (IMI 76076) a–b Herbarium 
specimen. c–d Appearance of yellowish brown conidiomata on the 
host. e Vertical section of conidiomata. f–j Section of peridium. k 

Conidiogenous cells and developing conidia. l–o Conidia. Scale bars 
c = 500 µm, d, e = 200 µm, f–i = 50 µm, j–k = 20 µm, l–o = 10 µm
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the genus, namely C. collivagum (Petr.) Petr, C. galii (Petr.) 
Petr. and C. hispidulum. Sutton (1980) accepted only type 
species in the genus and provided a detailed description 
and illustration. De Gruyter et al. (2009) included sequence 
data (LSU and SSU) of type species in phylogeny analyses, 
and showed that Chaetosphaeronema was related to Phae-
osphaeriaceae. However, strain CBS 826.88 isolated from 
soil showed characteristics of Phoma betae A.B. Frank and 
Ascochyta caulina (P. Karst.) Aa & Kesteren (pilose pyc-
nidia, hyaline, ellipsoidal and aseptate conidia), which is 
distinct from the type species where the setose feature is 
restricted to the ostiolar region, and conidia are 1-septate 
(Boerema et al. 2004; De Gruyter et al. 2009). Therefore, it 
was concluded that strain CBS 826.88 was a misidentifica-
tion. De Gruyter et al. (2010) added species C. oonsii (≡ 
Phoma coonsii) based on hair-like setae on conidiomata, 
together with molecular data of LSU and SSU. However, our 
phylogenetic analyses of LSU, SSU and ITS sequence data 
show that C. oonsii has closely affinity with Dematiopleos-
pora alliariae Thambug et al. (Fig. 68). Chaetosphaeronema 
oonsii differs from Chaetosphaeronema by its aseptate 
conidia. Based on both morphology and phylogeny, C. oon-
sii is excluded from Chaetosphaeronema, and further study 
on sexual and asexual morphs of these two taxa is needed.

Chaetosphaeronema is associated with sexual morph 
Ophiobolus (Petrak 1944; Zhang et al. 2009, 2012b; Ari-
yawansa et al. 2014; Phookamsak et al. 2014), but this sex-
ual and asexual morph connection has not been confirmed, 
because of limited sequence data. Phookamsak et al. (2017) 
revised Ophiobolus and ophiobolus-like taxa and showed 
that O. cirsii is closely related to Chaetosphaeronema spe-
cies and distinct from Ophiobolus sensu stricto. Our phy-
logenetic results are in accordance with Phookamsak et al. 
(2017) (Fig. 68). The LSU sequence of Ophiobolus cirsii 
(MFLUCC 13-0218) is 100% (873/873) similar to C. his-
pidulum (CBS 216.75), and ITS sequence is distinguished 
by two gaps (568/570). The SSU sequence of O. cirsii is 
problematic after 1105bp length and is not included in the 
analyses. To provide a natural classification for O. cirsii, we 
synonymize it under Chaetosphaeronema hispidulum.

Two new collections, C. achilleae (MFLUCC 16-0476) 
and C. hispidulum (CBS 216.75) with glabrous pyc-
nidia cluster with Ophiobolus cirsii (MFLUCC 13-0218), 
(Fig. 68) with strong bootstrap value (99/100/0.99). Com-
bined with morphological characters, these two collections 
are recognized as conspecific with C. hispidulum. Chaeto-
sphaeronema achilleae is also reduced to a synonym of the 
type species.

Distribution: Australia, Germany, India, Italy, Japan, Rus-
sia (Gruyter et al. 2010; Quaedvlieg et al. 2013, this study).

Chaetosphaeronema hispidulum (Corda) Moesz, Bot. Közl. 
14: 152 (1915)

 = Chaetosphaeronema achilleae S.K. Huang & K.D. Hyde, 
in Hyde et al., Fungal Divers. 80: 1–270 (2016)
 = Ophiobolus cirsii (P. Karst.) Sacc., Syll. fung. 2: 341 
(1883)

Facesoffungi number: FoF 07153, Figs. 69, 70, 71
Saprobic on dead stem of Achillea nobilis, Onobrychis 

sp., Medicago sp. Sexual morph: Ascomata dark brown to 
black, solitary to gregarious or confluent, visible as spots 
on the host surface, immersed to semi-immersed, globose 
to subglobose, unilocular, glabrous, thick-walled, papil-
late, ostiolate. Ostiole single, cylindrical, centrally located. 
Peridium composed of thick-walled, dark brown to pale 
brown or hyaline cells of textura angularis. Hamathecium 
consisting of asci and pseudoparaphyses. Pseudoparaphy-
ses hyaline, broad cellular, septate, constricted at septa, 
branched, smooth-walled. Asci 8-spored, bitunicate, with 
indistinct ocular chamber, cylindrical to cylindric-clavate, 
with rounded apex and short pedicel. Ascospores greenish 
yellow, overlapping or lying parallel or spiral, without sheath 
or appendages, septate, inflated at 10th cell, the inflation 
more pronounced near the 9th septum, apical part bent or 
curved (Ariyawansa et al. 2014). Asexual morph: Conidi-
omata 180–260 µm diam., 150–390 µm high, dark brown 
to black, pycnidial, solitary to gregarious, deeply immersed 
with only the dark brown, rostrate ostiole visible in sur-
face view, globose to subglobose, unilocular, setose, thick-
walled, ostiolate. Ostiole 140–200 × 70–110 µm, single, 
cylindricalto obconical, straight or curved, covered by dark 
brown to brown setae. Conidiomatal setae 70–130 × 4–6 µm, 
restricted to the beak, dark brown and blunt at base, becom-
ing paler and attenuated towards top, septate, unbranched, 
smooth-walled. Conidiomatal wall 15–70 µm wide, com-
posed of relatively thick-walled dark brown to pale brown 
cells of textura angularis in the upper part and ostiolar 
region, with thick-walled, pale brown to hyaline cells of 
textura angularis gradually merging with textura prismat-
ica in the basal and lateral part. Conidiophores reduced to 
conidiogenous cells. Conidiogenous cells 4–10 × 2–4 µm, 
hyaline, enteroblastic, annelidic, cylindrical to lageniform, 
determinate, smooth-walled, with periclinal thickenings 
at collarette zone, or percurrently proliferating 1–2 times. 
Conidia 7–12 × 1.6–2.2 µm ( ̄x = 10 × 1.9 µm; n = 50), hya-
line, cylindrical, rounded at apex, blunt and truncate at base, 
straight or slightly curved, 1-septate, without constrictions 
at the septum, often guttulate, smooth-walled.

Culture characters: Strain MFLUCC 17–2503, colonies 
on PDA, reaching 30–40 mm diam. after 30 d at 20–25 °C, 
producing globules, pale brown in the middle zone, with 
dense, flattened, filamentous, cottony, aerial hyphae, brown 
in the margin area, margin circular, with sparse, filiform aer-
ial hyphae, reverse dark brown; strain MFLUCC 17–1317, 
colonies on PDA, reaching 50–60 mm diam. after 21 days 
at 20–25 °C, with pale brown to brown, dense, flattened, 
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filamentous, fluffy, aerial hyphae in the middle zone, white, 
sparse, circular, entire; aerial hyphae in the margin region, 
reverse pale brown to brown.

Material examined: Russia, Rostov Region, Oktyabr-
sky District, southern outskirts of Persianovky settlement, 
Khoruli gully (rus. balka Khoruli), on dead stems of Achil-
lea nobilis (Asteraceae), 28 April 2015, T.S. Bulgakov, 
T218 (MFLU 15–1922); ibid., Italy, Province of Forlì-
Cesena, Premilcuore, Passo della Braccina, on dead aerial 
stems of Onobrychis viciifolia (Fabaceae), 31 July 2016, 
Erio Camporesi, IT3050 (MFLU 16–2275), living culture 
MFLUCC 17-2503, (KUN, HKAS 101659); ibid., Province 
of Arezzo, near Poppi, on dead aerial stems of Medicago 
sp. (Fabaceae), 13 June 2016, Erio Camporesi, IT2998 
(MFLU 16-1965), living culture MFLUCC 17–1317 = ICMP 
21551 = KUMCC 16-0103, (KUN, HKAS 97468).

Notes: Chaetosphaeronema achilleae was introduced 
as a new taxon based on its smaller, glabrous conidiomata 
with textura angularis cells and lack of conidiomatal setae 
(Hyde et al. 2016). After re-examining the type specimen, 
we found that it has setose conidiomata with textura angu-
laris to textura prismatica cells. The conidiogenous cells 
are percurrently proliferating 1–2 times. The LSU and ITS 
sequences of C. achilleae differ from C. hispidulum in only 
2 base pairs. Thus, C. achilleae is considered as conspecific 
with C. hispidulum. Two new collections were distinguished 
from C. hispidulum by smaller and glabrous conidiomata, 
but molecular data proved they are the same species. Thus, 
setose pycnidia and dimension of conidiomata are not stable 
characters to delineate the species in Chaetosphaeronema. 
A revised description and photos are provided for C. his-
pidulum, and also the measurements of each collection is 
shown in Table 3.

Fig. 68  Phylogenetic tree generated from a maximum likelihood 
analysis based on a concatenated alignment of LSU, SSU and ITS 
sequences data representing Chaetosphaeronema and other genera in 
Phaeosphaeriaceae. The newly generated nucleotide sequences were 
compared against the GenBank database via blast search. Related 
sequences were obtained from GenBank (https ://www.ncbi.nlm.nih.
gov/genba nk/). Nineteen strains are included in the analyses, which 
comprise 2721 characters including gaps (LSU: 1–854, SSU: 855–
2144, ITS: 2145–2721). Sulcispora pleurospora MFLUCC 14-0995 
is used as the outgroup taxon. The tree topology of the maximum 
likelihood analysis is similar to either the maximum parsimony or the 
Bayesian analysis. The best scoring RaxML tree with a final optimi-
zation likelihood value of − 6355.103133 is presented. The matrix 
had 334 distinct alignment patterns, with 23.66% of undetermined 
characters or gaps. Estimated base frequencies were: A = 0.251913, 

C = 0.214042, G = 0.272247, T = 0.261798; substitution rates 
AC = 1.654340, AG = 3.138157, AT = 1.609133, CG = 0.985821, 
CT = 5.651532, GT = 1.000000; gamma distribution shape parameter 
α = 0.020000. The maximum parsimonious dataset consisted of con-
stant 2421, 226 parsimony-informative and 74 parsimony-uninforma-
tive characters. The parsimony analysis of the data matrix resulted in 
the maximum of two equally most parsimonious trees with a length 
of 466 steps (CI = 0.796, RI = 0.833, RC = 0.663, HI = 0.204) in the 
first tree. Maximum parsimony (MPBS) and maximum likelihood 
(MLBS) bootstrap support values higher than 50%, and Bayesian pos-
terior probabilities ≥ 0.95 (PP) are shown above or below the nodes. 
Hyphen (“–”) indicates a value lower than 50% for MPBS and MLBS 
and a posterior probability lower than 0.95 for BYY. The scale bar 
indicates 0.01 changes. Ex-type or reference strains are in bold. New 
isolates are in blue

https://www.ncbi.nlm.nih.gov/genbank/
https://www.ncbi.nlm.nih.gov/genbank/
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Fig. 69  Chaetosphaeronema hispidulum (MFLU 15–1922) a, b 
Herbarium package and specimen. c, d Appearance of dark brown to 
black coniodiomata on the host, note d black ostiole in surface view. 
e, f, g Vertical sections of conidiomata. h Conidiomatal setae. i Osti-

ole. j Vertical section of peridium. k Ostiole with periphyses. l–r 
Conidiogenous cells and developing conidia (arrows show 2 annel-
lides). s–x Conidia. Scale bars c–d = 200  µm, e–g = 100  µm, h–i, 
k = 20 µm, j = 50 µm, l–x = 5 µm
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Fig. 70  Chaetosphaeronema hispidulum (MFLU 16–2275) a Her-
barium specimen. b–d Appearance of dark brown coniodiomata on 
the host. e–g Vertical section of conidiomata. h, k Vertical section of 
peridium. i–j Ostiole with periphyses. l–p Conidiogenous cells and 

developing conidia (arrows show 2 annellides). q–s Conidia. t Ger-
minating conidium. u–v Culture on PDA. Scale bars b = 500 µm, c–
d = 200 µm. e–g = 100 µm, h, k, s–t = 20 µm, i–j = 50 µm, l–r = 5 µm, 
u–v = 20 mm
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Chaetosticta Petr. & Syd., Ann Mycol. 23(3/6): 270 (1925)
Facesoffungi number: FoF 07154, Fig. 72
Dothideomycetes, genera incertae sedis
Saprobic or parasitic on the host plant in terrestrial 

habitat. Sexual morph: undetermined. Asexual morph: 
Conidiomata pale brown, pycnidial, scattered, superficial, 
globose to slightly depressed, membranous, unilocular, 
setose, ostiolate. Ostiole circular, papillate, centrally located. 
Conidiomatal setae pale brown, subulate, with obtuse apex, 
unbranched, septate, smooth-walled. Conidiomatal wall 

composed of thin-walled, brown cells of textura angularis. 
Conidiophores reduced to conidiogenous cells. Conidiog-
enous cells arising from the innermost wall cells of the con-
idioma, hyaline, enteroblastic, phialidic, doliiform to ampul-
liform, determinate, smooth-walled, periclinal thickenings 
at the collarette zone. Conidia hyaline, cylindrical, with 
rounded ends, aseptate to several septate, smooth-walled, 
guttulate (Sutton 1980).

Type species: Chaetosticta perforata (Ellis & Everh.) 
Petr. & Syd., Ann Mycol. 23(3/6): 270 (1925)

Fig. 71  Chaetosphaeronema hispidulum (MFLU 16-1965) a Her-
barium specimen. b, c Appearance of dark brown to black coniodio-
mata on the host. d–f Vertical sections of conidiomata. g Ostiole. h 
Vertical section of peridium. i–k Conidiogenous cells and develop-

ing conidia. l Germinating conidium. m–o Conidia. p–q Culture on 
PDA. Scale bars b = 200  µm, c–f = 100  µm, g = 50  µm, h = 20  µm, 
i–k = 5 µm, l–o = 10 µm, p–q = 25 mm
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Notes: Crane (1971) revised Chaetosticta and designated 
a lectotype on undersurface of leaves of Cirsium discolor 
(Asteraceae) for its generic type, C. perforata. The genus 
was re-described and re-illustrated by Sutton (1980) and 
Morgan-Jones et al. (1972e). Four taxa are listed in Index 
Fungorum (2019), but, apart from type species, other taxa 
have not been re-examined. The sexual morph of Chaeto-
sticta has been assigned to Nematostoma Syd. & P. Syd. 
and Lasiostemma Theiss., Syd. & P. Syd. (Pseudoperispori-
aceae) (Barr 1968; Crane 1971; Kirk et al. 2008; Hyde et al. 
2013), but these connections have never been successfully 
demonstrated by culture studies or other evidence. Thus, 
we place Chaetosticta in Ascomycota, genera incertae sedis 
until molecular data is available.

Distribution: Australia, Chian, Brazil, India, Italy, Japan, 
Malaysia, New Zealand, Romania, Spain, UK, USA, (Sutton 
1980, https ://www.gbif.org/).

Cheilaria Lib., Pl. crypt. Arduenna, fasc. (Liège) 1(Praef.): 
8 (1830)

Facesoffungi number: FoF 07155, Fig. 73
Ascomycota, genera incertae sedis
Saprobic or parasitic on the host plant in terrestrial habi-

tat. Sexual morph: undetermined. Asexual morph: Con-
idiomata dark brown, acervular, scattered to gregarious, 
semi-immersed, unilocular, glabrous. Ostiole absent. Con-
idiomatal wall composed of thick-walled, dark brown to pale 
brown cells of textura angularis to textura epidermoidea. 
Conidiophores reduced to conidiogenous cells. Conidiog-
enous cells hyaline, enteroblastic, phialidic, lageniform to 
cylindrical, determinate, smooth-walled, with a minute api-
cal channel. Conidia hyaline, fusiform, straight or slightly 
curved, 0–3-septate, smooth-walled, eguttulate (Sutton 
1980).

Type species: Cheilaria agrostidis Lib., Pl. crypt. Ardu-
enna, fasc. (Liège) 1: no. 63 (1830)

Notes: Cheilaria resembles Myriellina, and the differ-
ences between these two genera see notes of Myriellina. 
Wijayawardene et al. (2017b) accepted only Cheilaria agros-
tidis in the genus. This species is associated with leaf lesions 
on Calamagrostis inexpansa, C. varia, Cymbopogon gigan-
teus, Milium effusum (Poaceae) (Sutton 1980). No molecular 
data is available for this genus. Fresh collections are needed 
to place it in a natural group.

Distribution: Germany, Sudan, Switzerland, UK, USA 
(Sutton 1980).

Choanatiara DiCosmo, in Nag Raj & DiCosmo, Can. J. Bot. 
62(4): 709 (1984)

Facesoffungi number: FoF 07156
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
dark brown to black, pycnidial, solitary to gregarious or 
confluent, initially immersed, ultimately becoming partly 
erumpent, globose to subglobose, unilocular, glabrous, 
ostiolate. Ostiole single, papillate, circular or oval, excentric. 
Conidiomatal wall composed of thick-walled, dark brown 
to hyaline cells of textura angularis to textura globulos or 
textura prismatica. Conidiophores arising all around the 
cavity of the conidiomata, reduced to conidiogenous cells 
or present, when present, hyaline, cylindrical, unbranched or 
branched, invested in mucus. Conidiogenous cells hyaline, 
enteroblastic, phialidic, ampulliform to lageniform, discrete 
or integrated, smooth-walled, with or without percurrent 
proliferation. Conidia hyaline, fusiform to naviculate, with 
an acute apex, and a narrow and truncate base, unicellular, 
smooth-walled, bearing a funnel-shaped, apical or subapical, 
mucoid appendage.

Table 3  Measurement of each collection of Chaetosphaeronema hispidulum 

Species name Collection no. Conidiomata 
(µm)

Ostiole (µm) Conidiogenous 
cells (µm)

Conidia (µm) Setae (µm) Reference

Chaeto-
sphaeronema 
hispidulum

Up to 450 diam. Beak up to 200 
long

9.5–11.5 × 2.5–3 12–13 × 2 Up to 100 long Sutton (1980)

C. hispidulum 
(original name 
C. achilleae)

MFLUCC 
16-0476

200–290 high, 
180–245 wide 
(av. 240 × 200)

Not mentioned 7–12 × 1–2 (av. 
10 × 1.5)

9–16 × 1.5–3 (av. 
12 × 2)

Not reported Hyde et al. 
(2016)

C. hispidulum 
(original name: 
C. achilleae)

MFLUCC 
16-0477

180–260 diam., 
150–390 high

140–
200 × 70–110

4–10 × 2–4 7–12 × 1.6–2.2 
(av. 10 × 1.9)

70–130 × 4–6 This study

C. hispidulum MFLUCC 
17–1317

220–330 diam., 
170–360 high

90–
180 × 80–160

5–11 × 3–7 9.7–13.5 × 1.6–3 
(av. 12 × 2.4)

Absent This study

C. hispidulum MFLUCC 
17–2503

180–280 diam., 
165–240 high

100–
160 × 50–150

6–10 × 3–6 12–16.4 × 1.6–3 
(av. 14× 20)

Absent This study

https://www.gbif.org/


396 Fungal Diversity (2020) 100:279–801

1 3

Type species: Choanatiara lunata DiCosmo & Nag Raj, 
in Nag Raj & DiCosmo, Can. J. Bot. 62(4): 712 (1984)

Notes: Choanatiara was collected from fallen leaves of 
Pinus resinosa (Pinaceae) in Canada. Choanatiara is char-
acterized by unilocular conidiomata with sinuate, lateral 
neck, more than one distinct tissue type, and fusiform to 
occasionally navicular, unicellular conidia bearing a funnel-
shaped, apical or subapical, mucoid appendage. Two species 
are accepted in the genus, C. gracilis Nag Raj and C. lunata. 
No sequence data is available for these two species. We re-
examined the type specimens of the twoChoanatiara species 
and provide detailed descriptions and photo plates.

Distribution: Canada, India.

Key to the species of Choanatiara
1.  Conidiomta with lateral ostiole, average size of conidia 

15 × 1.8 µm .....................................................C. gracilis
1.  Conidiomta with central ostiole, average size of conidia 

25 × 3 µm ..........................................................C. lunata

Choanatiara gracilis Nag Raj, in Nag Raj & DiCosmo, Can. 
J. Bot. 62(4): 712 (1984)

Facesoffungi number: FoF 07157, Fig. 74
Saprobic on fruit capsules of Eucalyptus sp. (Myrtaceae). 

Sexual morph: undetermined. Asexual morph: Conidi-
omata 200–250 µm diam., 100–200 µm high, dark brown 
to black, pycnidial, solitary to gregarious, deeply immersed 
at beginning, then becoming partly erumpent at maturity, 

Fig. 72  Chaetosticta perforata 
(a, c, e, f redrawn from Sutton 
1980, b, d, g from Morgan-Jones  
et al. 1972e) a Surface view of a 
conidioma. b Vertical section of 
conidioma. c, d Conidiogenous 
cells and developing conidia. e 
Conidiomatal seta. f, g Conidia



397Fungal Diversity (2020) 100:279–801 

1 3

subglobose to broadly ellipsoidal, unilocular, thick-walled, 
glabrous, with a subcylindrical or narrow conical, lateral 
neck, ostiolate. Ostiole single, circular or oval, excentric. 
Conidiomatal wall 20–60 µm wide, composed of two distinct 
tissue layers, an outer layer of textura angularis to textura 
globulos with thick-walled, dark brown to brown cells, and 
an inner layer of textura prismatica with thick-walled, large 
hyaline cells but reduced in size towards the conidial hyme-
nium. Conidiophores arising all around the cavity of the 
conidiomata, reduced to conidiogenous cells or present, 
when present, hyaline, broadly cylindrical, unbranched or 
sparsely branched, invested in mucus. Conidiogenous cells 
5–7 × 2–2.5 µm, hyaline, enteroblastic, phialidic, ampulli-
form to lageniform, discrete or integrated, smooth-walled, 
proliferating once or twice. Conidia 12–17 × 2–3  µm 
( ̄x = 15 × 1.8 µm; n = 30), hyaline, fusiform to occasion-
ally naviculate, acute at apex, narrow and truncate at base, 
aseptate, smooth-walled, bearing a funnel-shaped, apical or 
subapical, mucoid appendage.

Material examined: India, Bangalore, Lalbagh Gardens, 
on fruit capsules of Eucalyptus sp. (Myrtaceae), 19 Septem-
ber 1980, T.R. Nag Raj (DAOM 186356, holotype).

Choanatiara lunata DiCosmo & Nag Raj, in Nag Raj & 
DiCosmo, Can. J. Bot. 62(4): 712 (1984)

Facesoffungi number: FoF 07158, Fig. 75
Saprobic on fallen leaves of Pinus resinosa (Pinaceae). 

Sexual morph: undetermined. Asexual morph: Conidi-
omata 200–300 µm diam., 200–300 µm high, dark brown 
to black, pycnidial, mostly solitary, occasionally gregari-
ous, appearing as irregular humps in surface view, deeply 
immersed at beginning, then becoming partly erumpent at 
maturity, globose to subglobose, unilocular, thick-walled, 
glabrous, ostiolate. Ostiole papillate, single, circular or 

oval, papillate, centrally located or with a lateral sinuate 
neck. Conidiomatal wall 10–50 µm wide, composed of two 
distinct tissue layers, an outer layer of textura globulosa 
thick-walled cells, dark brown becoming lighter toward the 
interior, and an outer layer of textura angularis to textura 
intricata thick-walled cells, hyaline. Conidiophores aris-
ing from the innermost layers of the conidiomata, hyaline, 
cylindrical or irregular, branched, septate, invested in mucus. 
Conidiogenous cells 6–9 × 2–4 µm, hyaline, enteroblastic, 
phialidic, cylindrical to ampulliform or lageniform, discrete 
or integrated, smooth-walled. Conidia 23–27 × 2–3  µm 
( ̄x = 25 × 3 µm; n = 30), hyaline, lunate to fusiform, obtuse at 
apex, narrow and truncate at base, aseptate, smooth-walled, 
bearing a funnel-shaped, apical, mucoid appendage.

Material examined: Canada, Ontario, Lambton County, 
Pinery Provincial Park, on fallen needles of Pinus resin-
osa (Pinaceae), 23 September 1979, F. DiCosmo (DAOM 
173904, holotype); Ontario, Trout Creek, South of Delhi, 
on fallen leaves of P. resinosa, F. DiCosmo, 31 July 1980 
(DAOM 215182).

Chondropodiella Höhn., Hedwigia 59(5): 281 (1917)
Facesoffungi number: FoF 07159, Fig. 76
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat, such 

as Clethra alnifolia, C. acuminata (Clethraceae). Sexual 
morph: putative sexual morph see Groves(1965). Asexual 
morph: Conidiomata dark brown, pycnidial, solitary to gre-
garious, semi-immersed to erumpent, cylindrical to cylin-
drical-subulate, sometimes bent, unilocular, locule extend-
ing the length of the beak and somewhat enlarged in the 
basal part, glabrous, beaked. Conidiomatal wall composed 
of thick-walled, hyaline to dark brown, somewhat interwo-
ven to almost parallel hyphae of textura epidermoidea in 

Fig. 73  Cheilaria agrostidis 
(redrawn from Sutton 1980) a 
Conidia. b Conidiogenous cells 
and developing conidia. c Verti-
cal section of conidioma
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the outer layer, becoming thick-walled, yellowish hyphae of 
textura oblita in the wall of the beak. Conidiophores aris-
ing from basal and lateral walls, hyaline, simple, branched, 

septate, smooth-walled. Conidiogenous cells hyaline, holo-
thallic, cylindrical, determinate, smooth-walled. Conidia 
hyaline, arthric, formed by disarticulation of the conidial 

Fig. 74  Choanatiara gracilis (DAOM 186356, holotype) a, b Her-
barium package and specimen. c Appearance of dark brown to black 
conidiomata on the host. d Vertical section of conidioma. e, f Sec-
tion of peridium. g–i Conidiogenous cells and developing conidia. 

j–n Conidia examined using lactophenol cotton blue and India ink.
(arrows show appendages). Scale bars d = 100  µm, e–f = 20  µm, g–
i = 10 µm, j–n = 5 µm
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chain, produced in simple unbranched chains with the old-
est conidium at the apex, cylindrical to ellipsoid, rounded at 
both ends or occasionally truncate at the base, unicellular, 
smooth-walled (Groves 1965; Morgan-Jones 1977).

Type species: Chondropodiella clethrincola (Ellis) 
Höhn., Hedwigia 59(5): 281 (1917)

Notes: The cylindrical to subulate conidiomata with loc-
ule extending the length of the beak and somewhat enlarged 
in the basal part in Chondropodiella is similar to Cornicu-
lariella. However, Corniculariella can be distinguished 

from Chondropodiella by its enteroblastic, phialidic conid-
iogenous cells and falcate or fusiform to clavate, 1–10-sep-
tate, curved conidia (Morgan-Jones et al. 1972d, this study). 
Chondropodiella has holothallic, cylindrical, septate conid-
iogenous cells, and hyaline, arthric, aseptate conidia formed 
by disarticulation of the unbranched conidial chain, with 
the oldest conidium at the apex, which can easily be con-
fused with Phellostroma (Morgan-Jones et al. 1972d; Sutton 
1980). However, the latter can be separated by its stromatic, 

Fig. 75  Choanatiara lunata (DAOM 173904, holotype; DAOM 
215182) a–d Herbarium package and specimens (d from DAOM 
215182). e, f Appearance of dark brown to black conidiomata on the 
host. g, h Vertical sections of conidiomata (h from DAOM 215182. i, 
j Section of peridium. k–p Conidiophores, conidiogenous cells and 

developing conidia (arrows show conidiogenous cells). q–u Conidia 
(r–u examined by using lactophenol cotton blue and India ink, 
arrows show apical appendages). Scale bars e = 500 µm, f = 200 µm, 
g–h = 100 µm, i–j = 20 µm, k–u = 10 µm
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pycnidial, cushion-shaped, multilocular conidiomata (Mor-
gan-Jones et al. 1972d).

Chondropodiella is monotypic. Chondropodiella cle-
thrincola was generally considered as the microconidial 
state of species placed in Godronia (Coolce and Ellis 1877; 
Groves 1965; Sutton 1977a). However, it is unclear whether 
Chondropodiella is congeneric with Godronia as no DNA 
sequence data exists for either generic type. Therefore, 
Chondropodiella should be treated as a legitimate name 
rather than reduced to a synonym of Godronia (Kirk et al. 
2013). Fresh collections of this species are needed to clear 
up the placement of this genus and its putative sexual morph.

Distribution: Brazil, Sweden, USA (Groves 1965; https 
://www.gbif.org/).

Ciliochora Höhn., Ber. dt. bot. Ges. 37: 159 (1919)
Facesoffungi number: FoF 07160, Fig. 77
Ascomycota, genera incertae sedis
Parasitic on the host plant in terrestrial habitat, such 

as Bambusa sp. (Poaceae), Fagus sylvatica (Fagaceae), 
Spatholobus littoralis (Fabaceae), Vitex parviflora (Lami-
aceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata brown, stromatic, pycnidial, solitary to gregar-
ious, immersed, irregularly pulvinate or globose to subglo-
bose, unilocular or multilocular, glabrous, with or without a 
well-developed clypeus. Ostiole absent, dehiscence by irreg-
ular splits of the apical wall. Conidiomatal wall composed of 
thick-walled, brown to pale brown cells of textura angularis 
to textura globulosa or textura prismatica. Conidiophores 
reduced to conidiogenous cells. Conidiogenous cells hyaline 

Fig. 76  Chondropodiella 
clethrincola (redrawn from 
Morgan-Jones et al. 1972d) a 
Conidia. b Vertical section of 
conidioma. c Conidiophores, 
and conidia

https://www.gbif.org/
https://www.gbif.org/
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to subhyaline, enteroblastic, or holoblastic, subcylindrical, 
lagcniform, broadly ampulliform or irregular, integrated 
or discrete, determinate or indeterminate, smooth-walled. 
Conidia hyaline to subhyaline, fusiform to ellipsoidal, with 
truncate base, unicellular, smooth-walled, bearing tubu-
lar, branched or unbranched, flexuous, attenuated, apical 
appendages. Microconidia occasionally present, hyaline, 
acerose, straight or curved, unicellular, smooth-walled (Nag 
Raj and DiCosmo 1978; Nag Raj 1993).

Type species: Ciliochora longiseta (Racib.) Höhn., in 
Weese, Mitt. bot. Inst. tech. Hochsch. Wien 1(3): 84 (1924)

Notes: Nag Raj (1993) accepted two leaf-inhabiting spe-
cies, Ciliochora indica (Subram. & K. Ramakr.) Nag Raj 
and C. longiseta. A third species C. calabrica B. Sutton & 
Mugnai was described from F. sylvatica in Italy; it is distin-
guished by its larger conidia and longer appendages (Sut-
ton et al. 1996). The sexual morph of Ciliochora has been 
assigned in Physalospora (Nag Raj 1993), but there is no 
molecular data to prove this connection.

Distribution: India, Java, Philippines (Nag Raj 1993).

Ciliosporella Petr., Ann Mycol. 25(3/4): 217 (1927)
Facesoffungi number: FoF 07161
Sordariomycetes, Xylariomycetidae, Xylariales, 

Microdochiaceae
Saprobic on the host plant (Fabaceae and Myrtaceae) in 

terrestrial habitats. Sexual morph: undetermined. Asexual 
morph: Conidiomata pale brown to brown or dark brown, 
stromatic, pycnidial, solitary to gregarious or confluent, 
deeply immersed, globose to depressed globose, unilocular 
or multilocular, glabrous, papillate, ostiolate. Ostiole sin-
gle, short, rounded, excentric. Conidiomatal wall of textura 

angularis or textura angularis to textura epidermoideat, 
thick-walled, brown, becoming paler toward the conidial 
hymenium. Paraphyses hyaline, filiform, unbranched, 
smooth-walled, originating from inner layer cells of con-
idiomata or from conidiophores. Conidiophores formed 
from the innermost wall layers of conidiomata, reduced 
to conidiogenous cells, when present hyaline, branched or 
unbranched, septate, smooth-walled. Conidiogenous cells 
hyaline, enteroblastic, phialidic, subcylindrical to lageni-
form, discrete or integrated, determinate, smooth-walled. 
Conidia hyaline, fusiform to naviculate, truncate at base, 
acute at apex, 0–2-septate, attenuated at the apex into a ros-
trate tubular, unbranched appendage.

Type species: Ciliosporella selenospora Petr., Ann 
Mycol. 25(3/4): 217 (1927)

Notes: Ciliosporella was described form Trifolium alp-
estre in Australia (Petrak 1927b). Nag Raj (1974, 1993) re-
described and re-illustrated the genus. Yuan and Mohammed 
(1997) described a second species C. tuberculiformis Z.Q. 
Yuan & C. Mohammed on Eucalyptus regnans (Myrtaceae) 
in Tasmania. Ciliosporella tuberculiformis is distinguished 
from C. selenospora by its larger conidia, host plant and 
geographical distribution. We re-examined the isotype of C. 
selenospora, and found it has hyaline, filiform, paraphyses 
and 0–1-septate conidia. Thus an emended description for 
Ciliosporella is provided. In addition, two fresh collections 
on Colutea arborescens and Galega sp. from Italy share 
similar morphology of conidiomata, conidiogenous cells 
and conidia with C. selenospora and C. tuberculiformis, 
but are distinguished by conidia dimensions and septa-
tion, as well as conidiomatal structure. Therefore, a new 
species Ciliosporella italica is introduced for these two 

Fig. 77  Ciliochora longiseta 
(redrawn from Nag Raj and 
DiCosmo 1978) a Conidia. 
Conidiogenous cells and devel-
oping conidia
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strains. Our phylogeny, based on LSU sequence data show 
that Ciliosporella is related to Sordariomycetes (Fig. 78). 

Fresh collections of the generic type are needed to confirm 
its placement.

Distribution: Austria, Italy (Nag Raj 1993; this study).
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Fig. 78  Phylogenetic tree generated from a maximum likelihood 
analysis analysis based on the alignment of LSU sequences data 
representing Microdochiaceae and other families in Xylariales. The 
newly generated nucleotide sequences were compared against the 
GenBank database by Blast search. Related sequences were obtained 
from GenBank (https ://www.ncbi.nlm.nih.gov/genba nk/). Ninety-six 
strains are included in the analyses, which comprise 772 characters 
including gaps. Chaetosphaeria jonesii MFLUCC 15–1015 and C. 
innumera MR 1175 are used as the outgroup taxa. The tree topol-
ogy of the maximum likelihood analysis is similar to either the maxi-
mum parsimony or the Bayesian analysis. The best scoring RAxML 
tree with a final optimization likelihood value of − 7919.785516 
is presented. The matrix had 345 distinct alignment patterns, with 
2.16% of undetermined characters or gaps. Estimated base frequen-
cies were: A = 0.249993, C = 0.207779, G = 0.298530, T = 0.243698; 
substitution rates AC = 0.713492, AG = 3.270922, AT = 1.082226, 
CG = 0.604374, CT = 6.756273, GT = 1.000000; gamma distribution 
shape parameter α = 0.486612. The maximum parsimonious dataset 
consisted of constant 484, 233 parsimony-informative and 55 parsi-
mony-uninformative characters. The parsimony analysis of the data 
matrix resulted in the maximum of two equally most parsimonious 
trees with a length of 1392 steps (CI = 0.300, RI = 0.706, RC = 0.212, 
HI = 0.700) in the first tree. Maximum parsimony (MPBS) and maxi-
mum likelihood (MLBS) bootstrap support values higher than 50%, 
and Bayesian posterior probabilities ≥ 0.95 (PP) are shown above or 
below the nodes. Hyphen (“–”) indicates a value lower than 50% for 
MP BS and MLBS and a posterior probability lower than 0.95 for 
BYY. The scale bar indicates 0.04 changes. Ex-type or ex-epitype 
strains are in bold. New isolates are in blue

◂

Key to species
1. Paraphyses present, conidia 0–2-septate ........................2
1. Paraphyses absent, conidia aseptate ...C. tuberculiformis
2.  Conidiophores cylindrical, branched, septate, average size 

of conidia 27 × 3.5 µm .............................C. selenospora
2.  Conidiophores reduced to conidiogenous cells, average 

size of conidia 35 × 3µm ...................................C. italica

Ciliosporella selenospora Petr., Ann Mycol. 25(3/4): 217 
(1927)

Facesoffungi number: FoF 07162, Fig. 79
Saprobic on dead stems of Trifolium alpestre (Fabaceae). 

Sexual morph: undetermined. Asexual morph: Conidio-
mata 150–300 µm diam., 100–150 µm high, pale brown to 
brown, stromatic, pycnidial, solitary to gregarious or occa-
sionally confluent, deeply immersed, globose to depressed 
globose, unilocular or multilocular, glabrous, papillate, 
ostiolate; the locules 60–100 µm diam., 80–100 µm high. 
Ostiole 30–40 × 20–40 µm, single, short, rounded, excen-
tric. Conidiomatal wall 20–40 µm wide, composed of three 
types of cells, (a) basal wall of textura angularis to textura 
epidermoidea with pale to hyaline, thick-walled cells; (b) 
middle wall of textura epidermoidea with hyaline, thick-
walled cells; (c) upper wall which surrounding by brown 
to pale brown, thick-walled, cells of textura angularis. 
Paraphyses hyaline, filiform, unbranched, smooth-walled, 
originating from inner layer of cells of conidiomata or from 
conidiophores. Conidiophores 10–20 × 2–4 µm, formed from 

the innermost wall layers of conidiomata, hyaline, branched, 
septate, smooth-walled. Conidiogenous cells 6–10 × 2–3 µm, 
hyaline, enteroblastic, phialidic, subcylindrical to lageni-
form, discrete or integrated, determinate, smooth-walled, 
with morderate periclinal thickening in the collarette zone. 
Conidia 23–31 × 3–5 µm ( ̄x = 27 × 3.5 µm; n = 30), hyaline, 
fusiform to navicular, truncate at base, acute at apex, 1-sep-
tate, bearing a rostrate, tubular, unbranched appendage at 
apex (6–11 × 1–2 µm).

Material examined: Austria, Brunn in Mähren, on stems 
of Trifolium alpestre L. (Fabaceae), May 1926, J. Hruby 
(FH 01142397, isotype), F. Petrak, Flora Bohemiae et Mora-
viae exs. #2245.

Ciliosporella italica W.J. Li, Camporesi & K.D. Hyde, sp. 
nov.

Index Fungorum number: IF557142, Facesoffunginum-
ber: FoF 07163, Figs. 80, 81

Etymology: Named after the country Italy, where it was 
collected.

Saprobic on dead stream of Colutea arborescens and 
Galega sp. (Fabaceae). Sexual morph: undetermined. Asex-
ual morph: Conidiomata 200–250 µm diam., 50–100 µm 
high, brown to black, stromatic, pycnidial, solitary to gre-
garious or confluent, immersed, subperidermal, globose to 
depressed globose, unilocular or multi-locular, thick-walled, 
glabrous, papillate, ostiolate, the locules 50–80 µm diam., 
60–100 µm high. Ostiole 10–30 µm wide, single to each 
locule, circular, centrally or laterally located. Conidiomatal 
wall 8–15 µm wide, composed of thick-walled, pale brown 
to hyaline cells of textura prismatica to angularis, becom-
ing thicker at upper part. Conidiophores reduced to conid-
iogenous cells. Paraphyses hyaline, filiform, unbranched, 
smooth-walled, originating from inner layer of cells of 
conidioma. Conidiogenous cells 6–10 × 2–5 µm, hyaline, 
enteroblastic, phialidic, cylindrical to lageniform, attenuate 
towards apex, discrete, determinate, formed from the inner 
layer cells of the conidiomata. Conidia 30–42 × 2.6–4.3 µm 
( ̄x = 35 × 3 µm; n = 100), hyaline, fusiform to navicular, with 
an acute apex and slightly truncate base, mostly 1-septate, 
occasionally 2-septate, thick-walled, smooth, attenuated at 
the apex into a rostrate, tubular, unbranched appendage.

Culture characteristics: colony on the PDA, reaching 
15–20 mm diam, after 14 days at 25 °C, orange, with white, 
circular margin, flattened, felt-like, with filamentous, dense, 
aerial mycelium on the surface, reverse similar in colour.

Material examined: Italy, Province of of Forlì-Cesena, 
Predappio, San Martino, on dead aerial branches of Colutea 
arborescens (Fabaceae), 22 March 2016, Erio Camporesi, 
IT2898 (MFLU 16-1114, holotype), ex-type living culture, 
MFLUCC 16-1146, ICMP 21541; ibid., Province of Arezzo, 
Stia, Montemezzano, on dead aerial stems of Galega offici-
nalis (Fabaceae), 15 July 2016, Erio Camporesi, IT3029 

https://www.ncbi.nlm.nih.gov/genbank/
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(MFLU 16-2154, paratype), ex-paratype living culture, 
MFLUCC 16-1305.

Notes: Strain (MFLUCC 16-1146) on C. arborescens 
shares similar characters with strain (MFLUCC 16-1305) on 

Galega sp., in having stromatic and pycnidial conidiomata 
with lateral ostiole, phialidic conidiogenous cells and fusi-
form to navicular, 0–2-septate conidia. Moreover, these two 
strains are 100% identical in LSU, SSU, ITS, rpb2 sequence 

Fig. 79  Ciliosporella selenospora (FH 01142397, isotype). a, b 
Herbarium package and specimen. c, d Appearance of pale brown to 
brown conidiomata on the host. e, f Vertical section of conidiomata. 

g, h, k Section of peridium. i, j, l–o Conidiophores, conidiogenous 
cells, paraphyses and developing conidia. p–t Conidia. Scale bars 
c = 200 µm, d–f = 100 µm, g, i = 20 µm, h, k = 50 µm, j, l–t = 10 µm
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Fig. 80  Ciliosporella italica (MFLU 16-1114, holotype) a Herbar-
ium specimen. b, c Appearance of dark brown conidiomata on the 
host. d, e, h Vertical section of conidiomata. f, g Section of peridium. 
i Ostiole. j Conidiogenous cells and paraphyses. k–n Conidiogenous 

cells and developing conidia. o Germinating conidia. p–s Conidia. t 
Culture on PDA. Scale bars b = 1000 µm, c = 200 µm, d, h = 100 µm, 
e = 50  µm, f–g = 10  µm, i–j = 20  µm, k–n = 5  µm, o = 50  µm, p–
s = 10 µm, t = 20 mm



406 Fungal Diversity (2020) 100:279–801

1 3

Fig. 81  Ciliosporella italica (MFLU 16-1114, paratype) a Herbar-
ium specimen. b, c, d Appearance of brown to dark brown conidi-
omata on the host. e, f Vertical sections of conidiomata. g, h Sections 
of peridium. i Ostiole. j Germinating conidium. k–m Conidiogenous 

cells, paraphyses and developing conidia. n–q Conidia. r Culture on 
PDA. Scale bars b = 1000 µm, c = 200 µm, d = 500 µm, e = 100 µm, 
f–h = 50 µm, i–j = 20 µm, k, l = 5 µm, m, n–q = 10 µm, r = 20 mm
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data except at the beginning and end regions. Ciliosporella 
italica differs from C. selenospora in conidomatal structure 
and conidiohores. The former has textura angularis to epi-
dermoidea wall cells and lacks conidiophores, while the lat-
ter has textura angularis to prismatica wall cells and cylin-
drical, branched, septate conidiophores. Ciliosporella italica 
is distinguished from C. tuberculiformis by its paraphyses.

Clohesyomyces K.D. Hyde, Aust. Syst. Bot. 6(2): 170 (1993)
Facesoffungi number: FoF 07164
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Lindgomycetaceae
Saprobic on submerged wood in a freshwater stream. Sex-

ual morph: undetermined. Asexual morph: Conidiomata 
dark brown to black, pycnidial, subperidermal, solitary to 
gregarious, semi-immersed, globose to subglobose, uniloc-
ular, glabrous, ostiolate. Ostiole single, papillate, circular, 
centrally located. Conidiomatal wall composed of brown 
to pale brown, thick-walled cells of textura angularis to 
textura porrecta. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells hyaline, phialidic, with a collar-
ette, cylindrical to subcylindrical or lageniform, determi-
nate, thick- and smooth-walled. Conidia hyaline, ellipsoi-
dal, rounded at both ends, or occasionally truncate at base, 
1-septate, slightly constricted at septum, straight or slightly 
curved, thick- and smooth-walled, guttulate, surrounded by 
an irregular mucilaginous sheath.

Type species: Clohesyomyces aquaticus K.D. Hyde, 
Aust. Syst. Bot. 6(2): 170 (1993)

Notes: Clohesyomyces aquaticus was originally reported 
from Australia on submerged wood in a freshwater stream 
(Hyde 1993). This species has been also reported in Yun-
nan, China and Thailand (Cai et al. 2006; Vijaykrishna et al. 
2006). Zhang et al. (2012a, b) showed that C. aquaticus was 
closely related to Lindgomycetaceae (Pleosporales) based 
on sequence data of LSU and SSU. Clohesyomyces has 
remained monotypic.

Distribution: Australia, Denmark, France, Germany, 
Greece, Thailand, UK, (Hyde 1993; Zhang et al. 2012a, b, 
https ://www.gbif.org/).

Clohesyomyces aquaticus K.D. Hyde, Aust. Syst. Bot. 6(2): 
170 (1993)

Facesoffungi number: FoF 07165, Fig. 82
Saprobic on submerged wood in a freshwater stream. 

Sexual morph: undetermined. Asexual morph: Conidi-
omata 150–250 µm diam., 200–250 µm high, dark brown 
to black, pycnidial, subperidermal, solitary to gregarious, 
semi-immersed, globose to subglobose, unilocular, thick-
walled, glabrous, ostiolate. Ostiole single, papillate, circular, 
centrally located. Conidiomatal wall 20–40 µm wide, con-
sisting of brown to pale brown, thick-walled cells of textura 

angularis gradually merging with textura porrecta. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous cells 
6–15 × 2–10 µm, hyaline, phialidic, cylindrical to subcylin-
drical or lageniform, determinate, thick- and smooth-walled, 
with marked periclinal thickening at collarette zone. Conidia 
10–23 × 7–10 µm ( ̄x = 17 × 8 µm; n = 30), hyaline, ellipsoi-
dal, rounded at both ends, or occasionally truncate at base, 
1-septate, slightly constricted at septum, straight or slightly 
curved, thick-walled, smooth, guttulate, surrounded by an 
irregular mucilaginous sheath  (Fig. 83).

Material examined: Thailand, Chiang Mai, Doi Inthanon, 
on submerged wood, 16 November 2010, Huang Zhang, d66 
(MFLU 11–1112), d66 (MFLU 11–1114).

Colletotrichum Corda, in Sturm, Deutschl. Fl., 3 Abt. (Pilze 
Deutschl.) 3(12): 41 (1831)

Facesofungi number:  FoF 00144
Sordariomycetes, Hypocreomycetidae, Glomerellales, 

Glomerellaceae
Endophytic, parasitic or saprobic on the host plant. 

Sexual morph: see Yamamoto (1961), Guerber and Cor-
rell (2001), Hou et al. (2016), Ma et al. (2018), Damm 
et al. (2019). Asexual morph: Conidiomata dark brown 
to black, acervular, solitary, gregarious or confluent, semi-
immersed to erumpent, subglobose, glabrous, unilocullar, 
black, thick–walled, smooth-walled. Conidiomatal wall 
composed of thick-walled, dark brown cells of textura glob-
ulosa to textura epidermoidea or textura porrecta, textura 
angularis. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells arising from the basal stroma, hyaline, 
enteroblastic, phialidic, cylindrical to subcylindrical, deter-
minate, smooth-walled. Conidia hyaline, ellipsoid or falcate, 
straight or slightly curved, thick- and smooth-walled, guttu-
late. Appressoria brown, entire or with crenate to irregular 
margins, simple or repeatedly germinating to produce com-
plex columns of several closely connected appressoria (the 
description of appressoria from Sutton 1980).

Type species: Colletotrichum lineola Corda, in Sturm, 
Deutschl. Fl., 3 Abt. (Pilze Deutschl.) 3(12): 41 (1831)

Notes: Colletotrichum is a coelomycetous genus with 
Glomerella sexual state (Hyde et  al. 2014). There are 
193 accepted species in eleven species complexes and 23 
accepted singleton species (Hyde et al. 2014; Ma et al. 
2018). Colletotrichum species can occur on plants as fun-
gal endophytes, parasites, pathogens or saprobes and are 
reported from temperature to tropical areas (Vucinic and 
Latinovic 1997; Huang et al. 2009, 2013; Ma et al. 2018; 
Rashmi et  al. 2019). Colletotrichum species can cause 
anthracnose which is a devastating disease in many eco-
nomically important crops (Cai et al. 2009; Cannon et al. 
2012). Colletotrichum was regarded as the eighth most 
important plant pathogenic genus in the world considering 

https://www.gbif.org/
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Fig. 82  Clohesyomyces aquaticus (MFLU 11–1112) a Herbarium 
specimen. b, c Appearance of black conidiomata on the host. d Verti-
cal section of conidioma. e, f Section of peridium. g–j Conidiogenous 

cells and developing conidia. k–n Conidia. Scale bars d = 100  µm, 
e = 50 µm, f = 20 µm, g–n  = 10 µm
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their perceived scientific and economic importance (Dean 
et al. 2012). They have also been found as fungal endophytes 
in angiosperms, gymnosperms, ferns and lichens (Li et al. 
2007; Cannon et al.2012; Damm et al. 2012a; Hyde et al. 
2014). Many Colletotrichum species adopt biotrophic life 
strategies in living plant tissues (Photita et al. 2004; Yang 
et al. 2009). Confused morphological features, ambiguous 
species boundaries and incorrectly named sequences in 
NCBI often make it difficult to identify species in Colle-
totrichum (Cai et al. 2009; Hyde et al. 2014; Liu et al. 2016). 

Therefore, a multi-gene (ITS, GDPH, TUB2, ApMat, GS, 
ACT) phylogenic analysis method combined with morpho-
logical characteristics was proposed for species resolution in 
this genus (Cai et al. 2009; Hyde et al. 2014; Hou et al. 2016; 
Ma et al. 2018; Damm et al. 2019). We include a new record 
of Colletotrichum sansevieriae from Thailand.

Distribution: worldwide (Cannon et al. 2012; Damm et al. 
2012a, b, 2019; Liu et al. 2015a, b, 2016).

Fig. 83  Phylogenetic tree 
inferred from a maximum 
likelihood analysis based on 
a concatenated alignment 
of ITS, GPDH, act and tub 
sequence data represent-
ing Colletotrichum. Related 
sequences were obtained from 
Ma et al. (2018), Damm et al. 
(2019) and GenBank. One 
hundred and thirty-five strains 
are included in the analyses, 
which comprise 1633 characters 
including gaps (ITS: 1–561, 
gpdh: 562–859, act: 860–1134, 
tub: 1135–1633). Monilochaetes 
infuscans CBS 869.96 is used 
as the outgroup taxon. The 
tree topology of the maximum 
likelihood analysis is similar 
to the Bayesian analysis. The 
best scoring RAxML tree with 
a final optimization likelihood 
value of − 29658.549798 is 
presented. The matrix had 1124 
distinct alignment patterns, with 
13.26% of undetermined charac-
ters or gaps. Estimated base 
frequencies were: A = 0.220113, 
C = 0.306427, G = 0.241277, 
T = 0.232183; substitution rates 
AC = 1.088881, AG = 2.766716, 
AT = 1.049106, CG = 0.809360, 
CT = 3.568059, GT = 1.000000; 
gamma distribution shape 
parameter α = 0.411952. 
Maximum likelihood (MLBS) 
bootstrap support values higher 
than 50%, and Bayesian poste-
rior probabilities ≥ 0.95 (PP) 
are shown above or below the 
nodes. Hyphen (“–”) indicates a 
value lower than 50% for MPBS 
and MLBS and a posterior prob-
ability lower than 0.95 for BYY. 
The scale bar indicates 0.07 
changes. Ex-type or ex-epitype 
strains are in bold. New isolate 
is in blue
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Colletotrichum sansevieriae Miho Nakam. & Ohzono, in 
Nakamura, Ohzono, Iwai & Arai, J. Gen. Pl. Path. 72(4): 
253 (2006)

Facesoffungi number: FoF 07397, Fig. 84

Parasitic on living leaves of Sansevieria trifasciata, caus-
ing conspicuous, rounded to oval, black, leaf-spots, form-
ing numerous minute fruiting bodies in concentric zones. 
Sexual morph: undetermined. Asexual morph: Conidi-
omata 300–350 µm diam., 300–350 µm high, stromatic, 

Fig. 83  (continued)
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Fig. 83  (continued)
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Fig. 84  Colletotrichum sansevieriae (MFLU 19-2898) a Herbarium 
specimen. b, c Appearance of black conidiomata on the host. d Ver-
tical section of conidioma. e, f Vertical sections of peridium. g–i 
Conidiogenous cells and developing conidia. j–p Conidia. q Germi-
nating conidium. Scale bars: b = 1000  µm. c = 500  µm, d = 100  µm, 
e–f = 20 µm, g–i = 10 µm, j–p = 5 µm, q = 20 µm, r = 20 mm

◂

acervular, amphigenous, solitary, gregarious or confluent, 
semi-immersed, subglobose, glabrous, unilocullar, black, 
thick- and smooth-walled. Conidiomatal wall 70–140 µm 
wide, composed of thick-walled, dark brown cells of textura 
globulosa to loose textura epidermoidea in the outer part, 
merging with brown to pale brown, thick-walled cells of 
textura porrecta to textura angularis in the inner part. 
Conidiophores reduced to conidiogenous cells. Conid-
iogenous cells arising from the basal regions of stromata, 
15–35 × 3–6 µm, hyaline, enteroblastic, phialidic, cylindri-
cal to subcylindrical, determinate, smooth-walled. Conidia 
13–23 × 4–7 µm ( ̄x = 18 × 5 µm; n = 30), hyaline, ellipsoidal, 
with rounded ends, sometimes with a narrow and truncate 
base, straight or slightly curved, thick- and smooth-walled, 
guttulate.

Culture characteristics: Colonies on PDA, reaching 6–8 
cm diam. after 1 week at 25–30 °C, white to brown with age, 
circular, flattened, dense, slightly cottony, smooth at mar-
gins, reverse brown. Sporulation appearing after 4 weeks. 
Conidiomata formed from mycelium, brown to dark brown, 
gregarious, globose or subglobose.

Material examined: Thailand, Chiang Rai, on living 
leaves of Sansevieria trifasciata (Asparagaceae), 10 April 
2015, Wen-Jing Li, WJL0035 (MFLU 19-2898), living cul-
ture, MFLUCC 15-0579 = ICMP 21855.

Notes: Colletotrichum sansevieriae is host-specific to 
Sansevieria, causing leaf anthracnose (Nakamura et  al. 
2006). This species has been reported from Australia, Japan, 
Korea and USA (Nakamura et al. 2006; Aldaoud et al. 2011; 
Palmateer et al. 2012; Park et al. 2013; Liu et al. 2014). Our 
collection MFLUCC 15-0579 clustered with C. sansevieriae 
with good support (Fig. 83). The conidia dimensions of our 
collection (13–23 × 4–7 µm) fall into the range of C. sanse-
vieriae (12.5–(18.4)– 32.5 × 3.8–(6.4)–8.8 µm; Nakamura 
et al. 2006). Based on morphology, phylogeny, habit and 
host, our collection is identified as a new record of C. san-
sevieriae from Thailand.

Collonaemella Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1 124: 82 (1915)

Facesoffungi number: FoF 07166, Fig. 85
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
brown, stromatic, pycnidial, scattered, semi-immersed, sub-
globose to subconical, unilocular, glabrous, ostiolate. Ostiole 

cylindrical to subcylindrical, single, centrally located. Con-
idiomatal wall composed of thick-walled, brown to sub-
hyaline cells of textura globulosa. Conidiophores reduced 
to conidiogenous cells. Conidiogenous cells hyaline, enter-
oblastic, phialidic, subcylindrical to ampuliform, determi-
nate, smooth-walled, with a minute apical channel and col-
larttte. Conidia hyaline, fusiform, with acute ends, 1-septate, 
smooth-walled (Nag Raj and DiCosmo 1984).

Type species: Collonaemella microscopica (Fr.) Höhn., 
Sber. Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 124: 82 
(1915)

Notes: Nag Raj and DiCosmo (1984) emended the 
description of Collonaemella and treated it as a monotypic 
genus. Collonaemella was listed as a synonym of Cornicu-
lariella in Index Fungorum (2019), but a comparison of their 
morphology indicates that they are distinct in the structure 
of conidiomata and conidia. Collonaemella has an incon-
spicious beaked conidiomata with textura globulosa cells, 
and fusiform, 1-septate, fusiform conidia (Sutton 1980). 
Corniculariella has beaked conidiomata with textura angu-
laris to intricata or porrecta cells, and 1–10-septate, fusi-
form to clavate conidia. Therefore, Collonaemella is treated 
as a legitimate name. No sexual morph has been linked to 
this genus, and no molecular data is available.

Distribution: France, UK (https ://www.gbif.org/).

Colpoma Wallr., Fl. crypt. Germ. (Norimbergae) 2: 422 
(1833)
 = Conostroma Moesz, Bot. Közl. 19: 44 (1921)

Facesoffungi number: FoF 07167, Fig. 86
Leotiomycetes, Leotiomycetidae, Rhytismatales, 

Rhytismataceae
Saprobic or parasite on the host plant in terrestrial habi-

tat (Johnston 1991). Sexual morph: see Twyman (1947) 
and Hou and Piepenbring (2005). Asexual morph: Con-
idiomata dark brown, stromatic, acervular, solitary, sub-
epidermal in origin, immersed, unilocular or multilocular, 
glabrous. Ostiole absent, dehiscing by the central column 
rupturing the bark, then opening widely. Conidiomatal wall 
composed of thick-walled, dark brown to subhyaline cells 
of textura angularis. Conidiophores arising from innermost 
layer of locular walls, hyaline, cylindrical to subcylindri-
cal, branched, smooth-walled. Conidiogenous cells hyaline, 
holoblastic, sympodial, subcylindrical, integrated, indeter-
minate, smooth-walled, with up to 3 conidia formed sympo-
dially in a very restricted area at the apices. Conidia hyaline, 
cylindrical, obtuse at the apex, acute or obtuse at the base, 
unicellular, smooth-walled, eguttulae (Sutton 1980).

Type species: Colpoma quercinum (Pers.) Wallr., Fl. 
crypt. Germ. (Norimbergae) 2: 423 (1833)
 = Conostroma didymum (Fautrey & Roum.) Moesz, Bot. 
Közl. 19: 44 (1920)

https://www.gbif.org/
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Fig. 85  Collonaemella micro-
scopica (redrawn from Nag Raj 
and DiCosmo 1978) a Conidia. 
b Vertical section of conidi-
oma. c Conidiogenous cells and 
developing conidia

Fig. 86  Colpoma quercinum 
(asexual morph, redrawn from 
Sutton 1980) a Conidia. b Con-
idiophores, conidiogenous cells 
and developing conidia
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Notes: Conostroma didymum (Fautrey & Roum.) Moesz, 
type of Conostroma, has been reported as the asexual 
morph of Colpoma quercinum, type of Colpoma (Sut-
ton 1980). According to one fungus = one name initiative, 
Conostroma (1920) was reduced to a synonym of Colpoma 
(1833) (Wijayawardene et al. 2017a). More than 30 epithets 
are listed in Index Fungorum (2019), but many of them have 
not been studied by molecular data. Colpoma was accepted 
as a member of Rhytismataceae (Leotiomycetes) (Lantz et al. 
2011; Ekanayaka et al. 2019), but this genus needs to be 
redefined based on many fresh collections.

Distribution: Austria, China, France, Germany, Rouma-
nia, UK, USA, Czech Republic, New Zealand (Sutton 1980; 
Johnston 1991; Hou and Piepenbring 2005).

Comatospora Piroz. & Shoemaker, Can. J. Bot. 49: 539 
(1971)

Facesoffungi number: FoF 07168
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
black, pycnidial, scattered, subcuticular in origin, then 
becoming erumpent, hemispherical, unilocular, glabrous, 
ostiolate. Conidiomatal wall composed of thick-walled, 
brown to hyaline cells of textura angularis. Ostiole circular, 
single, papillate, centrally located. Conidiophores reduced 
to conidiogenous cells. Conidiogenous cells arising all 
around the cavity of conidiomata, hyaline, annellidic, dis-
crete, cylindrical, clavate or ampulliform, smooth-walled, 
percurrently developing to produce new crops of conidia 
at higher levels, with marked periclinal thickenings and 
flared collarettes. Conidia ellipsoid to ovoid, 1-euseptate, 
hyaline, smooth-walled, bearing up to 8, filiform, flexuous, 
unbranched, apical, extracellular appendages, arising by dif-
ferential gelatinization of a conidium sheath.

Type species: Comatospora suttonii Piroz. & Shoemaker, 
Can. J. Bot. 49: 539 (1971)

Notes: Comatospora can be confused with Crinitospora, 
as these two genera have annellidic conidiogenous cells and 
1-septate conidia bearing apical appendages. Comatospora 
differs from Crinitospora by its pycnidial conidiomata and 
conidia appendage type. The conidial appendages of Comat-
ospora are extracellular, originating by structural changes in 
parts of the conidium sheath, whereas it is cellular, attenu-
ated or filiform, simple or branched, nucleate or enucleate, 
originating from the upper part of conidium body in Crini-
tospora (Nag Raj 1993). Comatospora is monotypic and no 
sexual morph has been linked to it. The fungus was initially 
described from twigs and leaf scars of withered branches 
of Picea mariana in Canada (Pirozynski and Shoemaker 
1971). Because of lack of molecular data, the placement of 
this genus is undetermined.

Distribution: Canada.

Comatospora suttonii Piroz. & Shoemaker, Can. J. Bot. 49: 
539 (1971)

Facesoffungi number: FoF 07169, Fig. 87
Saprobic on twigs and leaf scars of withered branches 

of Picea mariana (Pinaceae). Sexual morph: undeter-
mined. Asexual morph: Conidiomata 200–300 µm diam., 
70–150 µm high, black, pycnidial, solitary to gregarious, 
superficial, hemispherical or pyriform, unilocular, glabrous, 
opening by an ill-defined pore or papillate, ostiolate. Osti-
ole oval or circular, centric or eccentric. Conidiomata wall 
30–50 µm wide, composed of thick-walled, progressively 
dark brown to hyaline cells of textura angularis from outer 
layers to inner layers. Conidiophores reduced to conidioge-
nous cells. Conidiogenous cells 10–20 × 4–7 µm, enteroblas-
tic, annelledic, hyaline, cylindrical, clavate or ampulliform, 
thin-walled and smooth, percurrently proliferating upward 
several times and producing new conidia at higher level each 
time. Conidia 7–17 × 4–7 µm ( ̄x = 11 × 5 µm; n = 30), hya-
line, ellipsoid to ovoid, rounded and broad at apex, narrowed 
and slightly truncate at base, 1-septate, smooth-walled, and 
occasionally slightly constricted at septum, guttulate, bear-
ing up to 8, filiform, flexuous, apical appendages.

Material examined: Canada, British Columbia, Victoria, 
Vancouver Island, Old Fort, on twigs and leaf scars of with-
ered branches of Picea mariana (Pinaceae), J.S. Monts, 8 
June 1967 (DAOM 129701, holotype).

Conicomyces R.C. Sinclair, Eicker & Morgan-Jones, Myco-
logia 75(6): 1100 (1983)

Facesoffungi number: FoF 07170
Sordariomycetes, Sordariomycetidae, Chaetosphaeriales, 

Chaetosphaeriaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
dark brown to black, stromatic, synnematous, scattered or 
gregarious, superficial, cornute to subcylindrical, slightly 
roughened, differentiated into a long, subcylindrical com-
pacted mycelial stalk with a slightly swollen head bearing a 
concave conidial hymenium, setose; wall of stipe and hyme-
nium composed of thick-walled, brown to pale brown cells 
of textura intricata to textura porrecta, textura globulosa or 
textura epidcrmoidea. Conidiomatal setae brown at base, 
paler and narrow above, straight or curved, unbranched, 
septate, thick-walled, arising from stroma or stipe. Conidi-
ophores arising from the inner layer cells of the apical part 
of the stalk, pale brown to hyaline, branched or unbranched, 
septate, smooth-walled, invested in mucus. Conidiogenous 
cells hyaline, enteroblastic, phialidic, subcylindrical, dis-
crete or integrated, smooth-walled, with periclinal wall 
thickening above. Conidia hyaline, acerose, claviform, or 
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elongate fusiform, with a narrowed apex and truncate 
base, multiseptate, straight or slightly curved, thick- and 

smooth-walled, guttulate, bearing single, unbranched, flexu-
ous apical appendage (Nag Raj 1993).

Fig. 87  Comatospora suttonii (DAOM 129701, holotype) a–c Her-
barium specimen. d–g Appearance of black conidiomata on the host. 
h–i Vertical section of conidiomata. j Section of peridium. k–n Con-

idiogenous cells and developing conidia (arrows show annellations). 
o–s Conidia. Scale bars d–e = 500 µm, f–g = 200 µm, h–i = 100 µm, 
j = 20 µm, k–s = 10 µm
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Type species: Conicomyces transvaalensis R.C. Sinclair, 
Eicker & Morgan-Jones, Mycologia 75(6): 1100 (1983)

Notes: Conicomyces was described as a member of 
hyphomyctes by Sinclair et al. (1983), Illman and White 
(1985) and Seifert (1999, 2011), whereas Nag Raj (1993) 
and Liu et al. (2015a, b) considered it as a coelomycetous 
taxon. Four species, C. contortus Illman & G.P. White, C. 
nassensis Seifert, C. pseudotransvaalensis A. Hashim., G. 
Sato & Kaz. Tanaka and C. transvaalensis, are accepted in 
the genus. Liu et al. (2015a, b) showed that Conicomyces is 
related to Chaetosphaeriaceae (Chaetosphaeriales, Sord-
ariomycetes), on the basis of LSU and ITS sequence data. 
Fresh collections of the generic type are needed to confirm 
its placement.

Distribution: Austria, Canada, Japan, South Africa, USA 
(Nag Raj 1993; Liu et al. 2015a, b; this study).

Conicomyces contortus Illman & G.P. White, Can. J. Bot. 
63(3): 419 (1985)

Facesoffungi number: FoF 07171, Fig. 88
Corticolous or lignicolous. Sexual morph: undeter-

mined. Asexual morph: Conidiomata up to 700 µm long, 
stromatic, solitary or gregarious, seemingly superficial 
and spuriously synnematous, but intra-peridermal in ori-
gin and coelomycetous in nature, cornute to subcylindri-
cal, slightly roughened, differentiated into a stalk and a 
conidiiferous head; stalk up to 500 µm long, 100–160 µm 
wide, black to dark brown for most of its length, becom-
ing paler at upper part, subcylindrical, straight or vari-
ously curved, unbranched or branched, thick-walled; head 
200–500 µm diam., 100–400 µm wide, slightly swollen, 
ellipsoidal or depressed globose, bearing a concave conidial 
hymenium, often with a pointed tip or sometimes flattened 
above, sparsely setose. Wall of stipe and hymenium com-
posed of thick-walled, brown to pale brown cells of textura 
intricata to textura porrecta. Conidiomatal setae brown at 
base, becoming paler and narrower above, scant, septate, 
unbranched, thick-walled. Conidiophores up to 60 µm long, 
pale brown to hyaline, arising in the cavity of the conidi-
omata, more or less compact, mostly irregularly branched, 
septate, smooth, invested in mucus. Conidiogenous cells 
hyaline, enteroblastic, subcylindrical to clavate, discrete 
or integrated, smooth-walled, withpericlinal thickenings 
above. Conidia 60–80 × 3–5 µm ( ̄x = 70 × 4 µm; n = 30), 
hyaline, acerose to elongate fusiform, with a narrowed and 
obtuse apex, and a narrowed and truncate base bearing min-
ute marginal frills, 10–19-septate, without constrictions at 
the septa, indistinct or distinct, straight or slightly curved, 
thick- and smooth-walled, guttulate, bearing a single, tubu-
lar, unbranched, flexuous apical appendage (20–40 µm long).

Material examined: Canada, Ontario, Tarzwell, Boreal 
forest, on rotten, decorticated branches (probably of Populus 

tremuloides), 3 October 1980, G.P. White (DAOM 177281, 
type).

Conidiocarpus Woron., Key to fungi (fungi imperfecti) 2: 
743 (1917)
 = Phragmocapnias Theiss. & Syd., Ann Mycol. 15(6): 480 
(1918) [1917]

Facesoffungi number: FoF 06946
Dothideomycetes, Dothideomycetidae, Capnodiales, 

Capnodiaceae
Habit forming a soot-like coating on the upper surface of 

leaves. Thallus composed of brown to pale brown, cylindri-
cal, branched, septate hyphae. Sexual morph: see Chom-
nunti et al. (2011). Asexual morph: Conidiomata brown to 
dark brown, pycnidial, solitary to gregarious, superficial, 
unilocular, glabrous, differentiated into a basal stalk and 
a conidiiferous locule at upper half. Rostrate apex apical, 
centrally located, surrounded by hyaline hyphae. Stalk and 
pycnidial wall composed of thick-walled, dark brown to pale 
brown cells of textura porrecta to textura angularis. Con-
idiophores formed on inner layers of pycnidial wall. Con-
idiogenous cells not observed. Conidia hyaline, ellipsoid to 
cylindrical, unicellular, smooth-walled, eguttulate.

Type species: Conidiocarpus penzigii Woron., Ann 
Mycol. 25(3/4): 250 (1927)

Notes: Chomnunti et al. (2011) linked Conidiocarpus to 
its sexual morph Phragmocapnias Theiss. & Syd. based on 
LSU and SSU sequence data, and reduced the former as a 
synonym of the latter. Bose et al. (2014) confirmed this con-
nection and reinstated Conidiocarpus as the generic name, 
because it is an older name. Hongsanan et al. (2015) fol-
lowed this concept, although Wijayawardene et al. (2017b) 
recommended using the sexual morph name Phragmocap-
nias for the holomorph, but without providing a detailed 
reason. Hongsanan et  al. (2015) also introduced a new 
combination, C. philippinensis for Phragmocapnias philip-
pinensis Hongsanan & K.D. Hyde. However, phylogenetic 
analyses based on LSU, SSU and ITS sequence data showed 
that C. philippinensis clustered with Antennariella placitae 
(CBS 124785) and Chaetocapnodium siamensis (MFLUCC 
13-0778) (Fig. 53), thus this taxon is excluded from Conidi-
ocarpus. We use Conidiocarpus in preference over Phrag-
mocapnias. Phragmocapnias asiaticus Chomnunti & K.D. 
Hyde (MFLUCC10-0062) is synonymized under C. siamen-
sis (Fig. 53), because the sequences similarities between P. 
asiaticus (MFLUCC10-0062) and C. siamensis (MFLUCC 
10-0065) are 100% (422/422) in ITS, 99% (970/975) in LSU 
and 100% (959/959) in SSU. Phragmocapnias asiaticus has 
slightly smaller pycnidia and conidia than C. siamensis, but 
this may not be informative at the species level in Conidi-
ocarpus. In addition, a fresh collection from Thailand is 
identified as C. siamensis (Fig. 53).
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Fig. 88  Conicomyces contortus (DAOM 177281, type) a–b Herbar-
ium package and specimen. c–e Appearance of brown conidiomata 
on the host. f–h, l Conidiomata with stalk and head. i Conidiomatal 
setae. j–k, o–p Conidiophores, conidiogenous cells and developing 
conidia (arrows show phialidic conidiogenous cells). m–n Struc-
ture of conidiomatal wall. q–v Conidia. Scale bars c–e = 200  µm, 
f–g = 100  µm, h = 50  µm, i–k = 10  µm, l = 100  µm, m–n = 20  µm, 
o–p = 10 µm, q–v = 5 µm

◂

Distribution: Bangladesh, Brazil, Canada, Germany, 
India, Iran, Myanmar, Seychelles, Thailand, Uganda, Viet 
Nam (Chomnunti et al. 2011; Hongsanan et al. 2015; https 
://www.gbif.org/).

Conidiocarpus siamensis (Chomnunti & K.D. Hyde) T. 
Bose, in Bose, Reynolds & Burbee, Mycologia 106(4): 753 
(2014)
≡ Phragmocapnias siamensis Chomnunti & K.D. Hyde, in 
Chomnunti et al., Fungal Diversity 51(1): 112 (2011)
 = Phragmocapnias asiaticus Chomnunti & K.D. Hyde, in 
Chomnunti et al., Fungal Diversity 51(1): 111 (2011)

Facesoffungi number: FoF 07172, Fig. 89
Saprobic on sugary exudates from insects growing on 

the surface of living leaves. Thallus composed of brown to 
pale brown, sub-cylindrical, irregularly branched, septate, 
network-like hyphe. Sexual morph: see Chomnunti et al. 
(2011). Asexual morph: Conidiomata 1300–1500 μm high, 
90–100 μm wide, brown to dark brown, pycnidial, solitary to 
gregarious, superficial, differentiated into a stalk and a coni-
diiferous locule; stalk 760–110 µm long, 40–70 µm wide, 
black to dark brown, subcylindrical, straight or variously 
curved, unbranched or branched (Fig. 89h, i), thick-walled; 
locule 120–260 μm high, 60–90 μm wide, swollen, globose 
(Fig. 89e. j), bearing pale brown, cylindrical, long rostrate 
apex. Rostrate apex apical, centrally located, surrounded by 
hyaline hyphae. Stalk wall composed of thick-walled, dark 
brown cells of textura porrecta. Pycnidial wall composed of 
thick-walled, brown to pale brown cells of textura angularis, 
becoming thin-walled, pale brown cells of texture prismatica 
towards apex. Conidiophores arising from the inner layers of 
pycnidial wall. Conidiogenous cells not observed. Conidia 
6–11 × 4–5.5 μm ( ̄x = 9 × 5 μm, n = 20), hyaline, ellipsoid 
to cylindrical, rounded at both ends, unicellular, smooth-
walled, eguttulate.

Material examined: Thailand, Chiang Rai, Thasud Tha 
Sut, on living leaves of Ficus sp. (Moraceae), 3 Decem-
ber 2013, Qing Tian, TS02 (MFLU 19-2891), living culture 
MFLUCC 14-0179.

Corniculariella P. Karst., Hedwigia 23(4): 57 (1884)
 = Cornularia Sacc., Syll. fung. 3: 598 (1884)
 = Chondropodium Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1 125(1–2): 45 (1916)

Facesoffungi number: FOF00380

Leotiomycetes, Leotiomycetidae, Medeolariales, 
Dermateaceae

Saprobic on plant host. Sexual morph: undetermined. 
Asexual morph: Conidiomata yellowish or dark brown to 
black, pycnidial, solitary to gregarious or confluent, deeply 
immersed in origin, becoming partly erumpent at maturity, 
subglobose or subcylindrical to subconical, slightly swollen 
at the base or level of the locule, narrow towards the apex, 
unilocular, the locule in the upper part of the conidiomata, 
thick-walled, minutely scabrous, usually lacking an ostiole 
but dehiscing by an irregular split in the apical region, or 
presenting an ostiole. Ostiole single, centrally located, with 
a long neck filled with long, hyaline paraphysate hyphae. 
Conidiomata wall composed of closely interwoven septate 
hyphae, compacted towards exterior. Conidiophores hya-
line, cylindrical, branched, developed from inner layer of 
the conidiomata. Conidiogenous cells hyaline, enteroblastic, 
phialidic, cylindrical to lageniform, indeterminate, discrete 
or integrated, smooth, moderately thick-walled. Conidia hya-
line, falcate or fusiform to clavate, tapering towards both 
ends, curved, septate, thick-walled, smooth, guttulate.

Type species: Corniculariella abietis P. Karst., Hedwigia 
23(4): 57 (1884)

Notes: Corniculariella was introduced by Karsten 1840 
based on C. abietis P. Karst. In the same year, Saccardo 
changed the name of Corniculariella to Cornularia, and 
described eight species in the genus. Subsequently, sev-
eral new species were described (Karsten 1890). DiCosmo 
(1978) revised the genus and accepted seven species viz. 
C. abietes, C. harpographoidea Dearn. ex DiCosmo, C. 
hystricina (Ellis) DiCosmo, C. populi DiCosmo, C. pseudot-
sugae (W.L. White) DiCosmo, C. spina (Berk. & Ravenel) 
DiCosmo and C. urceola (Höhn.) DiCosmo. In addition, he 
provided an emended description and a key to the species. 
Based on the emended conception, Sutton (1991) added C. 
queenslandica B. Sutton to the genus. Oliveira et al. (2014), 
described C. brasiliensis I.B. Cunha, et al. based on LSU 
and ITS sequence data. However, phylogenetic re-assess-
ment of Leotiomycetes using LSU sequence data show that 
our new species, C. rhamni, is close to Dermea cerasi (Pers.) 
Fr., (Medeolariales, Dermateaceae), but is distant from C. 
brasiliensis (Helotiales, Chaetomellaceae) (Fig. 129). Mor-
phologically, C. brasiliensis is similar to the type species C. 
abietis only in the conidia shape (falcate), but differs in vari-
ous other ways and are probably not congeneric. Molecular 
data for the type and other species is not available and there-
fore classification of Corniculariella cannot be confirmed 
in the Dermateaceae. Examination of fresh material from 
the type locality and pure cultures are essential to confirm 
taxonomy and phylogeny of Corniculariella.

Distribution: Australia, Austria, Canada, Finland, Italy, 
UK, USA, (DiCosmo 1978; Sutton 1980; this study; https 
://www.gbif.org/).

https://www.gbif.org/
https://www.gbif.org/
https://www.gbif.org/
https://www.gbif.org/
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Corniculariella rhamni W.J. Li, Camporesi & K.D. Hyde, 
sp. nov.

Index Fungorum number: IF557144, Facesoffungi num-
ber: FoF 07173, Fig. 90

Etymology: Named after the host genus from which it was 
collected, Rhamnus.

Saprobic on dead stems of Rhamnus alpinus (Rham-
naceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 300–550  µm diam., 200–1200  µm high, 

Fig. 89  Conidiocarpus siamensis (MFLU 19-2891) a, b Sooty 
moulds on the surface of host plant. c, d Appearance of dark brown 
conidiomata on the host surface. e Pycnidial wall. f Ostiole sur-
rounded by hyaline hyphae. g Network-like hyphae. h–j Slide view of 

stalked pycnidia. k Rostrate apex. l Germinating conidia. m Conidia. 
n, o Culture on MEA. Scale bars c–d, i = 100 μm, e–g, j–l = 20 μm, 
h = 200 μm, m = 10 μm



421Fungal Diversity (2020) 100:279–801 

1 3

yellowish (Fig. 90b, c) or dark brown to black, pycnidial, 
solitary to gregarious or confluent, deeply immersed in ori-
gin, becoming partly erumpent at maturity, subglobose or 

subcylindrical to subconical, slightly swollen at the base 
or level of the locule, narrow towards the apex, unilocular, 
locule occasionally extending the length of the beak and 

Fig. 90  Corniculariella rhamni (MFLU 16-1329, holotype) a–e 
Appearance of yellowish, dark brown to black conidiomata on the 
host. f–j Vertical sections of conidioma. k Section of peridium. 
l–m Conidiogenous cells and developing conidia. n. Paraphyses. 

o–q Conidia, r Germinating conidium. s–t Cultures on PDA . Scale 
bars a, e–i = 200  µm, j–k = 100  µm, l–m, o–q = 20  µm, n = 10  µm, 
r = 100 µm, s–t = 20 mm



422 Fungal Diversity (2020) 100:279–801

1 3

somewhat enlarged in the basal part, glabrous, beaked, thick-
walled, minutely scabrous, lacking an ostiole but dehiscing 
by an irregular split in the apical wall (Fig. 90a, e), or pre-
senting ostiole (Fig. 90f, i). Ostiole 200–400 × 55–250 µm, 
cylindrical to subcylindrical, single, centrally located, 
with a long neck filled with hyaline hyphae. Paraphyses 
200–370 × 2–5 µm, hyaline, filiform, septate, unbranched, 
developed from the upper region of conidiomata. Conidi-
omata wall 50–200 µm wide, composed of relatively thick-
walled, brown to hyaline cells of textura angularis to textura 
intricata in the basal part, and a thick-walled, pale brown 
gradually merging with hyaline cells of textura porrecta in 
the upper part, and hyaline hyphae forming a textura por-
recta to textura angularis in the upper part. Conidiophores 
10–30 × 2–5 µm, hyaline, cylindrical, branched, formed 
from inner layers of the conidiomata. Conidiogenous 
cells 10–40 × 2–4.5 µm, hyaline, enteroblastic, phialidic, 
cylindrical to lageniform, indeterminate, discrete or inte-
grate, smooth, thick-walled. Conidia 40–65 × 2.6–5 µm 
( ̄x = 52 × 4 µm; n = 100), hyaline, fusiform to clavate, taper-
ing toward the base, with a pedicel at base, obtuse at apex, 
curved, 0–3-septate, mostly1-septate, thick-walled, smooth, 
guttulate.

Culture characters: Colonies on PDA, yellowish, flat-
tened, with filamentous, sparse, aerial hyphae on the sur-
face, margins lobate, reaching 30 mm diam. after 4 weeks 
at 25–30 °C, reverse yellowish to brown.

Material examined: Italy, Province of Forlì-Cesena, 
Monte Fumaiolo, on dead aerial branches of Rhamnus 
alpinus (Rhamnaceae), 11 May 2016, Erio Camporesi, 
IT2958 (MFLU 16-1329, holotype), ex-type living culture 
MFLUCC 16-1446 = ICMP 21545; IT2958F (KUN, HKAS 
97498), living culture MFLUCC 16-1445; IT2958b (KUN, 
HKAS 101649), living culture MFLUCC 17-2501.

Notes: Three samples of Corniculariella rhamni (IT2958, 
IT2958b and IT2958F) were collected from Italy on dead 
stems of Rhamnus alpinus, of which IT2958 has black, sub-
cylindrcial to subconical conidiomata without an ostiole 
(Fig. 90a, e), while IT2958F and IT2958b have yellowish 
conidiomata with long necked ostioles (Fig. 90b–d). Phy-
logenetic analyses based on multi-gene of LSU, ITS and 
rpb2 sequence data show that these three collections are 
conspecific with high bootstrap value (Fig. 90). The dis-
crepancy shown here may reflect intraspecific variation. 
Moreover, according to the multi-gene dataset, the fixed 
differences in nucleotides among these collections are 
relatively small and can be found only in rpb2 sequence 
region (4/1079 bp). Morphologically, C. rhamni fits well 
within the generic concept of Curniculariella, comparing 
with other genera of coelomycetes (DiCosmo 1978; Sut-
ton 1980). Corniculariella rhamni shares similarity with C. 
abietis in the form of conidiomata, conidiogenous cells and 
conidia (DiCosmo 1978), but can easily be distinguished 

by septation of conidia. Corniculariella rhamni produces 
0–3-septate conidia, while C. abietis has 7–8 septate conidia. 
Corniculariella spina has 0–3-septate conidia (DiCosmo 
1978; Illman and White 1985), but, C. rhamni has yellowish 
to black conidiomata and smaller conidiomata than the black 
conidiomata, 500–1500 µm high in C. spina. Furthermore, 
C. rhamni has fusiform to clavate conidia with a pedicel, 
whereas, C. spina has falcate, crescentic to sigmoid conidia. 
Based on its distinct morphology, C. rhamni is introduced 
as a new species in Corniculariella.

Cornucopiella Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1 124: 118 (1915)

Facesoffungi number: FoF 07174, Fig. 91
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat, such as 

Alnus incana (Betulaceae), Fagus sp. (Fagaceae). Sexual 
morph: undetermined. Asexual morph: Conidiomata 
brown to dark brown, pycnidial, solitary to gregarious, 
superficial, cornute, cylindrical, sessile, unilocular, locule 
extending deeply, glabrous. Ostiole absent. Conidiomatal 
wall composed of thick-walled, dark brown to pale brown 
cells of textura porrecta at the base and lateral part. Conidi-
ophores arising from inner layers of basal and lateral wall, 
hyaline, cylindrical, repeatedly branched at the base and 
above, septate, smooth-walled. Conidiogenous cells hyaline, 
enteroblastic, phialidic, cylindrical, integrated, determinate, 
smooth-walled, collarettes and apertures minute. Conidia 
hyaline, ellipsoid, rounded at both ends, unicellular, smooth-
walled, guttulate (Sutton 1980).

Type species: Cornucopiella mirabilis Höhn., Sber. 
Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 124: 118 
(1915)

Notes: Cornucopiella shares a similar form of conidi-
omata with Nanoschema. The differences between these two 
genera and aligned genera are discussed under Nanoschema. 
Two taxa are accepted in the genus, Cornucopiella fusispora 
(P. Karst.) Seifert and C. mirabilis, they can be distinguished 
by dimensions of conidia (Seifert 1985b). No sexual morph 
has been linked to this genus, nor is molecular data available.

Distribution: Argentina, Austria, Australia, Canada, 
Chile, Finland, South Africa, Sweden, UK (Sutton 1980; 
Seifert 1985b; https ://www.gbif.org/).

Cornutispora Piroz., Mycologia 65(4): 763 (1973)
Facesoffungi number: FoF 07175
Ascomycota, genera incertae sedis
Fungicolous on apothecia of discomycetes. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
black, stromatic, pycnidial, solitary to gregarious or often 
confluent, deeply immersed, then becoming partly erumpent 
through the outer layers of the excipulum, unilocular or 

https://www.gbif.org/
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multi-locular, ovoid to subglobose, glabrous, ostiolate. 
Ostiole single, cylindrical to irregular, centrally located. 
Conidiomatal wall composed of thick-walled, dark brown 
to black or hyaline cells of textura angularis to textura 
intricata. Conidiophores arising from the innermost wall 
layer of conidiomata, hyaline, branched, septate, smooth-
walled. Conidiogenous cells hyaline, cylindrical, discrete or 
integrated, indeterminate. Conidia hyaline, conidium body 
subcylindrical to naviculate or narrow cuneiform, with a 
small attachment scar, straight or slightly curved, aseptate, 
bearing appendages at both ends and middle of the conid-
ial body; apical appendages 1, 2 or 3, mostly divergent, 

sometimes single, unbranched, basal appendage single, 
mostly unbranched, occasionally divergent at middle part, 
eccentric.

Types species: Cornutispora limaciformis Piroz., Myco-
logia 65(4): 763 (1973)

Notes: The genus was introduced by Pirozynski (1973) 
based on C. limaciformis Piroz., which parasitized apothe-
cia of Therrya fuckelii (Helotiales) on branches of Pinus 
resinosa (Pinaceae). Cornutispora is characterized by its 
fungicolous habitat and aseptate, staurospores or y-shaped 
conidia. Hawksworth (1976) added species, C. lichenicola 
from a thallus of Parmelia sulcata, which is distinguished 
by the much smaller conidia. Subsequently, Gierl and Kalb 

Fig. 91  Cornucopiella mirabi-
lis (redrawn from Nag Raj and 
DiCosmo 1980) a Vertical sec-
tion of conidioma. b Conidio-
phores, conidiogenous cells and 
developing conidia. cConidia
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(1993) described C. ciliata Kalb, from apothecia of Dibaeis 
cretacea in Tasmania. Punithalingam (2003) re-examined 
the type materials of C. ciliata, C. lichenicola and C. limaci-
formis, and concluded that the size and shape of the conidia 
and the two apical bifurcations or segments can be used as 
criteria to distinquishish Cornutispora species. Cornutis-
pora intermedia and C. pittii were introduced by Punith-
alingam (2003). Index Fungorum (2019) lists nine species, 
while Wijayawardene et al. (2017b) estimated there are five 
species.

We examined the holotype and isotype of Cornutispora 
limaciformis, of which the latter is not in good condition, 
and provide a detailed description and photoplates of the 
genus. Besides, we found that apical appendages or diver-
gent arms vary, and cannot be used to distinguish species. 
Since, molecular data is lacking for the genus, the natural 
placement of Cornutispora is unclear.

Distribution: Australia, Brazil, Canada, Denmark, Esto-
nia, France, Germany, Italy, Poland, Spain, Sweden, UK, 
USA (Nag Raj 1993; Punithalingam 2003; https ://www.gbif.
org/).

Cornutispora limaciformis Piroz., Mycologia 65(4): 763 
(1973)

Facesoffungi number: FoF 07176, Fig. 92
Fungicolous on apothecia of discomycetes. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
black, stromatic, pycnidial, solitary to gregarious or often 
confluent, deeply immersed, then becoming partly erumpent 
through the outer layers of the excipulum, mostly multi-
locular, occasionally unilocular, glabrous, with locule 
100–200 µm diam., 100–200 µm high, ovoid to subglo-
bose, thick-walled, ostiolate. Ostiole single, cylindrical to 
irregular, centrally located. Conidiomatal wall 15–100 µm 
wide, composed of thick-walled, dark brown to black cells of 
textura angularis at upper zone, and relatively thick-walled, 
brown to hyaline cells of textura intricata gradually merging 
with textura angularis at lateral and basal zone. Conidio-
phores arising from the innermost layer cells of conidiomata, 
hyaline, branched, septate, smooth-walled. Conidiogenous 
cells 6–15 × 1–3 µm, hyaline, cylindrical, discrete or inte-
grated, indeterminate. Conidium body 10–27 × 3–5  µm 
( ̄x = 16 × 4 µm; n = 30), hyaline, subcylindrical to naviculate 
or narrow cuneiform with a small attachment scar, straight 
or slightly curved, aseptate, bearing appendages at both 
ends and middle of the conidial body; apical appendages 
5–11 × 0.7–2, 1 or 2, mostly divergent, sometimes single, 
unbranched, basal appendage 4–11 × 0.7–1.6, single, mostly 
unbranched, occasionally divergent at middle part, eccentric.

Material examined: Canada, Ontario, Lake Simcoe Dis-
trict, Midhurst Nursery, on apothecia of Therrya fuckelii 
(Rhytismataceae), on branches of Pinus resinosa (Pinaceae), 

27 May 1971, R.L. Bowser & P.E. Buchan (DAOM 138360, 
holotype); (IMI 164414a, isotype).

Crandallia Ellis & Sacc., Bull. Torrey bot. Club 24(10): 
466 (1897)

Facesoffungi number: FoF 07177, Fig. 93
Ascomycota, genera incertae sedis
Saprobic or parasitic on the host plant. Sexual morph: 

undetermined. Asexual morph: Conidiomata black, pyc-
nidial, solitary, scutate, immersed, circular to subcircular, 
multilocular, glabrous, ostiolate. Ostiole circular, centrally 
located. Conidiomatal wall composed of thick-walled, dark 
brown to hyaline cells of textura angularis to textura intri-
cata. Conidiophores reduced to conidiogenous cells. Con-
idiogenous cells hyaline, holoblastic, cylindrical, deter-
minate, smooth-walled. Conidia hyaline, cylindrical with 
obtuse ends, unicellular, smooth-walled (Powell 1973; Sut-
ton 1980).

Type species: Crandallia juncicola Ellis & Sacc., Bull. 
Torrey bot. Club 24(10): 466 (1897)

Notes: Crandallia juncicola (type species of Crandallia) 
was considered as the asexual morph of Duplicaria acumi-
nata Ellis & Everh. (Powell 1973). Duplicaria empetri 
(Pers.) Fuckel (type species of Duplicaria Fuckel) was con-
sidered as the sexual morph of Melasmia empetri Magnus 
(Lind 1913; Nannfeldt 1932; Darker 1967; Dennis 1978). 
Based on the differences in host family and asexual morphs, 
Rossman et al. (2016b) excluded D. acuminata from Dupli-
caria, and made two new combinations, C. acuminata and 
C. antarctica. However, Powell (1973) clearly interpreted 
that M. empetri is not the asexual morph of D. empetri. 
Therefore, the two combinations introduced by Rossman 
et al. (2016b) should be regarded as valid names, and D. 
acuminata should be reserved in Duplicaria until further 
studies are made. At present, three species are accepted in 
Crandallia namely, C. anthurii Bat., C. juncicola and C. 
proteae Marinc., M.J. Wingf. & Crous, but none have been 
studied with molecular data. It is necessary to obtain fresh 
material and make cultural connections in other species

Distribution: South Africa, USA (Sutton 1980; Marin-
cowitz et al. 2008).

Crinitospora B. Sutton & Alcorn, Trans. Br. Mycol. Soc. 
84(3): 437 (1985)

Facesoffungi number: FoF 04172
Sordariomycetes, Sordariomycetidae, Diaporthales, 

Stilbosporaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
brown to black, stromatic, acervular, solitary to gregari-
ous or confluent, immersed to semi-immersed, subglobose, 
unilocular, thick-walled. Conidiomatal wall composed of 

https://www.gbif.org/
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thick-walled, hyaline to brown cells of textura angularis to 
textura globulosa. Conidiophores usually reduced to con-
idiogenous cells or if present, hyaline, cylindrical, short, 
unbranched, septate, and arising from the innermost layer 
cells of conidiomata. Conidiogenous cells hyaline, annel-
lidic, lageniform to cylindrical, smooth-walled. Conidia hya-
line, ellipsoid with a rounded apex and a broadly truncate 

base, 1-septate, slightly constricted at septum, bearing sev-
eral appendages, unbranched, filiform, divergent, flexuous, 
and arising in apical crest.

Type species: Crinitospora pulchra B. Sutton & Alcorn, 
Trans. Br. Mycol. Soc. 84(3): 439 (1985)

Notes: Crinitospora was introduced by Sutton and Alcorn 
(1985) to accommodate C. pulchra which was initially 

Fig. 92  Cornutispora limaciformis (DAOM 138360, holotype) a, b 
Herbarium specimen. c, d Appearance of black conidiomata on the 
host. e–h Vertical sections of conidiomata. i, j Section of peridium. 

k, l Conidiophores, conidiogenous cells and developing conidia. 
m–t Conidia. Scale bars c = 1000 µm, d = 500 µm, e–f = 500 µm, g–
h = 200 µm, i–l = 20 µm, m–t = 10 µm
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described from twigs of Mangifera indica in Australia. The 
genus is characterized by acervular, subglobose conidio-
mata, annellidic conidiogenous cells and ellipsoid, 1-septate 
conidia bearing mostly 5–6 apical appendages. Morphologi-
cally, C. pulchra is similar to Comatospora suttonii (type 
species of Comatospora) in form of conidia and conidiog-
enous cells, but is distinguished by conidiomata structure 
(acervular in C. pulchra vs pycnidial in C. suttonii). Crous 
et al. (2014a) epitypified C. pulchra based on an isolate 
collected from twigs of M. indica in Thailand and accom-
modated Crinitospora in Melanconidaceae (Diaporthales). 
Our phylogenetic analysis based on LSU data shows that 
Crinitospora clustered with Stilbospora with well support 
(Fig. 7); this result agreed with Senanayake et al. (2017). 
Therefore, Crinitospora belongs to Stilbosporaceae. The 
genus is monotypic.

Distribution: Australia, Thailand (Sutton and Alcorn 
1985; Crous et al. 2014a).

Crinitospora pulchra B. Sutton & Alcorn, Trans. Br. Mycol. 
Soc. 84(3): 439 (1985)

Faceoffungi number: FoF 03475, Figs. 94, 95
Saprobic on dead twigs of Mangifera indica . Sexual 

morph: undetermined. Asexual morph: Conidiomata 
200–300 µm diam., 100–150 µm high, brown to black, stro-
matic, acervular, solitary (Fig. 94d, e), solitary to gregarious 
and confluent on PDA medium (Fig. 94c, f), semi-immersed 
initially, dehiscing by an irregular rupture of the overlying 
tissue, subglobose, unilocular, glabrous, thick-walled. Con-
idiomatal wall 35–60 µm wide, composed of thick-walled, 
hyaline to brown cells of textura angularis gradually merg-
ing with textura globulosa. Conidiophores arising from the 

innermost layer cells of conidiomata, reduced to conidiog-
enous cells or when present, hyaline, cylindrical, short, 
unbranched, septate. Conidiogenous cells 20–30 × 4–8 µm, 
hyaline, annellidic, lageniform to cylindrical, smooth-
walled. Conidia 24.5–35 × 9–15  µm ( ̄x = 29 × 12.7  µm; 
n = 30), hyaline, ellipsoid with a rounded apex and a broadly 
truncate base, 1-euseptate, slightly constricted at septum, 
bearing appendages, with appendages 18–40 µm long, 
mostly 5–6, occasionally 10, tubular, unbranched, filiform, 
divergent, flexuous, arising from an apical crest.

Material examined: Australia, Queensland, Bowen, on 
twigs of Mangifera indica (Anacardiaceae), I.F. Muirhead, 
18 December 1980 (IMI 259110, holotype); (CBS 138014, 
culture ex-epitype).

Crucellisporiopsis Nag Raj, Can. J. Bot. 60(12): 2601 
(1983)

Facesoffungi number: FoF 07178
Leotiomycetes, Leotiomycetidae, Helotiales, Lachnaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata stro-
matic, variable from acervular to sprodochia or synnema-
tous, solitary to gregarious, superficial, erumpent, gelati-
nous. Conidiomatal wall well developed, composed of a 
basal wall of textura angularis with relatively thick-walled, 
hyaline cells, and an excipulum of textura prismatica to 
textura intricata with thick-walled, hyaline cells. Conidi-
ophores arising in the cavity of the conidiomata, hyaline, 
septate, branched, smooth-walled, branches terminating 
in conidiogenous cells and sterile hyphae. Sterile hyphae 
hyaline, filamentous, unbranched in the base, blunt, irregu-
larly coiled in the apical part, septate. Conidiogenous cells 

Fig. 93  Crandallia juncicola 
(redrawn from Sutton 1980) a 
Vertical section of conidioma. b 
Conidiogenous cells and devel-
oping conidia. c Conidia
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Fig. 94  Crinitospora pulchra (IMI 259110, holotype) a Herbarium 
specimen package. b, d–e Appearance of brown conidiomata on grass 
laid on top of PDA. c, f Appearance of black conidiomata on PDA. 

g–h Vertical section of conidiomata. i–j, m–n Conidiophores, conid-
iogenous cells and developing conidia. k–l, o–p Conidia. Scale bars 
d = 1000 µm, e = 200 µm, f = 500 µm, g–h = 100 µm, i–p = 10 µm
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hyaline, cylindrical to subcylindrical, discrete or integrated, 
indetermined, smooth-walled. Conidia hyaline, four or 
five radiate, smooth; main axis cylindrical to subcylindri-
cal, 0–1-septate, narrowed and truncate at base, straight or 
slightly curved, cells unequal, smooth-walled, guttulate, 
bearing a tubular, unbranched, attenuated appendage; arms 

three or four, inserted at different loci at the apex of the main 
axis and separated from it by septa, divergent, attenuated, 
euseptate, unequal.

Type species: Crucellisporiopsis gelatinosa Nag Raj, 
Can. J. Bot. 60(12): 2605 (1983) [1982]

Fig. 95  Crinitospora pulchra (CBS 138014, epitype) a Appearance 
of black conidiomata on MEA. b Vertical section of conidiomata. c–e 
Conidiophores, conidiogenous cells and developing conidia (arrows 

show annellides). f–i Conidia. Scale bars a = 500  µm, b = 200  µm, 
c–e = 5 µm, f–i = 10 µm
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Notes: Nag Raj (1982) accepted two taxa, C. cymbio-
noides Nag Raj collected from unidentified twigs of a tree in 
Venezuela, and C. gelatinosa Nag Raj collected from decay-
ing leaves of Weinmannia racemosa in New Zealand. Bru-
bacher et al. (1984) described third species C. prolongata 
Brub., Rawla & R. Sharma. The fourth species C. marque-
siae Crous was added by Crous et al. (2014c) mainly based 
on the dimensions of its central axis, and lateral radiating 
arms.

Crucellisporiopsis can be confused with Crucellisporium 
M.L. Farr and Eriosporella Höhn., because all possess four 
or five radiate conidia with a 0–1-septate main axis bear-
ing 2–5 divergent arms at the point of succession (Nag Raj 
1993). The significant difference between Crucellisporiopsis 
and Eriosporella is that Eriosporella lacks sterile hyphae 
at the conidiomatal margin. Crucellisporiopsis has annel-
lidic conidogenous cells while in Crucellisporium they are 
holoblastic-sympodial (Nag Raj 1982, 1993; Diederich et al. 
2001). Crous et al. (2014c) showed that Crucellisporiopsis 
was related to Hyaloscyphaceae (Helotiales) based on LSU 
and ITS sequence, but the type species was not included. 
Ekanayaka et  al. (2019) placed Crucellisporiopsis in 
Lachnaceae. In our study, the type specimen of C. prolon-
gata and one deposited as C. gelatinosa in DAOM were re-
examined. Of interest is that C. prolongata has synnematous 
conidiomata, while C. gelatinosa has acervular conidiomata. 
Because of the lack of molecular sequence, C. prolongata 
was maintained as a separate species in Crucellisporiopsis. 
Once epitypes of these two species are designated, it will be 
possible to confirm if they are congeneric.

Distribution: India, New Zealand, Zambia (Nag Raj 1993; 
Crous et al. 2014c; this study)

Crucellisporiopsis gelatinosa Nag Raj, Can. J. Bot. 60(12): 
2605 (1983) [1982]

Facesoffungi number: FoF 07179, Fig. 96
Saprobic on decaying leaves of Weinmannia racemosa 

(Cunoniaceae). Sexual morph: undetermined. Asexual 
morph: Conidiomata 157–235 µm diam., 143–217 µm 
high, stromatic, sporodochial, straw-coloured at beginning, 
becoming yellowish to orange-yellow at maturity, gelati-
nous crusts, amphigenous, solitary to gregarious, variable 
from acervular and irregularly divided to shallow-cupulate, 
initially intraepidermal, then becoming erumpent through 
the overlying host tissue, thick-walled. Conidiomatal wall 
20–60 µm wide, composed of relatively thick-walled, hyaline 
cells of textura angularis mixed with textura intricata at 
base, and merging into a moderately developed excipulum 
of textura prismatica to textura intricata of thick-walled, 
hyaline cells in the innermost zone. Conidiophores arising 
in the cavity of the conidiomata, hyaline, septate, branched, 
smooth-walled, branches terminating in conidiogenous cells 
and sterile hyphae. Sterile hyphae hyaline, filamentous, 

unbranched in the base, blunt, irregularly coiled in the apical 
part, septate (Nag Raj 1993). Conidiogenous cells hyaline, 
cylindrical to subcylindrical, discrete or integrated, indeter-
minate, smooth-walled. Conidia hyaline, mostly tetra-radi-
ate, occasionally quinque-radiate; main axis 12–38 × 1–3 µm 
( ̄x = 24 × 2 µm; n = 30), cylindrical to subcylindrical, asep-
tate or 1-septate, narrowed and truncate at base, straight or 
slightly curved, cells unequal, smooth-walled, guttulate, 
bearing a tubular, unbranched, attenuated appendage; arms 
31–68 × 1–2.5 µm ( ̄x = 52 × 1.8 µm; n = 30), mostly three, 
sometimes four, inserted at different loci at the apex of 
the main axis and separated from it by septa, attenuated, 
2–5-septate.

Material examined: New Zealand, South Island, Haast 
Pass, Westland, on decaying leaves of Weinmannia race-
mosa (Cunoniaceae), 31 March 1980, B. Kendrick (DAOM 
215303).

Crucellisporiopsis prolongata Brub., Rawla & R. Sharma, 
Mycotaxon 21: 449 (1984)

Facesoffungi number: FoF 07180, Fig. 97
Saprobic on decomposing leaf of an unidentified angio-

sperm. Sexual morph: undetermined. Asexual morph: 
Conidiomata straw-coloured, stromatic, cornuted to spuri-
ously synnematoid, solitary to gregarious, erect or variously 
curved, slightly roughened, differentiated into a stalk and a 
conidiiferous head; stalk 1.5–2 mm long, 100–300 µm wide, 
subcylindric, slightly swollen at the base, becoming nar-
rowed above, head 200–300 µm diam., 150–200 µm high, 
ellipsoidal to subcylindrical, often with a pointed tip, with 
the concave conidial intricate; excipulum of hyaline, textura 
porrecta; hymenium of textura prismatica to textura angu-
laris. Conidiophores hyaline, septate, branched, smooth-
walled, with up to 3 terminal conidiogenous cells or sterile 
hyphae, arising in cavity of conidiomata. Sterile hyphae hya-
line, clavate to subcylindrical, with an obtuse apex, straight 
or curved, septate, smooth-walled. Conidiogenous cells 
10–25 × 2–3 µm, hyaline, cylindrical to subcylindrical, dis-
crete or integrated, indeterminate, smooth-walled. Conidia 
hyaline, mostly tetra-radiate, rarely quinque-radiate, guttu-
late; main axis 11–30 × 2–3 µm ( ̄x = 18 × 2.3 µm; n = 30), 
clavate to obconic with a narrow truncate base, aseptate or 
1-septate, cells unequal, straight or curved, bearing a tubular, 
unbranched, attenuated appendage; arms 47–74 × 1–3 µm 
( ̄x = 61 × 1.8 µm; n = 30), three, rarely four, delimited from 
the main axis by septa, straight or curved, each arm 3–5-sep-
tate, without constrictions at the septa, arms unequal.

Material examined: India, Himachal Pradesh, Dharampur, 
Solan, along banks of a stream in predominantly pine forest, 
on decomposing leaf of an unidentified angiosperm, August 
1978, G.S. Rawla (DAOM 187814, holotype).



430 Fungal Diversity (2020) 100:279–801

1 3

Crucellisporium M.L. Farr, in Farr & Horner, Nova Hed-
wigia 15: 264 (1968)

Facesoffungi number: FoF 07181
Leotiomycetes, Leotiomycetidae, Helotiales, Lachnaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata stro-
matic, acervular, solitary to gregarious, immersed at first, 
eventually erumpent, rounded in outline. Conidiomatal wall 

composed of textura globulosa to textura prismatica with 
thick-walled, pale brown to hyaline cells at basal part, sur-
rounding by a sheath of sterile hyphae. Sterile hyphae pale 
brown to hyaline, cylindrical, unbranched, septate, smooth-
walled. Conidiophores arising from the upper layers of 
basal wall, hyaline, short, branched or unbranched, septate, 
smooth-walled. Conidiogenous cells hyaline, subcylindrical 

Fig. 96  Crucellisporiopsis gelatinosa (DAOM 215303) a, b Her-
barium specimen. c–e Appearance of yellowish to orange yellow con-
idiomata on the host. f–g Vertical section of conidiomata. h–i Section 

of peridium. j–l Conidiophores, conidiogenous cells and developing 
conidia. m Sterile hyphae. n–p Conidia. Scale bars c = 500  µm, d–
e = 200 µm, f–g = 100 µm, h–i = 50 µm, j–p = 10 µm
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to clavate, discrete or integrated, proliferating sympodially 
to a limited extent. Conidia hyaline, tetra-radiate, occasion-
ally tri-radiate; main axissubcylindrical to clavate, aseptate 

or 1-euseptate, smooth-walled, bearing a short, excentric, 
attenuated appendage; arms two or four, subcylindrical, 

Fig. 97  Crucellisporiopsis prolongata (DAOM 187814, holotype) a, 
b Herbarium specimen. c, f–g Appearance of straw-coloured stalked 
pycnidia on the host. d Stalked pycnidium. e Conidiomatal head. h–i 
Vertical section of a conidiomatal head. j Stalk of conidioma. k–l 

Conidiophores, conidiogenous cells and developing conidia. m–n, 
p–q Conidia. o, r Excipulum of conidima. Scale bars c = 1000  µm, 
d = 100  µm, e–f = 200  µm, h–j = 100  µm, k–l = 20  µm, m, n, 
p,q = 10 µm, o = 20 µm, r = 10 µm
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attenuated, aseptate or 1-septate, arising at the apex of the 
main axis from different loci and delimited from it by septa.

Type species: Crucellisporium selaginellae M.L. Farr, in 
Farr & Horner, Nova Hedwigia 15: 264 (1968)

Notes: Crucellisporium selaginellae was collected from 
leaves of Selaginella rupestris (Selaginellaceae) in the USA 
(Farr and Horner 1968). Nag Raj (1974) revised the genus 
and provided a description and illustration for the type spe-
cies. Sutton (1980) regarded Crucellisporium as a synonymy 
of Belaina Bat. & Peres. However, Belaina was reduced to 
synonym of Polynema Lév. based on type studies (Nag Raj 
and Kendrick 1978). They described an additional species 
C. africanum Nag Raj from the leaves of Dalbergia lactea 
(Fabaceae) in Tanzania. Marincowitz et al. (2010) intro-
duced the third species C. umtamvunae Marinc., Gryzenh. 
& M.J. Wingf. and showed that Crucellisporium belongs to 
Helotiales (Leotiomycetes). Ekanayaka et al. (2019) listed 
Crucellisporium as a member of Lachnaceae (Helotiales). 
The Sequence of C. selaginellae is not available. Hence, 
new collections from type material location are needed and 
subjected to DNA analysis to confirm its placement.

Distribution: South Africa, Tanzania, USA (Farr and 
Horner 1968; Nag Raj 1993).

Crucellisporium africanum Nag Raj, Can. J. Bot. 56(6): 
713 (1978)

Facesoffungi number: FoF 07182, Fig. 98
Foliicolous. Sexual morph: undetermined. Asexual 

morph: Conidiomata 100–150  µm diam., 80–100  µm 
high, olive-brown, stromatic, acervular, inconspicuous, 
mostly epiphyllous, solitary to gregarious, immersed at 
first, becoming erumpent at maturity, rounded in outline. 
Conidiomatal wall 10–30 µm wide, well developed, partly 
immersed, composed of textura globulosa with cells thick-
walled, red-brown in the lower layers, and gradually merg-
ing with small, almost hyaline, thick-walled cells of textura 
prismatica in the upper layers, and surrounded by a sheath of 
sterile hyphae. Sterile hyphae pale brown in the basal part, 
becoming hyaline above, cylindrical, with a blunt or rounded 
apex, unbranched, 3–5-septate, smooth-walled. Conidi-
ophores arising from the upper layers of basal wall, hya-
line, short, branched or unbranched, septate, smooth-walled 
(Nag Raj 1993). Conidiogenous cells hyaline, subcylindri-
cal to clavate, discrete or integrated, indeterminate, smooth-
walled. Conidia hyaline, mostly tetra-radiate, occasionally 
tri-radiate; main axis 9–26 × 1–3 µm ( ̄x = 18 × 2 µm; n = 20), 
subcylindrical to clavate, with a narrow and truncate base, 
straight or slightly curved, 1-septate, cells unequal, smooth-
walled, bearing a tubular, unbranched, excentric, attenu-
ated appendage; arms 12–34 × 1–2.4 µm ( ̄x = 28 × 1.6 µm; 
n = 30), two or three, subcylindrical, attenuated, 1-septate, 
not constricted at septa, arising at apex of the main axis from 
different loci and delimited from it by septa.

Material examined: Tanzania, Tanganyika, Kigoma, 
Mkenke, on leaves of Dalbergia lactea (Fabaceae), 26 Janu-
ary 1964, K. Pirozynski (IMI 106429(d), type).

Cryptomycella Höhn., Mitt. bot. Inst. tech. Hochsch. Wien 
2(3): 48 (1925)

Facesoffungi number: FoF 07183, Fig. 99
Sordariomycetes, genera incertae sedis
Saprobic or parasitic on the host plant in terrestrial habi-

tatat. Sexual morph: see Sutton (1980). Asexual morph: 
Conidiomata dark brown to black, acervular, solitary to gre-
garious or confluent, semi-immersed, flattened, circular to 
irregular, unilocular, glabrous. Ostiole absent, opening by 
longitudinal fissure in apex. Conidiomatal wall composed 
of thick-walled, dark brown to brown cells of textura pris-
matica to textura globosa. Conidiophores reduced to conid-
iogenous cells. Conidiogenous cells hyaline, enteroblastic, 
annellidic, cylindrical to lageniform, integrated or discrete, 
indeterminate, smooth-walled. Conidia hyaline, oblong to 
fusiform, with a narrow truncate base, unicellular, smooth-
walled, guttulate (Morgan-Jones 1977).

Type species: Cryptomycella pteridis (Kalchbr.) Höhn., 
Mitt. bot. Inst. tech. Hochsch. Wien 2(3): 48 (1925)

Notes: Conidiogenous cells of C. pteridis were described 
as phailidic by Sutton (1980), while Nag Raj and DiCosmo 
(1981) described them as annellidic. Because type mate-
rial is not available, we cannot verify which is correct. The 
illustration and description are mainly based on Nag Raj 
and DiCosmo (1981a, b). Cryptomycella pteridis was linked 
to sexual morph Cryptomycina pteridis (Rebent.) Höhn., a 
fungus causing a leaf roll disease on bracken fern, Pterid-
ium aquilinum (Dennstaedtiaceae) (Weymeyer 1966; Sutton 
1980; Gabel 1993). Hyde et al. (2020) placed Cryptomycella 
in Sordariomycetes, genera incertae sedis. Three taxa are 
included in this genus, C. maxima Höhn., C. plumeriae Bat. 
& Peres and C. pteridis, but none of them has molecular 
data.

Distribution: Austria, Brazil, Canada, Estonia, Finland, 
Germany, Latvia, New Zealand, Roumania, South Africa 
(Sutton 1980; https ://www.gbif.org/).

Cyclodomus Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 118: 1527 (1909)

Facesoffunginumber: FoF 07184, Fig. 100
Sordariomycetes, Sordariomycetidae, Phyllachorales, 

Phaeochorellaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown to brownish black, stromatic, pycnidial, scattered 
to gregarious, immersed, globose, multilocular, glabrous. 
Ostiole absent, dehiscence by irregular splits of apical wall. 
Conidiomatal wall composed of thick-walled, brown, verti-
cally arranged cells of textura angularis in the middle part, 

https://www.gbif.org/
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becoming darker, thick-walledcells of textura angularis to 
textura globosa at the base and lateral part. Conidiophores 
reduced to conidiogenous cells or when present, hyaline, 
cylindrical, unbranched, smooth-walled. Conidiogenous 
cells hyaline, enteroblastic, phialidic, cylindrical to ampu-
liform, integrated or discrete, determinate, smooth-walled. 
Conidia hyaline, subcylindrical, obtuse at the apex, nar-
rowed and slightly truncate at the base, smooth-walled, gut-
tulate (Nag Raj and DiCosmo 1978; Sutton 1980).

Type species: Cyclodomus umbellulariae Höhn., Sber. 
Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 118: 1528 
(1909)

Notes: Sutton (1980) redescribed Cyclodomus and 
accepted the single species C. umbellulariae on dead 
leaves of Umbellularia californica (Lauraceae). Hyde et al. 
(1996) added second species C. aequatoriensis K.D. Hyde 
and linked it to the sexual morph Maculatifrondes aequa-
toriensis K.D. Hyde based on host association. Although 

Fig. 98  Crucellisporium africanum (IMI 106429(d), type) a–c Herbarium specimen and slides. d–e Vertical section of conidiomata. f–g Sec-
tion of peridium. h–i, k–m Conidia. j Sterile hyphae. Scale bars d–e = 50 µm, f–g, j = 20 µm, h–i, k–m = 10 µm
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C. aequatoriensis shares a similar structure of conidiomatal 
wall in the middle part with the type species, it also dif-
fers in many ways. Cyclodomus umbellulariae has mul-
tilocular conidiomata producing subcylindrical conidia 
(15–17 × 2–2.5 µm), whereas, C. aequatoriensis has uni-
locular conidiomata producing ellipsoidal to ovoid conidia 
(2–3 × 2–2.5 µm). Based on morphology, C. aequatoriensis 
is excluded from Cyclodomus. Cyclodomus is considered a 
member of Phyllachoraceae (Hyde et al. 2020). Fresh col-
lections and DNA sequences of Cyclodomus are needed to 
confirm its placement.

Distribution: Pakistan, USA (https ://www.gbif.org/).

Cylindrogloeum Petr., Ann Mycol. 39(4/6): 276 (1941)
Facesoffungi number: FoF 07398, Fig. 101
Ascomycota, genera incertae sedis
Parasitic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
brown, acervular, scattered or confluent, immersed to 

erumpent, depressed-globose, unilocular, glabrous. Ostiole 
absent, opening by irregular splits of apical host tissue. Con-
idiomatal wall composed of thick-walled, pale brown to hya-
line cells of textura angularis. Conidiophores arising from 
inner layer of the basal part of condioma, hyaline, irregu-
lar, branched, septate, smooth-walled. Conidiogenous cells 
hyaline, enteroblastic, phialidic, cylindrical to lageniform, 
integrated or determinate, smooth-walled. Conidia hyaline, 
cylindrical to fusiform with acute apex and slightly truncate 
base, straight or slightly curved, 0–1-septate, smooth-walled, 
eguttulate (Sutton 1980).

Type species: Cylindrogloeum arcticum Petr., Ann 
Mycol. 39(4/6): 276 (1941)

Notes: This description is based on Cylindrogloeum trillii 
(Ell. & Ev.) Arx. Sutton (1980) gave details of the taxonomy 
of this genus. No sexual morph has been linked to this genus 
and no molecular data is available.

Distribution: Norway, Sweden, USA (https ://www.gbif.
org/).

Fig. 99  Cryptomycella pteridis (redrawn from Nag Raj and DiCosmo 1981a) a Vertical section of conidioma. b Conidiophores, conidiogenous 
cells and conidia. c Conidia

Fig. 100  Cyclodomus umbellulariae (redrawn from Nag Raj and DiCosmo 1978) a Vertical section of conidioma. b Conidiogenous cells and 
developing conidia. c Condia

https://www.gbif.org/
https://www.gbif.org/
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Cylindroxyphium Bat. & Cif., Quad. Lab. crittogam., Pavia 
31: 77 (1963)

Facesoffungi number: FoF 07217, Fig. 102
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
brown, pycnidial, solitary, superficial, cylindrical, uni-
locular, setose. Ostiole single, circular, centrally located. 
Conidiomatal setae brown, subulate, unbranched, septate, 
smooth-walled, restricted to upper half. Conidiomatal wall 
composed of thick-walled, brown cells of textura angula-
ris. Conidiophores arising from the inner layer of pycnidial 
wall, reduced to conidiogenous cells or when present, hya-
line, cylindrical to dolliform, unbranched, septate, smooth-
walled. Conidiogenous cells hyaline, enteroblastic, phialidic, 
cylindrical, integrated or discrete, determinate, smooth-
walled, apertures terminal or lateral immediately below 
transverse septa. Conidia hyaline, cylindrical to ellipsoid, 
unicellular, smooth-walled, eguttulate (Sutton 1980).

Type species: Cylindroxyphium virginianum Bat. & Cif., 
Quad. Lab. crittogam., Pavia 31: 77 (1963)

Notes: Cylindroxyphium shares similar conidiomata mor-
phology with Capnodium, but the latter has a rostrate apex 
and lacks conidiomatal setae. Cylindroxyphium is a mono-
typic genus. Cylindroxyphium virginianum was collected on 
leaves of Quercus virginiana (Fagaceae) in USA (Sutton 

1980). There is no molecular data available for Cylin-
droxyphium. To clarify the taxonomy of Cylindroxyphium, 
the type species will have to be recollected, and epitypified.

Distribution: USA (Sutton 1980).

Cystotricha Berk. & Broome, Ann. Mag. nat. Hist., Ser. 2 
5: 457 (1850)

Facesoffunginumber: FoF 07218, Fig. 103
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown, pycnidial, solitary, semi-immersed, oval to elon-
gated, unilocular, glabrous. Ostiole absent, dehiscence by a 
longitudinal fissure of apical wall. Conidiomatal wall com-
posed of thick-walled, dark brown cells of textura intricata 
to textura angularis. Conidiophores arising from the inner 
walls of the conidiomata, pale brown, branched, septate, 
rough-walled. Conidiogenous cells pale brown, holoblastic, 
doliiform or irregular, integrated, determinate, lateral or 
intercalary, rough-walled, with a minute apical channel and 
collarette. Conidia hyaline, cylindrical to ellipsoid, straight 
or slightly curved, 1-septate, constricted at septum, smooth-
walled, eguttulate (Petch 1943; Sutton 1980).

Type species: Cystotricha striola Berk. & Broome, Ann. 
Mag. nat. Hist., Ser. 2 5: 457 (1850)

Fig. 101  Cylindrogloeum trillii 
(redrawn from Sutton 1980) a 
Vertical section of conidioma. b 
Conidiophores, conidiogenous 
cells and developing conidia. c 
Conidia
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Notes: Cystotricha can be confused with Ceuthodiplos-
pora, as they have hyaline, cylindrical to ellipsoid, septate 
conidia. Cystotricha differs from Ceuthodiplospora by its, 
pale brown, branched, septate, rough-walled conidiophores, 
and a feature absent in the latter. Sutton (1980) gave a full 
account of the taxonomy of Cystotricha, and accepted only 
the type species in the genus. The sexual morph of C. striola 
was considered to be Durella compressa (Pers.) Tul. & C. 
Tul. (Sutton 1980; Petch 1981), but this has not be confirmed 
by molecular data. Wijayawardene et al. (2017a) placed it 
in Ascomycota, genera incertae sedis. Fresh collections are 
required and DNA sequencing to place Cystotricha in a natu-
ral classification.

Distribution: Belgium, Estonia, Sweden, UK, (Sutton 
1980, https ://www.gbif.org/).

Cytogloeum Petr., Ann Mycol. 23(1/2): 77 (1925)
Facesoffungi number: FoF 07219, Fig. 104
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown, acervular, solitary, immersed, slightly pulvinate in 
the centre, elongated, unilocular, glabrous. Ostiole absent, 
dehiscence by irregular fissure of the bark. Conidiomatal 
wall composed of thick-walled, brown cells of textura intri-
cata. Conidiophores arising from the inner layer of basal 
wall of the conidiomata, hyaline, branched, septate, smooth-
walled, with conidia formed at the apices of main and lat-
eral branches. Conidiogenous cells hyaline, enteroblastic, 
phialidic, cylindrical to lageniform, integrated or discrete, 
determinate, smooth-walled, with a minute apical channel 

Fig. 102  Cylindroxyphium 
virginianum (redrawn from 
Sutton 1980) a Side view of 
conidioma. b Condia. c Conidi-
ophores, conidiogenous cells 
and developing conidia

Fig. 103  Cystotricha striola 
(redrawn from Sutton 1980) a 
Condia. b Vertical section of 
conidioma. c Conidiophores, 
conidiogenous cells and devel-
oping conidia
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and collarette. Conidia hyaline, cylindrical with an obtuse 
apex and acute base, straight or slightly curved, unicellular, 
smooth-walled, eguttulate (Sutton 1980).

Type species: Cytogloeum tiliae Petr., Ann Mycol. 
23(1/2): 77 (1925)

Notes: Cytogloeum tiliae was collected from twigs of Tilia 
sp. (Malvaceae) in Germany. The genus remains monotypic, 
and no molecular data is available. Fresh collections of type 
species are needed to fix the generic concept of Cytogloeum.

Distribution: Czechia, Germany, Sweden (Sutton 1980, 
https ://www.gbif.org/).

Cytonaema Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 123: 131 (1914)

Facesoffungi number: FoF 07220, Fig. 105
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat, such as 

Salix alba, Salix sp. (Salicaceae). Sexual morph: undeter-
mined. Asexual morph: Conidiomata brown, stromatic, 
pycnidial, solitary, semi-immersed, elongate globose, uni-
locular, glabrous, ostiolate. Ostiole subcylindrical, centrally 
located, with a rostrate apex extending above the substrate. 
Conidiomatal wall composed of thick-walled, dark brown 
to pale brown cells of elongated textura intricate to textura 
angularis. Conidiophores arising from the inner layer of the 
conidiomata, hyaline, branched, septate, smooth-walled. 
Conidiogenous cells hyaline, enteroblastic, phialidic, cylin-
drical to lageniform, integrated or discrete, determinate, 
smooth-walled, formed as short or long lateral branches 
from the conidiophores immediately below septa, with a 

minute apical channel and collarette. Conidia hyaline, cylin-
drical to allantoid, straight or slightly curved, unicellular, 
smooth-walled, eguttulate (Sutton 1980).

Type species: Cytonaema spinella (Kalchbr.) Höhn., 
Sber. Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 123: 84 
(1914)

Notes: Cytonaema shares a similar form of conidia with 
Cytospora, but differs in unilocular conidiomata with ros-
trate ostiole. Three taxa are placed in the genus, C. proteae 
Marinc., M.J. Wingf. & Crous, C. quercinum Potl. and C. 
spinella (Potlaichuk 1964; Sutton 1980; Marincowitz et al. 
2008). No sexual morph has been linked to this genus and 
no molecular data is available. Cytonaema species have 
been reported as a producer of human cytomegalovirus pro-
tease inhibitors (Guo et al. 2000). Future study with a lager 
number of collections are needed to study the chemistry of 
Cytonaema.

Distribution: Argentina, Austria, Germany, Italy, New 
Zealand, Poland, Slovakia, UAS (Sutton 1980; https ://www.
gbif.org/).

Cytoplacosphaeria Petr., Ann Mycol. 17(2/6): 79 (1920) 
[1919]

Facesoffungi number: FoF 07221, Fig. 106
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown to black, stromatic, pycnidial, solitary or aggregated 
into linear stromata, immersed to semi-immersed, globose, 
unilocular or multilocular, glabrous, ostiolate. Ostiole one 

Fig. 104  Cytogloeum tiliae 
(redrawn from Sutton 1980) a 
Condia. b Vertical section of 
conidioma. c Conidiophores, 
conidiogenous cells and devel-
oping conidia
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per locule, circular, papillate. Conidiomatal wall composed 
of thick-walled, dark brown to black cells of textura angu-
laris in the exterior, becoming thin-walled and paler toward 
the hymenium. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells hyaline, enteroblastic, phialidic, 
ampulliform to doliiform, determinate, smooth-walled, 

with a minute apical channel, periclinal thickenings at the 
collarette zone. Conidia hyaline, fusiform, apex pointed 
or rounded, base truncate or rounded, straight or slightly 
curved, 1–3-septate, smooth-walled, eguttulate (Sutton 
1980).

Fig. 105  Cytonaema spinella 
(redrawn from Sutton 1980) a 
Condia. b Vertical section of 
conidioma. c Conidiophores, 
conidiogenous cells and devel-
oping conidia

Fig. 106  Cytoplacosphaeria 
rimosa (redrawn from Sutton 
1980) a Conidia. c Conidiog-
enous cells and developing 
conidia. b Vertical section of 
conidioma
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Type species: Cytoplacosphaeria rimosa Petr., Ann 
Mycol. 17(2/6): 79 (1920) [1919]

Notes: Two taxa are accepted in Cytoplacosphaeria, 
C. phragmiticola Poon & K.D. Hyde on decaying stems 
and leaf sheaths of Phragmites australis and C. rimosa on 
culms of Phragmites communis, P. vulgaris (Poaceae) or salt 
marsh plant host (Sutton 1980; da Luz Calado and Barata 
2012; Wijayawardene et al. 2017a). The sexual morph was 
tentatively regarded as Scirrhia rimosa (Alb. & Schwein.) 
Fuckel (Petrak 1924), but there is no further reference to 
this. No molecular data is available.

Distribution: Belgium, Czechia, Latvia, Sweden, UK 
(https ://www.gbif.org/).

Cytospora Ehrenb., Sylv. mycol. berol.(Berlin): 28 (1818)
Facesoffungi number: FoF 01022
Sordariomycetes, Sordariomycetidae, Diaporthales, 

Cytosporaceae
Saprobic, parasitic on the host plant in terrestrial habitat 

or on mangroves in marine habitat (Sutton 1980; Norphan-
phoun et al. 2018; Shang et al. 2019, this study). Sexual 
morph: see Adams et al. (2005, 2006), Shang et al. (2019). 
Asexual morph: Conidiomata, dark brown to black, eustro-
matic, pycnidial, solitary to gregarious or confluent, globose 
to subglobose, conical or irregular in shape, multilocular 
and convoluted, thick-walled, glabrous, ostiolate; the loc-
ules radiating and enlarging from the centre, separated by 
conidiomatal wall, but united in the ostiolar region. Ostiole 
circular, erumpent, prominent, centrally located, with or 
without a furfuraceous ring. Conidiomatal wall composed 
of thick-walled, dark brown to subhyaline cells of textura 
angularis to textura intricata or textura oblita. Conido-
phores arising from innermost wall layer of locular wall, 
hyaline, cylindrical to subcylindrical, branched, septate, 
smooth-walled. Conidogenous cells hyaline, phialidic sub-
cylindrical to lageniform, determinate, integrated or discrete, 
thick and smooth-walled. Conidia hyaline, allantoid, unicel-
lular, smooth-walled, eguttulate.

Type species: Cytospora chrysosperma (Pers.) Fr., Syst. 
mycol. (Lundae) 2(2): 542 (1823)

Notes: Cytospora species are widely distributed around 
the world and occur as endophytes, saprobes or plant patho-
gens (Adams et al. 2005, 2006; Norphanphoun et al. 2017, 
2018; Lawrence et al. 2018; Shang et al 2019). Some species 
can cause dieback and canker on economically important 
orchard crops, such as Juglans, Malus, Prunus, Punica, Vitis 
and Ziziphus (Wang et al. 2011; Palavouzis et al. 2015; Fan 
et al. 2015a, 2020; Lawrence et al. 2017, 2018; Venter et al. 
2017), and ornamental plants, urban and forest trees (Adams 
et al. 2005, 2006; Fan et al. 2015b, 2020; Norphanphoun 
et al. 2017, 2018; Jami et al. 2018a, b; Zhu et al. 2018).

Cytospora is characterized by stromatic, pycnidial, uni-
locular to multilocular and labyrinthine conidiomata with 

long necks, cylindrical, branched conidophores, usually phi-
alidic conidogenous cells and hyaline, unicellular, allantoid 
conidia (Sutton 1980; this study). Ascomata are stromatic, 
perithecial, multilocular, globose to subglobose, with long 
or short necks, containing 8-spored, unitunicate, clavate, ses-
sile asci with a  J- apical ring and hyaline, allantoid, aseptate 
ascospores (Adams et al. 2005; Norphanphoun et al. 2018; 
Shang et al. 2019).

Conidia and ascospores in many Cytospora species are 
similar in shape and dimension, and specific morphological 
distinctions are limited (Adams et al. 2005, 2006; Norphan-
phoun et al. 2017; Fan et al. 2020). This lack of distinct 
morphological characters caused Cytospora taxonomy to be 
largely dependent on host association, leading to many of the 
described species being identifiable only by host. However, 
this reliance on host association provides a far from natural 
classification, as several species are not restricted to a single 
specific host, or a single host may have more than one Cyto-
spora species (Norphanphoun et al. 2017; Lawrence et al. 
2018, this study). Adams et al. (2002, 2005, 2006), applied 
molecular data to identify Cytospora species and overcome 
these difficulties. Approximately 650 epithets of Cytospora 
are listed in Index Fungorum (2019), but many are consid-
ered as synonyms of previously described taxa or treated as 
dubious (Kirk et al. 2008). However, more than 150 species 
are estimated in Cytospora (Kirk et al. 2008; Norphanphoun 
et al. 2017, 2018; Lawrence et al. 2017, 2018; Fan et al. 
2018; Zhu et al. 2018; Fan et al. 2020). The taxonomy and 
nomenclature of Cytospora has been discussed in Norphan-
phoun et al. (2017), Lawrence et al. (2018), and will not be 
presented here. We describe two new taxa, C. globosa and C. 
phialidica, from Italy based on morphology and phylogeny, 
and one new host record of C. prunicola. We also provide 
a detailed description and illustration for an unidentified 
Cytospora and describe and illustrate two other species (C. 
parasitica and C. tanatica).

Distribution: worldwide.

Cytospora parasitica C. Norphanphoun, Bulgakov & K.D. 
Hyde, in Ariyawansa et al., Fungal Diversity[146] (2015)

Facesoffungi number: FoF 01022, Fig. 108
Parasitic on dying branches of Malus cf. domestica, caus-

ing canker of trees. Sexual morph: undetermined. Asexual 
morph: Conidiomata 950–1120 µm diam., 520–630 µm 
high, black, eustromatic, pycnidial, usually separate, 
immersed, conical, multilocular and convoluted, with locules 
60–260 µm diam., 100–360 µm high, radiating and enlarging 
from the centre, separated by inner walls, but uniting in the 
ostiolar region, thick-walled, ostiolate, surrounded by yel-
low conidial mass at the tip. Ostiole 250–400 × 110–240 µm, 
single, circular, centrally located, prominent. Conidiomatal 
wall 10–250 µm thick, composed of thick-walled, pale brown 
to dark brown cells of textura angularis in the basal and 
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lateral part, becoming thick-walled cells of textura intricata 
at the upper region. Conidophores arising from the inner 
wall layer of locular wall, hyaline, cylindrical to subcylin-
drical, branched repeatedly, smooth-walled. Conidogenous 
cells 8–15 × 2–3 µm, enteroblastic, phialidic, lageniform to 

subcylindrical, integrated or discrete, determinate, smooth-
walled, with a minute collarette and narrow channel near 
apex. Conidia 4.8–7 × 1.3–2 µm ( ̄x = 5.7 × 1.8 µm; n = 30), 
hyaline, allantoid, unicellular, thin-walled, smooth-walled, 
eguttulate.

Fig. 107  Phylogenetic tree generated from a maximum likelihood 
analysis based on a concatenated alignment of LSU, ITS and rpb2 
sequences data of Cytospora. One hundred and fifty-seven strains are 
included in the analyses, which comprise 3002 characters including 
gaps (LSU: 1–702, ITS: 703–1577, rpb2: 1578–3002). Diaporthe 
eres CBS 145040 is used as the outgroup taxon. The tree topology 
of the maximum likelihood analysis is similar to the Bayesian anal-
ysis. The best scoring RAxML tree with a final optimization likeli-
hood value of − 18311.216780 is presented. The matrix has 801 dis-
tinct alignment patterns, with 42.53% of undetermined characters or 
gaps. Estimated base frequencies were: A = 0.248733, C = 0.255482, 

G = 0.273492, T = 0.222294; substitution rates AC = 1.819004, 
AG = 5.371596, AT = 1.903512, CG = 1.537203, CT = 13.426713, 
GT = 1.000000; gamma distribution shape parameter α = 0.576514. 
The Bayesian posterior probabilities analysis for final split frequency 
critical value for the topological convergence diagnostic is 0.009997. 
Maximum likelihood (MLBS) bootstrap support values higher than 
50%, and Bayesian posterior probabilities ≥ 0.95 (PP) are shown 
above or below the nodes. Hyphen (“–”) indicates a value lower than 
50% for MLBS and a posterior probability lower than 0.95 for BYY. 
Ex-type strains are in bold. New isolates are in blue
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Material examined: Russia, Rostov Region, Shakhty City, 
near Grushevsky pond, grove of feral trees in gully, on dead 
and drying branches of Malus cf. domestica (Rosaceae), 18 
May 2014, T. Bulgakov (MFLU 14–0788, holotype).

Cytospora prunicola Norph., Camporesi, T.C. Wen & K.D. 
Hyde, in Hyde et al., Mycosphere 9(2): 378 (2018)

Facesoffungi number: FoF04097, Figs. 109, 110
Saprobic on dead stems or bark. Sexual morph: 

see Shang et  al. (2019). Asexual morph: Conidiomata 

1270–1600 µm diam., 450–520 µm high, brown, eustro-
matic, pycnidial, usually solitary, at maturity furfuraceous, 
immersed to erumpent, globose to subglobose in outline, 
conical in section view, multilocular, convoluted, thick-
walled, glabrous, ostiolate. Ostiole 300–350 × 250–460 µm, 
single, circular, prominent, centrally located. Conidiomatal 
wall 30–200 µm wide, composed of dark brown, thick-
walled cells of textura angularis to textura intricta in the 
basal and periclinal wall, gradually merging with brown 
or olivaceous cells of textura oblita in the middle wall, 

Fig. 107  (continued)
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Fig. 107  (continued)



443Fungal Diversity (2020) 100:279–801 

1 3

Fig. 107  (continued)



444 Fungal Diversity (2020) 100:279–801

1 3

becoming rather thick-walled, dark brown cells of textura 
angularis at ostiolar region. Conidiophores formed from 
inner cells of the locular walls, hyaline, cylindrical, usu-
ally branched, septate, smooth-walled. Conidiogenous cells 
7–14 × 1–3 µm, hyaline, enteroblastic, phialidic, cylindri-
cal to subcylindrical, integrated or discrete, determinate, 
smooth-walled, with minute collarette near apex. Conidia 
3–5 × 1–2 µm ( ̄x = 4.6 × 1.4 µm; n = 30), hyaline, allantoid, 
aseptate, smooth-walled, eguttulate.

Culture characters: Colonies on PDA, reaching 3–4 mm 
diam. after 14 d at 25–30 °C, white at first, become dark 
brown with age, felty, flattened, dense, with undulate to 
lobate margin, reverse dark brown.

Material examined: Italy, Province of Forlì-Cesena, Pre-
milcuore, Valbura, on dead land branches of Ostrya carpini-
folia (Betulaceae), 1 March 2016, Erio Camporesi, IT2871 
(MFLU 16-0940), living culture MFLUCC 16-1315 = ICMP 
21537 = KUMCC 16-0085; ibid. Passo della Braccina, 
on dead land branches of Fagus sylvatica (Fagaceae), 10 

Fig. 108  Cytospora parasitica (MFLU 14-0788, holotype) a Her-
barium specimen. b Appearance of black conidiomata on the host. 
c Black conidioma with yellow conidia mass. d Vertical section of 
conidioma. e, g–i Sections of peridium (note e upper wall, h inner 

wall, g, i basal and lateral wall). f Ostiole. j–l Conidiophores, con-
idiogenous cells and developing conidia. m Conidia. Scale bars b–c, 
f = 200  µm, d = 500  µm, e, g = 100  µm, h = 50  µm, i = 20  µm, j–k, 
m = 10 µm, l = 5 µm
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August 2015, Erio Camporesi, IT2580 (KUN, HKAS 93600, 
new host record).

Notes: Two collections (MFLU 16-0940/IT2871, 
HKAS 93600/IT2580) clustered with C. prunicola (MFU 

17-0995, MFLUCC 18-1200), C. gutnerae, and C. ter-
ebinthi (Fig. 107). The sequence of our collection HKAS 
93600/IT2580 shares 100% similarity with C. prunicola 
(MFU 17-0995) in LSU (808/808), ITS (517/517), and rpb2 

Fig. 109  Cytospora prunicola (MFLU 16-0940) a Herbarium speci-
men. b–d Appearance of brown conidiomata on the host. e, f Ver-
tical sections of conidiomata. g Ostiole. h–j Sections of peridium. 
k–m Conidiophores, conidiogenous cells and developing conidia. n 

Conidia. o Geminating conidium. p–q Culture on PDA. Scale bars b–
c, f = 200 µm, d–e = 500 µm, g = 100 µm, h–i = 50 µm, j–k = 20 µm, 
l–o = 10 µm, p–q = 25 mm



446 Fungal Diversity (2020) 100:279–801

1 3

(778/778) regions. The sequence similarities between our 
strain (MFLUCC 16-1315) and C. prunicola (MFU 17-0995) 
are 99% (576/578, 2 gaps) in ITS, 99% (807/810, 22 gaps) 

in LSU, and 100% (778/778) in rpb2 region.Our collections 
have similar form of conidiomata, conidiogenous cells and 
conidia, as well as conidial dimensions with C. prunicola 

Fig. 110  Cytospora prunicola (HKAS 93600, new host record) 
a Herbarium specimen. b, c Appearance of brown conidiomata on 
the host. d Vertical section of conidiomata. e Ostiole. f–h Sections 

of peridium. i–j Conidiophores, conidiogenous cells and developing 
conidia. k Conidia. Scale bars d, h = 200 µm, e = 100 µm, f = 50 µm, 
g, i = 10 µm, j–k = 5 µm
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(Table 4). Therefore, our collections are considered conspe-
cific with C. prunicola. Cytospora prunicola was described 
from Prunus sp. and Ostrya carpinifolia (Hyde et al. 2018; 
Shang et al. 2019). The collection (HKAS 93600/IT2580) 
from Fagus sylvatica is regarded as a new host record.

Cytospora globosa W.J. Li, Camporesi & K.D. Hyde, sp. 
nov.

Index Fungorum number: IF557145, Facesoffungi num-
ber: FoF 07222, Fig. 111

Etymology: Name refers to its globose conidiomata.
Saprobic on dead needles of Abies alba. Sexual morph: 

undetermined. Asexual morph: Conidiomata 400–550 µm 
diam., 350–550 µm high, dark brown to black, pycnidial, 
solitary, immersed to erumpent, globose in section view, 
unilocular, convoluted, thick-walled, glabrous, ostiolate. 
Ostiole 150–200 × 100–220 µm, single, cylindrical, promi-
nent, centrally located. Conidiomatal wall 10–60 µm wide, 
composed of brown to olivaceous, thick-walled cells of 
textura angularis to textura intricta in the outer and middle 
wall, becoming thicker, darker towards ostiolar region. Con-
idiophores arising from inner wall layer of locules, hyaline, 
cylindrical, verticillately branched at baseand above, septate, 
smooth-walled. Conidiogenous cells 5–17 × 1–2 µm, hyaline, 
enteroblastic, phialidic, cylindrical to lageniform, integrated 
or discrete, determinate, formed as short or long lateral 
branches from the conidiophores immediately below septa, 
with minute collarette at the apex. Conidia 4–6.5 × 1–2 µm 
( ̄x = 5 × 1.6  µm; n = 50), hyaline, allantoid, unicellular, 
smooth-walled, eguttulate.

Culture characters: Colonies on PDA, reaching 5 mm 
diam. after 2 days at 25–30 °C, white at first, becoming 
dark brown with age, cottony, flattened, dense, with entire 
to undulate margin, reverse pale brown.

Material examined: Italy, Province of Forlì-Cesena, 
Monte Fumaiolo, on dead aerial needles of Abies alba 
(Pinaceae), 2 July 2016, Erio Camporesi, IT3019 (MFLU 
16-2054, holotype), ex-type living culture MFLUCC 

16-1153 = KUMCC 16-0105; (KUM, HKAS 97500, 
isotype)

Notes: Collection MFLUCC 16-1153/IT3019 clustered 
with Cytospora sp. UCPH-DK-7 and formed a separated 
branch within Cytospora, with high support (Fig. 107). 
The morphology of conidiomata, conidiogenous cells and 
conidia in many Cytospora species are indistinguishable. 
Therefore, molecular data (LSU, ITS, rpb2) are used to 
delimit Cytospora species. Cytospora abietis (=  Valsa abi-
etis) and C. friesii (=  V. friesii) were collected from Abies 
alba, but they separated from our collection by ITS sequence 
(other protein gene not available) (Adams et al. 2002, 2006). 
The sequence similarities between these two strains (CBS 
185.42, CBS 194.42) and our collection MFLUCC 16-1153 
are only 93% (511/551, 19 gaps) and 96% (528/551, 14 gaps) 
in ITS gene region. Therefore, our strain together with Cyto-
spora sp. UCPH-DK-7 is introduced as a new species, Cyto-
spora globosa.

Cytospora phialidica W.J. Li, Camporesi & K.D. Hyde, sp. 
nov.

Index Fungorum number: IF557146, Facesoffungi num-
ber: FoF 07399, Figs. 112, 113

Etymology: Name refers to its phialidic conidiogenous 
cells.

Saprobic on dead stems of Alnus glutinosa. Sexual 
morph: undetermined. Asexual morph: Conidiomata 
950–1100 µm diam., 400–500 µm high, brown, eustro-
matic, pycnidial, solitary to gregarious, at maturity fur-
furaceous, immersed to erumpent, globose to subglobose 
in section view, multilocular, convoluted, thick-walled, 
glabrous, ostiolate. Ostiole 200–250 × 70–100 µm, single 
to each locule, circular, prominent, centrally located. Con-
idiomatal wall 35–120 µm wide, composed of dark brown, 
thick-walled cells of textura angularis to textura intricta in 
outer layer, becoming hyaline towards conidial hymenium. 
Conidiophores arising from inner wall layer of locules, hya-
line, cylindrical, branched at base, septate, smooth-walled. 
Conidiogenous cells 6–15 × 1–2 µm, hyaline, enteroblastic, 

Table 4  Synopsis of Cytospora prunicola strains

Collection/vouch-
ernNo.

Conidiomata (µm) Ostiole (µm) Conidiogenous cells 
(µm)

Conidia (µm) References

MFLU 17-0995/
IT3337

500–1000 × 450–500 170–180 diam. (4–)5.2–6.6 × 1.1–1.3 
(–1.6) (av. 5.5 × 1.3)

Hyde et al. (2018)

MFLUCC 16-1315/
IT2871

1270–1600 diam., 
450–520 high,

300–350 long, 
250–460 wide

7–14 × 1–3 3–5 × 1–2 (av. 
4.6 × 1.4)

This study

HKAS 93600/IT2580 1250–13500 diam., 
500–600 high,

150–300 long, 
150–350 wide

4–15 × 1–2 4–6 × 1.5–3 (av. 5 × 2) This study

MFLUCC 18-1200 
(asexual morph from 
culture)

259–535 diam. 6–)6.5–11 
(–13) × (1–)1.5–2.5 
(–3)

(4–)5–6.8 
(–8.2) × (0.8–)1–1.5 
(–2) (av. 6 × 1.2)

Shang et al. (2019)
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polyphialidic, cylindrical to subcylindrical, usually inte-
grated, indeterminate, smooth-walled, with 2 conidia formed 
sympodially in a very restricted area at the apices. Conidia 

3.5–5 × 1–2 µm ( ̄x = 4 × 1.5 µm; n = 50), hyaline, allantoid, 
aseptate, smooth-walled, eguttulate.

Fig. 111  Cytospora globosa (MFLU 16-2054, holotype). a Her-
barium specimen. b–d Appearance of dark brown to black coniodio-
mata on the host. e, f Vertical sections of conidiomata. g Ostiole. h–j 
Sections of peridium. k–n Conidiophores, conidiogenous cells and 

developing conidia. o Conidia. p–q Germinating conidia. r–s Cul-
ture on PDA. Scale bars b = 1000 µm, c–d = 500 µm, e–f = 200 µm, 
g–j = 50 µm, k–q = 10 r–s = 20 mm
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Culture characters: Colonies on PDA, reaching 4–5 mm 
diam. after 14 days at 25–30 °C, white to brown with age, 
velutinous to felty, flattened, dense, with rounded margin, 
reverse greyish red (10C4), sporulation after 4 weeks.

Material examined: Italy, Province of Forlì-Cesena, 
Bagno di Romagna, Lago Pontini, on dead aerial stems of 

Alnus glutinosa (Betulaceae), 11 August 2016, Erio Camp-
oresi, IT3067 (MFLU 16-2442, holotype), ex-type living 
culture MFLUCC 17-2498, (KUM, HKAS 101662).

Notes: Phylogenetic analyses based on LSU, ITS and rpb2 
shows that collection MFLUCC 17-2498 grouped with Cyto-
spora sp. I126, C. melanodiscus (Jimslanding2, Worrall2b), 

Fig. 112  Cytospora phialidica (MFLU 16-2442, holotype). a Her-
barium specimen. b, c Appearance of brown coniodiomata on the 
host. d, e Vertical sections of conidiomata. f–i Sections of peridium. 

j–l Conidiophores, conidiogenous cells and developing conidia. 
m–p Conidia. Scale bars b = 1000  µm, c–e = 200  µm, f, h = 50  µm, 
g = 100 µm, i = 20 µm. j–l = 10 µm, m–p = 5 µm
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but it formed a separated branch above Cytospora sp. I126 
(Fig. 107). Our collection MFLUCC 17-2498 has polyphi-
alidic conidiogenous cells, while other Cytospora species 
have monophialidic conidiogenous cells (Sutton 1980; 
Adams et al. 2006; Norphanphoun et al. 2017, 2018; Fan 
et al. 2020). The ostiole in many Cytospora species unite as 
a single channel in the upper region, but our collection has 
a single ostiole to each locule. Therefore, our collection is 
introduced as new taxon.

Cytospora tanaitica C. Norphanphoun, Bulgakov & K.D. 
Hyde, in Ariyawansa et al., Fungal Diversity [146] (2015)

Facesoffungi number: FoF 01021, Fig. 114
Parasitic and saprobic on branches. Sexual morph: 

undetermined. Asexual morph: Conidiomata 920–1250 µm 

diam., 450–500 µm high, black, eustromatic, pycnidial, soli-
tary, immersed to erumpent, conical to subglobose, multiloc-
ular, thick-walled, ostiolate. Ostiole 200–370 × 70–250 µm, 
single, cylindrical to subcylindrical, centrally located. Con-
idiomatal wall 40–270 µm thick, composed of brown to dark 
brown, thick-walled cells of textura angularis to porrecta 
at base and lateral region, becoming thicker, dark brown 
cells of textura intricata to textura angularis at upper region. 
Conidophores formed from inner layer of locular wall, hya-
line, cylindrical to subcylindrical, branched, smooth-walled. 
Conidogenous cells 6–11 × 1–2 µm, hyaline, enteroblastic, 
phialidic, subcylindrical, occasionally lageniform, integrated 
or discrete, determinate, thick and smooth-walled, with col-
larette and minute channel. Conidia 3.5–5.5 × 1.1–2.2 µm 

Fig. 113  Cytospora phialidica (MFLUCC 17-2498, ex-type) a, b Germinating conidia. c–f Culture on PDA. g Black conidiomata sporulating 
on PDA. h Conidia mass. i Conidia. Scale bars a–b = 20 µm, c–f = 20 mm, i = 10 µm
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( ̄x = 4.7 × 1.7 µm; n = 30), hyaline, allantoid, unicellular, 
eguttulate, smooth-walled.

Material examined: Russia, Rostov Region, Shakhty City, 
Central Park, on dead branches of Betula pubescens, 5 May 
2014, T. Bulgakov (MFLU 14-0790, holotype).

Cytospora sp.
Facesoffungi number: FoF 07224, Fig. 115
Saprobic on dead twigs of Platanus orientalis. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
720–850  µm diam., 400–520  µm high, brown, pycnid-
ial, usually solitary, deeply immersed at first, becoming 
erumpent, furfuraceous at maturity, subglobose in section 

Fig. 114  Cytospora tanatica (MFLU 14-0790, holotype) a Her-
barium specimen. b, c Appearance of black conidiomata on the host. 
d Vertical section of conidioma. e Ostiloe. f–h Vertical sections of 

peridium. i–k Conidiophores, conidiogenous cells and develop-
ing conidia. l Conidia. Scale bars b = 1000  µm, c–d = 500  µm, 
e = 200 µm, f = 100 µm, g–h = 50 µm, i–l = 10 µm
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view, multilocular, convoluted, thick-walled, glabrous, 
ostiolate. Ostiole 350–400 × 200–300 µm, single, circular, 
prominent, centrally located. Conidiomatal wall 20–140 µm 
wide, composed of brown, thick-walled cells of textura 
angularis to textura intricta. Conidiophores arising from 
inner wall layer of locules, hyaline, cylindrical, branched at 
base and above, septate, smooth-walled. Conidiogenous cells 

5–12 × 1–2 µm, hyaline, enteroblastic, phialidic, cylindri-
cal to doliiform, integrated or discrete, determinate, with a 
short terminal or lateral branch formed immediately below a 
septum, thickening at collarette zone. Conidia 4–8 × 1–2 µm 
( ̄x = 6 × 1.5 µm; n = 50), hyaline, cylindrical or allantoid, 
with obtuse ends, straight or curved, unicellular, smooth-
walled, eguttulate.

Fig. 115  Cytospora sp. (MFLU 19-2857) a Herbarium specimen. b, 
c Appearance of brown coniodiomata on the host. d, e Vertical sec-
tions of conidiomata. f Ostiole. g, h Sections of peridium. i–k Conidi-

ophores, conidiogenous cells and developing conidia. l Conidia. Scale 
bars c = 500 µm, d–e = 200 µm, f = 100 µm, g–h = 50 µm, i–l = 10 µm
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Material examined: Germany, on dead twigs of Plata-
nus orientalis (Platanaceae), 3 March 2013, René K. Schu-
macher, D5 (MFLU 19-2857).

Notes: The conidiomatal structure of our collection is 
close to C. ulmi (Norphanphoun et al. 2017). However, our 
collection has cylindrical to doliiform, acropleurogenous 
conidiogenous cells, a feature lacking in C. ulmi. As our 
collection lacks protein gene (e.g., rpb2), and it cannot be 
separated well from other Cytospora taxa (Fig. 107), we 
keep it as an unidentified taxon. Fresh collections of this 
taxon are needed to clarify its placement.

Cytosporella Sacc., Syll. fung. (Abellini) 3: 251 (1884)
Facesoffungi number: FoF 07225, Fig. 116
Ascomycota, genera incertae sedis
Saprobic or parasitic on the host plant in terrestrial habi-

tat. Sexual morph: undetermined. Asexual morph: Conidi-
omata dark brown, pycnidial, solitary, immersed to semi-
immersed, pulvinate, multilocular, convoluted, glabrous. 
Ostiole absent, dehiscence by breakdown of the upper wall. 
Conidiomatal wall composed of thick-walled, dark brown 
to black cells of textura angularis in the exterior, becom-
ing thick-walled, brown to paler cells of textura intricata 
towards locular wall. Conidiophores arising from inner lay-
ers of conidiomata, hyaline, cylindrical, branched, septate, 
smooth-walled, with acropleurogenous conidia. Conidiog-
enous cells hyaline, enteroblastic, phialidic, cylindrical to 
doliiform, integrated or discrete, indeterminate, smooth-
walled, often formed from lateral branches immediately 
below transverse septa, with a minute apical channel and 

collarette. Conidia hyaline, ellipsoidal, unicellular, smooth-
walled, eguttulate (Sutton 1980).

Type species: Cytosporella sycina (Sacc.) Sacc., Syll. 
fung. 3: 251 (1884)

Notes: More than 60 Cytosporella epithets are listed in 
Index Fungorum (2019). The convoluted conidiomata in 
Cytosporella resembles Cytospora. The latter has allantoid 
conidia, which differs from the ellipsoidal conidia in Cyto-
sporella. Wijayawardene et al. (2017b) placed Cytosporella 
in Gnomoniaceae (Diaporthales, Sordariomycetes). There 
is no molecular data available for type species, C. sycina. 
To clarify the taxonomy of Cytosporella, the type species 
will have to be recollected, and epitypified, so that authentic 
cultures and DNA barcodes will become available to fix the 
genetic concept.

Distribution: Brazil, Cuba, Cyprus, Czechia, Dominican 
Republic, France, Germany, Hungary, India, Italy, New 
Zealand, Pakistan, Portugal, Russian, Spain, South Africa, 
Sweden, Switzerland, USA (https ://www.gbif.org/).

Cytostagonospora Bubák, Ann Mycol. 14(3/4): 150 (1916)
Facesoffungi number: FoF 07226, Fig. 117
Dothideomycetes, Dothideomycetidae, Capnodiales, 

Mycosphaerellaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
dark brown to black, pycnidial, amphigenous, solitary, 
immersed, globose, unilocular, glabrous, clypeate. Ostiole 
circular, papillate to shortly rostrate, depressed, central, 
situated within the clypeus. Conidiomatal wall composed 

Fig. 116  Cytosporella sycina 
(redrawn from Sutton 1980) a 
Conidia. b Conidiophores, con-
idiogenous cells and developing 
conidia. c Vertical section of 
conidioma

https://www.gbif.org/
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of thick-walled, dark brown cells of textura globulosa in 
the exterior, becoming hyaline cells of textura angularis 
toward hymenium. Conidiophores arising from inner layers 
of conidiomata, reduced to conidiogenous cells. Conidiog-
enous cells hyaline, holoblastic, ampuliform to lageniform, 
smooth-walled. Conidia hyaline, filiform, with obtuse apex 
and truncate base, 0–2-septate, not constricted at septa, 
smooth-walled, eguttulate (Sutton 1980).

Type species: Cytostagonospora photiniicola Bubák, 
Ann Mycol. 14(3/4): 150 (1916)

Notes: Cytostagonospora was treated as a synonym 
of Septoria by von Arx (1983), while it was retained as a 
separate genus by Sutton (1980). Quaedvlieg et al. (2013) 
obtained a culture of C. martiniana and clarified the phy-
logenetic position of Cytostagonospora, in Mycosphaere-
llaceae (Capnodiales), which is distinct from Septoria. 
However, no molecular data is available for the type species 
occurring on Photinia serrulata, Austria. Fresh material is 
needed to confirm its placement.

Distribution: Canada, Italy, New Zealand, Pakistan (https 
://www.gbif.org/)

Darkera H.S. Whitney, J. Reid & Piroz., Can. J. Bot. 53(24): 
3052 (1975)

Facesoffungi number: FoF 07263
Leotiomycetes ,  Leotiomycetidae ,  Phacidiales , 

Phacidiaceae
Foliicolous, occurring on needles of coniferous hosts, 

such as Abies balsamea, Picea glauca, P. engelmanni, P. 
excels, Pseudotsuga menziesii. Sexual morph: Apothecia 
black, solitary to gregarious, or confluent, subhypodermal, 
immersed to semi-immersed, then becoming erumpent, 
ellipsoid to elongate, unilocular, glabrous, ostiole absent, 
opening by a median longitudinal slit and raising the 

overlying host tissue on both sides of the central fissure. 
Peridium composed of textura angularis with thick-walled 
and brown to pale brown cells. Hamathecium consisting of 
paraphyses and asci. Paraphyses hyaline, numerous, slender, 
with occasionally slightly swollen and obtuse apex, septate, 
anastomosing, branched, without sheath, or enveloped by 
a thin mucilaginous sheath. Asci bitunicate, fussitunicate, 
with an ocular chamber, 8-spored, clavate to broadly clavate, 
sessile or sometimes with short or broadly short-cylindrical 
pedicel, lacking pore structure, releasing ascospores by api-
cal wall irregularly rupturing. Ascospores hyaline to pale 
brown, or pale brown to olivaceous brown,uniseriate or bise-
riate, or irregularly arranged, rounded or broadly ellipsoidal, 
subreniform or allantoid, sometimes slightly tapering with 
rounded ends, unicellular, smooth-walled or with bright, 
crack-like decorations on the surface. Asexual morph: 
Conidiomata brown to dark brown, pycnidial, amphigenous, 
epiphyllous or hypophyllous, solitary to gregarious or con-
fluent, subepidermal, deeply immersed, raising the epider-
mis into brown swellings, then piercing it by a lateral neck, 
globose to subglobose, unilocular, glabrous, thick-walled, 
ostiolate. Ostiole single, cylindrical to subcylindrical, later-
ally or centrally located. Conidiomatal wall composed of 
thick-walled, pale brown to hyaline cells of textura angularis 
to textura porrecta, textura intricata or textura epidermoidea 
cells. Conidiophores arising from the innermost layers of 
conidiomata, reduced to conidiogenous cells, or occasionally 
present, hyaline, subcylindrical, unbranched, septate, with or 
without constriction at septa. Conidiogenous cells hyaline, 
holoblastic or enterolastic, phialidic or annellidic, cylindrical 
to subcylindrical, ampuliform to lageniform, determinate or 
indeterminate, discrete or integrated, smooth-walled, with 
or without proliferation. Conidia hyaline, subcylindrical, 
or cylindrical to clavate, with a rounded apex, and narrow 

Fig. 117  Cytostagonospora photiniicola (redrawn from Sutton 1980) a Conidia. b Vertical section of conidioma. c Conidiogenous cells and 
developing conidia

https://www.gbif.org/
https://www.gbif.org/
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and truncate base, sometimes bulging in the middle, bearing 
a widely flared, or funnel-shaped to irregular, undulated, 
mucoid, apical appendage resulting from the eversion of 
a mucoid sheath enveloping the upper part of developing 
conidium.

Type species: Darkera parca H.S. Whitney, J. Reid & 
Piroz., Can. J. Bot. 53(24): 3053 (1975)

Notes: The genus Dakera was introduced by Whitney 
et al. (1975) to accommodate D. abietis H.S. Whitney et al. 
and D. parca. The detailed taxonomy of Dakera has been 
discussed by Whitney et al. (1975). The asexual morph of 
Dakera has been assigned to tiarosporella-like species based 
on host association, but this connection has never been con-
firmed via culture studies. Crous et al. (2015b) regarded this 
link as probably correct, because tiarosporella-like morphs 
have been linked to more than one species (Whitney et al. 
1975). A group of fungi share similar morphology with Tia-
rosporella paludosa (Sacc. & Fiori) Höhn., but cluster to the 
Phacidiaceae Crous et al. (2015b). Five species are accepted 
in the genus, D. abietis, D. durmitorensis (Karadžić) Crous, 
D. parca, D. picea H.S. Whitney et al. and D. pseudotsugae 
(H.S. Whitney, J. Reid & Piroz.) Crous. In this study, two 
specimens collected from Italy on dead needles of Picea 
excelsa Wender. (Pinaceae) correspond very well with D. 
picea in morphology and phylogeny. These two collections 
are regarded as conspecific with D. picea. Since no photo 
of conidiomata structure from nature was given in Crous 
et al. (2015b), we provide a plate and detailed description 
for D. picea. In addition, we re-examined the type speci-
men of both sexual and asexual morphs of D. abietis and D. 
parca as well as D. pseudotsugae. Of interest is that Dakera 
species has more than two kinds of conidiomatal wall, viz. 
textura intricata to textura porrecta, textura epidermoidea 
or textura angularis, and these kinds of wall cells are often 
mixed together. Whereas, Tiarosporella species only have 
textura angularis to textura prismatica wall cells. This 
apparent difference may be a valuable character to distin-
guish Dakera from Tiarosporella. Further collections are 
needed to epitypify and to confirm the placement of Dakera 
species.

Distribution: Canada, Finland, Norway, Siberia, Switzer-
land (Crous et al. 2015b, this study).

Darkera abietis H.S. Whitney, J. Reid & Piroz., Can. J. Bot. 
53(24): 3052 (1975)
 = Tiarosporella abietis H.S. Whitney, J. Reid & Piroz., Can. 
J. Bot. 53(24): 3055 (1975)

Facesoffungi number: FoF 07264, Figs. 118, 119
Foliicolous, occurring on needles of Abies balsamea. 

Sexual morph: Apothecia 300–550 µm diam., 100–500 µm 
high, black, solitary to gregarious, or confluent, subhypoder-
mal, immersed to semi-immersed, then becoming erumpent, 

ellipsoid to elongate, unilocular, glabrous, ostiole absent, 
dehiscence of the apothecia by an irregular split in the apical 
wall. Peridium 20–40 µm wide, composed an outer pseudo-
parenchyma of compact textura angularis with thick-walled 
and brown to pale brwon cells in the basal part, passing into 
brown to dark brown cells of textura angularis in the lateral 
part. Hamathecium consisting of paraphyses and asci. Para-
physes 40–90 × 2–4 µm, hyaline, numerous, slender, with 
occasionally slightly swollen base and obtuse apex, becom-
ing free at the upper end only as the apothecium matures, 
branched at base, anastomosing, septate, often constrict at 
septa. Asci 40–90 × 10–25 µm ( ̄x = 66 × 18.5 µm; n = 30), 
bitunicate, fussitunicate, with an ocular chamber, 8-spored, 
clavate to broadly clavate, with blunt and rounded apex, 
sessile or sometimes with broadly short-cylindrical pedi-
cel, lacking pore structure, ascospores released by apical 
wall irregularly rupturing in the middle part. Ascospores 
19–28 × 7–18 µm ( ̄x = 23 × 12 µm; n = 30), hyaline to pale 
brown, uniseriate or biseriate, or irregularly arranged, 
rounded or broadly ellipsoid, sometimes slightly tapering 
with rounded ends, unicellular, smooth-walled. Asexual 
morph: Coelomycetous. Conidiomata 200–300 µm diam., 
140–300 µm high, pale brown to brown, pycnidial, mostly 
epiphyllous, sometimes amphigenous, solitary to gregarious, 
subepidermal, deeply immersed, raising the epidermis into 
brown swellings, then piercing it by a lateral neck, globose 
to subglobose, unilocular, glabrous. Ostiole single, cylindri-
cal to subcylindrical, laterally located. Conidiomatal wall 
20–70 µm wide, composed of thick-walled, pale brown to 
hyaline cells of textura angularis in the basal part, becoming 
relatively thick-walled, brown to pale brown cell of com-
pact textura angularis to textura porrecta or textura intricata 
in the upper and lateral part. Conidiophores arising from 
the innermost layers of conidiomata, reduced to conidiog-
enous cells, or occasionally present, hyaline, subcylindri-
cal, unbranched, septate, constricted at septa. Conidiogenous 
cells 7–20 × 3–4 µm, hyaline, enteroblastic, cylindrical to 
conical, determined, smooth-walled, without proliferation. 
Conidia 39–51 × 6–10 µm ( ̄x = 46 × 7.5 µm; n = 30), hyaline, 
subcylindrical to subclavate, with a rounded apex and a nar-
row, truncate base bearing minute marginal frills, straight or 
slightly curved, unicellular, smooth-walled, guttulate, bear-
ing an irregular, widely flared, mucoid, apical appendage.

Material examined: Canada, Ontario, Geraldton District, 
Rod Lack, on needles of Abies balsamea (Pinaceae), 22 July 
1961, Jansons, Griffin & Lynn (DAOM 145406 a & b, holo-
type); Alberta,Slave Lake, Smith, 2 mile N. W. of Lawrence 
L. campground, on needles of A. balsamea, 22 May 1968, 
C. Layton (DAOM 145416, type).

Darkera durmitorensis (Karadžić) Crous, in Crous et al., 
Phytotaxa 202(2): 83 (2015)
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≡ Tiarosporella durmitorensis Karadžić, European Journal 
of Forest Pathology 28: 148 (1998)

Facesoffungi number: FoF 07265
Description and illustration see Karadžić (1998)

Notes: Tiarosporella durmitorensis was introduced as 
a new species in Tiarosporella by Karadžić (1998). Crous 
et al. (2015b) transferred it to Darkera on the basis of its 
morphology (large unilocular conidiomata and long, wide 

Fig. 118  Darkera abietis (DAOM 145406 a and b, holotype) a, b 
Herbarium package and specimen. c, d Appearance of black asco-
mata on the host. e, h Vertical section of conidiomata. f Hamathe-

cium with asci and paraphyses. g Section of peridium. i Paraphyses. 
j–n Asci. o–s Ascospores. Scale bars c = 500 µm, d, e, h = 200 µm, 
f = 50 µm, g, i, j–n = 20 µm, o–s = 10 µm
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conidia) and ecology (pathogenic fungus on needles of Abies 
alba).

Darkera parca H.S. Whitney, J. Reid & Piroz., Canadian 
Journal of Botany 53: 3053 (1975)

 = Tiarosporella parca (Berk. & Broome) H.S. Whitney, J. 
Reid & Piroz., Can. J. Bot. 53(24): 3055 (1975)

Facesoffungi number: FoF 07266, Figs. 120, 121
Foliicolous, occurring on needles of Picea glauca. Sexual 

morph: Apothecia 200–300 µm diam., 100–150 µm high, 
brown to dark brown, acervulus, subhypodermal, initially 

Fig. 119  Darkera abietis (asexual morph, DAOM 145416, type) a, b 
Herbarium package and specimen. c, d Appearance of pale brown to 
brown conidiomata on the host. e Ostiole. f Vertical section of con-

idiomata. g–h, k–n Conidiogenous cells and developing conidia. i–j 
Section of peridium. o–s Conidia (arrows show mucoid appendages). 
Scale bars e = 50 µm, f = 100 µm, g, i–j = 20 µm, h, k–s = 10 µm
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immersed, ultimately becoming erumpent, solitary to gre-
garious, ellipsoid to elongate, unilocular, glabrous, ostiole 
absent, dehiscence by a lateral overlying host tissue. Perid-
ium 10–40 µm wide, composed of an outer pseudoparen-
chyma of compact textura angularis with thick-walled and 
pale brown to hyaline cells in the basal part, passing into 
thick-walled, brown to dark brown cells of textura angularis 
in the lateral and upper part. Hamathecium consisting of 
paraphyses and asci. Paraphyses 50–90 × 2–4 µm, hyaline, 

numerous, slender, with occasionally slightly swollen apex, 
septate, branched, enveloped by a thin mucilaginous sheath. 
Asci 70–120 × 17–24 µm ( ̄x = 96 × 20 µm; n = 20), bituni-
cate, with an ocular chamber, 8-spored, clavate to broadly 
clavate, with rounded apex, sessile or sometimes with short 
pedicel, lacking pore structure, releasing ascospores by api-
cal wall irregularly rupturing. Ascospores 20–34 × 9–13 µm 
( ̄x = 27 × 11 µm; n = 30), pale brown to olivaceous-brown, 
uniseriate or uniseriate at base, then becoming biseriate at 

Fig. 120  Darkera parca (DAOM 145413, holotype) a, b Herbarium 
package and specimen. c–d Appearance of brown to dark brown 
conidiomata on the host. e, f Vertical section of conidiomata. g, h 

Section of peridium. i–k Asci. l Paraphyses. m–n Asci apex with 
ascospores. o–q Ascospores. Scale bars c = 1000  µm, d = 500  µm, 
e–f = 100 µm, g = 50 µm, h = 20 µm, i–q = 10 µm
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upper half of asci, or irregularly arranged, subreniform or 
allantoid, or elliptical to broadly elliptical and slightly taper-
ing with rounded ends, unicellular, smooth-walled at begin-
ning, late with bright, crack-like decorations at ascospore 

surface. Asexual morph: Coelomycetous. Conidiomata 
200–250 µm diam., 60–120 µm high, amphigenous, pyc-
nidial, solitary to gregarious, hypophyllous in origin, rais-
ing the epidermis into dark brown swellings, then piercing 

Fig. 121  Darkera parca (asexual morph, DAOM 145413b, holotype) 
a–b Herbarium package and specimen. c–d Appearance of brown to 
dark brown conidiomata on the host. e–f, h Vertical section of con-
idiomata. g, j Section of peridium. i Ostiole. k–o Conidiophores, 

conidiogenous cells and developing conidia. p–s Conidia. Scale bars 
c = 500  µm, d = 200  µm, e–f = 100  µm, g, j = 20  µm, h–i = 50  µm, 
k–s = 10 µm
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the epidermis and forming an ostiole, deeply immersed, 
ellipsoidal, unilocular, glabrous. Ostiole single, cylindrical, 
laterally located. Conidiomatal wall 10–30 µm wide, com-
posed of thick-walled, hyaline cells of textura porrecta to 
textura intricata in the basal part, passing into thick-walled, 
brown to pale brown cell of textura anularis in the upper 
part and ostiolar region. Conidiophores reduced to conid-
iogenous cells, or occasionally present, hyaline, subcylindri-
cal, branched, septate, arising from the innermost layers of 
conidiomata. Conidiogenous cells 7–15 × 3–5 µm, hyaline, 
enteroblastic, annellidic, cylindrical to lageniform, occa-
sionally conical, discrete or sometimes integrated, smooth-
walled, with 1–3 percurrent proliferations (Fig. 121l, m). 
Conidia 37–54 × 8–14 µm ( ̄x = 42 × 11 µm; n = 50), hyaline, 
subcylindrical, sometimes bulging in the middle part, with 
rounded apex, and sometimes narrow, truncate base bear-
ing marginal frills, straight or slightly curved, unicellular, 
smooth-walled, bearing an irregular, mucilaginous append-
age which initially envelopes upper half, eventually becom-
ing an everted mucilaginous sheath at apex.

Material examined: Canada, Alberta, Two Lakes Rd., 68 
mile S.W. of Wembley, on needles of Picea glauca (Moe-
nch) Voss (Pinaceae), 4 July 1965 J. Petty & G.J. Smith 
(DAOM 145413, holotype), (DAOM 145413b, holotype of 
asexual morph).

Darkera sp.
Fig. 122
Foliicolous, occurring on needles of Picea engelmanni. 

Sexual morph: undetermined. Asexual morph: Conidi-
omata 200–300 µm diam., 150–200 µm high, dark brown 
to black, amphigenous, pycnidial, solitary to gregarious or 
confluent, hypophyllous, deeply immersed, later opening a 
circular pore in the middle part of overlapping host tissue, 
but conidia released via lateral ostiole, depressed globose in 
sectional view, unilocular, glabrous. Ostiole single, subcy-
lindrical, laterally located. Conidiomatal wall 10–100 µm 
wide, composed of thick-walled, pale brown to hyaline cells 
of textura angularis in the basal and lateral part, passing 
into relatively thick-walled, pale brown to brown cells of 
textura intricata to textura epidermoidea in the upper part, 
becoming dark brown cells of textura angularis in the osti-
olar region. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells 5–15 × 3–7 µm, hyaline, enterolastic, 
phialidic, lageniform to conical, determined, smooth-walled. 
Conidia 21–35 × 5.7–8.6 µm ( ̄x = 27 × 7.3 µm; n = 30), hya-
line, subcylindrical, with rounded apex, and narrow, truncate 
base bearing marginal frills, straight, unicellular, smooth-
walled, bearing a funnel-shape or irregular, mucoid, apical 
appendage.

Material examined: Canada, Alberta, 31 mile N. W. 
of Rocky Mountain Ranger Station, on needles of Picea 

engelmanni Engelm. (Pinaceae), 7 July 1966, J. Petty & F. 
March (DAOM 145420).

Notes: Collection DAOM 145420 was depos-
ited as Darkera parca by Whitney et  al. (1975), but it 
has smaller conidia than DAOM 145413b (holotype, 
37–54 × 8.3–13.8 µm ( ̄x = 42 × 10.7 µm). In addition, col-
lection DAOM 145420 has phialidic conidiogenous cells 
whereas they are distinctly annellidic in DAOM 145413b. 
These two collection are probably not conspecific, but lack-
ing molecular data, this hypothesis cannot be confirmed.

Darkera picea H.S. Whitney, J. Reid & Piroz., Can. J. Bot. 
53(24): 3053 (1975)

Facesoffungi number: FoF 07267, Fig. 123
Saprobic on dead needles of Picea excels, dark brown 

fruiting bodies, in a linear series. Sexual morph: undeter-
mined. Asexual morph: Conidiomata 250–400 µm high, 
200–300 µm diam., pycnidial, separate or gregarious, glo-
bose, subglobose to ovoid, immersed, subepidermal, uni-
locular, glabrous, ostiolate, thick-walled. Conidiomatal wall 
20–35 µm wide, composed of cells of outer textura intricata 
and inner textura epidermoidea, thick-walled, dark brown 
to pale brown. Ostiole 20–40 µm wide, centrally or laterally 
located, long, subcylindrical, single or sometimes 2-ostio-
late. Conidiophores reduced to conidiogenous cells. Conid-
iogenous cells 3–6.5 µm long × 3–7 µm wide, hyaline, holo-
blastic, lageniform to subcylindrical, smooth, arising from 
inner layers of conidiomata. Conidia 20–28 × 3.5–4.5 µm 
( ̄x  = 25.5 × 4 µm; n = 30), subcylindrical, straight or slightly 
curved, with a rounded apex, and narrow and truncate base 
often with minute frills, unicellular, hyaline, smooth, thick-
walled, bearing an irregular, widely flared, undulated, 
mucoid, apical appendage resulting from the eversion of 
a mucoid sheath enveloping the upper part of developing 
conidium.

Material examined: Italy, Province of Trento, Mezzana, 
Marilleva 1400, on dead and not land needles of Picea 
abies (Pinaceae), 20 August 2014, Erio Camporesi, IT2050 
(KUN, HKAS 93593), IT2050A (MFLU 19-2868).

Notes: Our collection is morphologically conforms to the 
type of Darkera picea.

Darkera pseudotsugae (H.S. Whitney, J. Reid & Piroz.) 
Crous, in Crous et al., Phytotaxa 202(2): 85 (2015)
≡ Tiarosporella pseudotsugae H.S. Whitney, J. Reid & 
Piroz., Can. J. Bot. 53(24): 3057 (1975)

Facesoffungi number: FoF 07268, Fig. 124
Foliicolous, occurring on leaves of Pseudotsuga men-

ziesii. Sexual morph: undetermined. Asexual morph: 
Conidiomata 200–250 µm diam., 150–200 µm high, brown 
to dark brown, hypophyllous, pycnidial, solitary to gregari-
ous, subepidermal, deeply immersed, globose to subglobose, 
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unilocular, glabrous, thick-walled, ostiolate. Ostiole single, 
cylindrical to circular, centrally located. Conidiomatal wall 
30–50 µm wide, composed of thick-walled, pale brown 
cells of textura intricata in the basal part, passing into 
relatively thick-walled, brown to hyaline cell of textura 
intracata mixed with textura epidermoidea in the upper 
half part, becoming dark brown textura intracata at osti-
olar region. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells 5–15 × 3–6 µm, hyaline, enteroblastic, 

ampuliform to lageniform or conical, discrete or integrated, 
smooth-walled. Conidia 42–55 × 5–7.5 µm ( ̄x = 50 × 6 µm; 
n = 30), hyaline, cylindrical to clavate, with bulging and 
rounded apex, attenuated below to a narrow, truncate base, 
straight or slightly curved, unicellular, smooth-walled, bear-
ing a funnel-shaped to irregular, mucoid appendage at apex, 
or occasionally a subcylindrical mucoid appendage at base 
(Fig. 124q).

Fig. 122  Darkera sp. (DAOM 145420) a, b Herbarium package 
and specimen. c, d Appearance of brown to dark brown conidi-
omata on the host. e–f Vertical section of conidiomata. g Section of 

peridium. h Ostiole. i–o Conidiogenous cells and developing conidia 
(arrows show apical mucoid appendages). p–s Conidia. Scale bars 
c = 500 µm, d = 200 µm, e–f = 100 µm, g–h = 50 µm, i–s = 10 µm
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Material examined: Canada, Alberta, Edith Cavell 
turnoff, Jasper, on leaf of Pseudotsuga menziesii (Pinaceae), 
26 July 1974, R.J. Bourchier (DAOM 49190, holotype).

Dasysticta Speg., Anal. Mus. nac. Hist. nat. B. Aires 23: 
108 (1912)

Facesoffungi number: FoF 07269, Fig. 125

Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata pale 
brown, pycnidial, solitary, superficial, amongst leaf hairs, 

Fig. 123  Darkera picea (HKAS 93593) a Material specimen. b 
Black coniodiomata on the host. c–e Vertical section of conidioma. 
f Section of peridium. g Ostiole. h–j Conidiogenous cells and devel-

oping conidia. k–o Conidia. Scale bars: a = 1000  µm, b = 200  µm, 
c = 100 µm, d–e, g = 50 µm, f = 20 µm, h–j = 10 um, k–o = 5 µm
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Fig. 124  Darkera pseudotsugae (DAOM 49190, holotype) a, b Her-
barium package and specimen. c, d Appearance of brown to dark 
brown conidiomata on the host. e Vertical section of conidiomata. 
f, h Section of peridium. g Ostiole. i–m Conidiogenous cells and 

developing conidia. n–q Conidia. Scale bars c = 500 µm, d = 200 µm, 
e = 100 µm, f, h, k = 20 µm, g = 50 µm, i–j = 10 µm, l, n–q = 10 µm, 
m = 5 µm
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globose, unilocular, setose. Conidiomatal setae hyaline, 
tapered, flexuous, septate, thick-walled. Ostiole absent. Con-
idiomatal wall composed of thick-walled, pale brown cells of 
textura angularis. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells hyaline, enteroblastic, phialidic, 
doliiform to ampulliform, determinate, smooth-walled, 
formed directly from the cells comprising the pycnidial wall. 
Conidia hyaline, cylindrical, unicellular, smooth-walled, 
often with a large central guttule (Sutton 1980).

Type species: Dasysticta sapindophila Speg., Anal. Mus. 
nac. Hist. nat. B. Aires 23: 108 (1912)

Notes: Dasysticta sapindophila was collected on leaves of 
Serjania caracasana (Sapindaceae) in Argentina. The genus 
remains monotypic, and there is no molecular data avail-
able. Dasysticta can be confused with Chaetasbolisia, as 
they have pycnidial, globose, unilocular, setose conidiomata, 
phialidic, doliiform to ampulliform conidiogenous cells and 
hyaline, unicellular conidia. Dasysticta was separated from 
Chaetasbolisia by its hyaline, tapered, flexuous conidiomatal 
setae up to 650 µm long, and cylindrical conidia (Sutton 
1980). Dasysticta has brown, subulate conidiomatal setae 
up to 60 µm long, and oval conidia.

Distribution: Argentina.

Davisiella Petr., Ann Mycol. 22(1/2): 134 (1924)
Facesoffungi number: FoF 07270, Fig. 126
Ascomycota, genera incertae sedis
Fungicolous, parasitic in the locules of Phyllachora on 

Poaceae (Greene 1949). Sexual morph: undetermined. 
Asexual morph: Conidiomata hyaline, either enclosed by 

perithecia or immersed in clypear tissue of Phyllachora, pyc-
nidial, solitary, rarely aggregated, globose to pyriform, uni-
locular, glabrous. Ostiole single, circular, centrally located. 
Conidiomatal wall composed thick-walled, hyaline cells of 
textura angularis. Conidiophores lining all around the cavity 
of conidiomata, hyaline, cylindrical to lageniform, branched, 
septate, smooth-walled. Conidiogenous cells hyaline, entero-
blastic, phialidic, cylindrical to doliiform, integrated to dis-
crete, determinate, smooth-walled, with terminal or lateral 
apertures formed immediately below septa. Conidia hyaline, 
fusiform to cylindrical or irregular in shape, with rounded apex 
and truncate base, straight or curved, 2–3-septate, smooth-
walled, guttulate (Sutton 1980; Morgan-Jones et al. 1986).

Type species: Davisiella elymina (Davis) Petr., Ann 
Mycol. 22(1/2): 134 (1924)

Notes: Sutton (1980) revised Davisiella and accepted three 
species in the genus. Davisiella is characterized by its fungi-
colous habit (Sutton 1980; Sun et al. 2019). Davisiella domin-
gensis was recorded from several Phyllachora species on dif-
ferent grasses in Dominica (Petrak and Ciferri 1932; Cole and 
Kendrick 1981). Davisiella botryodiplodiae was described 
from conidiomata of Botryodiplodia theobromae Pat. (Ahmad 
1961), while D. elymina was described from Phyllachora on 
Muhlenbergia racemosa (Poaceae) in the USA (Sutton 1980). 
No molecular data is available for Davisiella.

Distribution: Dominican Republic, Pakistan, USA.

Dearnessia Bubák, Hedwigia 58: 25 (1916)
Facesoffungi number: FoF 07271, Fig. 127
Ascomycota, genera incertae sedis
Parasitic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
dark brown, pycnidial, amphigenous, solitary, immersed 
to erumpent, globose, unilocular, glabrous. Ostiole single, 
circular, centrally located. Conidiomatal wall composed 
of thin-walled cells of textura angularis. Conidiophores 
reduced to conidiogenous cells. Conidiogenous cells formed 
from the inner cells of the pycnidial wall, hyaline, holoblas-
tic, doliiform to ampulliform or subcylindrical, determinate, 
smooth-walled. Conidia hyaline, cylindrical or irregular, 
with rounded apex and truncate base, straight or irregular, 
1–4-septate, smooth-walled, guttulate (Sutton 1980, Quae-
dvlieg et al. 2013).

Type species: Dearnessia apocyni Bubák, Hedwigia 58: 
25 (1916)

Notes: Dearnessia remains monotypic and is associated 
with lesions on Apocynum androsaemifolium (Apocyn-
aceae) in Canada. Quaedvlieg et al. (2013) re-examined the 
holotype and re-described the genus. No molecular data is 
available.

Distribution: Canada (Sutton 1980).

Dendrodomus Bubák, Bot. Közl. 14(3–4): (63) (1915)

Fig. 125  Dasysticta sapindophila (redrawn from Sutton 1980) a, b, 
c Conidiogenous cells and condia. d Surface view of conidioma with 
setae
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Fig. 126  Davisiella elymina (redrawn from Sutton 1980) a Condia. b Conidiophores, conidiogenous cells and developing conidia. c Vertical 
section of conidioma

Facesoffungi number: FoF 07272, Fig. 128
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown, pycnidial, solitary to gregarious, superficial, globose 
to collabent, unilocular, glabrous. Ostiole single, circular, 
papillate, centrally located. Conidiomatal wall composed of 
thick-walled, dark brown cells of textura angularis in the 
periphery, becoming thin-walled, paler and then hyaline, 
small cells toward hymenium. Conidiophores formed from 
the inner wall of conidiomata, hyaline, cylindrical, flexuous, 
branched at the base, septate, smooth-walled. Conidiogenous 
cells hyaline, enteroblastic, phialidic, cylindrical or ampul-
liform, integrated or discrete, determinate, smooth-walled, 
with terminal or lateral apertures and formed immediately 
below transverse septa, periclinal thickening at the collarette 
zone. Conidia hyaline, ellipsoid to cylindrical, with rounded 
apex and slightly truncate base, straight or curved, unicel-
lular, smooth-walled, guttulate (Sutton 1980).

Type species: Dendrodomus annulatus Bubák, Bot. 
Közl. 14(3–4): (63) (1915)

Notes: Dendrodomus remains monotypic, and the type 
species is associated with Scrophularia bosniaca (Scrophu-
lariaceae) (Sutton 1980). No molecular data is available for 
this genus. Dendrodomus shares similar morphology with 
Sirophoma. The differences between these two genera are 
discussed under Sirophoma.

Distribution: Yugoslavia (Sutton 1980).

Dermea Fr., Syst. orb. veg. 1: 114 (1825)
 = Gelatinosporium Peck, Ann. Rep. Reg. Univ. St. N.Y. 25: 
84 (1873) [1872]
 = Foveostroma DiCosmo, Can. J. Bot. 56(14): 1682 (1978)

Facesoffungi number: FoF 07400
Leotiomycetes, Leotiomycetidae, Medeolariales, 

Dermateaceae
Saprobic on plant host in terrestrial habitat. Sexual 

morph: Apothecia dark brown to black, erumpent, seperate 
or caespitose, circular to undulate, sessile or narrowed below 
to substipitate, hard, leathery in consistency, softer and more 
fleshy when moist. Hymenium at first concave, becoming 
plane or convex, roughened, sometimes cracked, occasionally 
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slightly umbilicate, black, olivaceous to greenish when moist. 
Asci cylindrical-clavate, mostly 8-spored. Ascospore hyaline 
to yellow-brown, ellipsoid to ellipsoid-fusiform, 1–7-septate. 
Paraphyses numerous, filiform, exceeding the asci in length 
and forming an epithecium (Groves 1946). Asexual morph: 
Conidiomata yellowish to brown, solitary to gregarious, sub-
peridermal in origin, immersed to partly erumpent at matu-
rity, stromatic, subglobose to depressed globose, multilocular, 
thick-walled, glabrous. Ostiole short, centrally located. Conid-
iomata wall composed of thick-walled, hyaline cells of textura 
intricata to textura epidermodea. Conidiophores hyaline, 
cylindrical to subcylindrical, septate, broader and branched at 
base, formed from inner cells of conidiomata. Conidiogenous 

cells hyaline, enteroblastic, phialidic, cylindrical to subcylin-
drical, discrete or integrated, indeterminate, with periclinal 
thickening in the collarette zone, smooth. Conidia hyaline, 
elongate-fusiform to subfiliform, tapering towards both ends, 
curved or straight, aseptate or 1-septate, smooth, guttulate.

Type species: Dermea cerasi (Pers.) Fr., Syst. orb. veg. 
1: 115 (1825)

Notes: Dermea was proposed by Fries (1825) to accom-
modate a group of inoperculate Discomycetes, but he did 
not designate a type species for this genus. Subsequently, 
Tulasnes (1865) chose D. cerasi (Pers.) Fr. as the type 
species, because it is one of the most frequently collected 
and best known Dermea. According to Article 20 of the 

Fig. 127  Dearnessiaapocyni 
(redrawn from Sutton 1980) a 
Vertical section of conidioma. b 
Conidiogenous cells and devel-
oping conidia. c Condia

Fig. 128  Dendrodomus annu-
latus (redrawin from Sutton 
1980) a Condia. b Vertical 
section of conidioma. c Conidi-
ophores, conidiogenous cells 
and developing conidia
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International Rules of Nomenclature, Seaver and Velasquez 
(1933) agreed that D. cerasi can be accepted as the type of 
genus. Based on D. cerasi, 16 species from North American 
were recognized in Dermea by Groves (1940, 1946).

Groves (1946) linked Dermea cerasi to its asexual morph 
Micropera drupacearum Lév. which is now synonymized 
under Foveostroma drupacearum (Lév.) DiCosmo based on 
a culture study. Therefore, he thought that the asexual morph 
of Dermea species belonged to Foveostroma DiCosmo, with 
the exception of D. acerina (Peck) Rehm, whose asexual 
morph was considered to be in Naemosphaera P. Karst. 
(Groves 1946; DiCosmo 1978). Since the morphology 
of conidia (shape) is remarkably constant, Grove (1946) 
divided the genus into four groups, viz. Cerasi group, Padi 
group, Prunastri group and the fourth group consists of the 
single species D. acerina (Peck) Rehm. However, this clas-
sification has not been confirmed by molecular study (Abeln 
et al. 2000). In addition, characters of sexual morph that 
are thought to be specific for a certain group appeared to 
be polyphyletic. For example, D. libocedri J.W. Groves and 
D. viburni J.W. Groves both belong to Cerasi group, but the 
asci of D. libocedri tend to approach certain species of the 
Prunastri group in shape, while D. viburni are more like 
those of the Padi group (Groves 1946).

In this study, phylogenetic tree reconstructed utilizing 
multi-gene of LSU, ITS and rpb2 sequence data show that 
two new collections from Italy cluster with D. cerasi with 
high bootstrap value Fig. 129. Morphologically, these two 
strains largely resemble Foveostroma drupacearum, type 
species of the genus, in the form of conidiomata, conidiog-
enous cells and conidia, but differ in dimensions of conidi-
omata. However, structure of conidiomata in Foveostroma 
species are varied and this cannot be used as a criterion in 
species or generic identification. Combining both phylogeny 
and morphology outlined above, Foveostroma is confirmed 
as the asexual morph of Dermea and this agrees with the 
concept of Groves (1946).

Gelatinosporium is similar to asexual morph of Dermea 
(=  Foveostroma drupacearum) in having pulvinate, unilocu-
lar to multilocular conidiomata without preformed ostioles, 
opening by breakdown of the apical wall, and phialidic con-
idiogenous cells and fusiform to lunate, 1-septate conidia. 
The only differences between these two genera are the con-
idiomatal structure. Gelatinosporium has pale brown to hya-
line cells of textura oblita in the basal part, while Dermea 
has hyaline cells of textura intricata to textura epidermodea 
in the basal part (Sutton 1980; this study). However, the 
conidiomatal wall structure as single characters have insuf-
ficient value to separate genera in coelomycetes, therefore 
Gelatinosporium is reduced to a synonym of Dermea.

Distribution: Austria, Belgium, Canada, Hungary, Italy, 
Sweden, UK, USA, (Groves 1946; Sutton 1980; this study).

Dermea cerasi (Pers.) Fr., Syst. orb. veg. 1: 115 (1825)
≡ Peziza cerasi Pers., Neues Mag. Bot. 1: 115 (1794)
 = Foveostroma drupacearum (Lév.) DiCosmo, Can. J. Bot. 
56(14): 1682 (1978)

Facesoffungi number: FoF 07273, Fig. 130
Saprobic on the host plant. Sexual morph: Apothecia 

1–3 mm diam., up to 1.5 mm high, erumpent, gregarious, 
separate or sometimes in small clusters, ± sessile or pedicel-
late, with a plane to undulate margin, at first yellowish brown 
and scurfy, eventually black and glabrous, leathery to horny 
in consistency, becoming more fleshy-leathery when moist. 
Hymenium at first concave, becoming plane or convex, 
roughened, sometimes cracked, occasionally slightly umbili-
cate, black, olivaceous to greenish when moist, margin at 
first thick, raised, furfuraceous, finally glabrous and disap-
pearing, openings of the pycnidial cavities often appear-
ing as yellowish wrinkles around the margin. Paraphyses 
1.5–2  µm wide, hyaline, filiform, septate, unbranched, 
broadened at apex, narrowed at base, adhering to form a 
yellowish epithecium. Asci (75–)90–120(–150) × 10–13(–
15) µm, 8-spored, cylindric-clavate, tapering below into a 
short stalk. Ascospores (12–)15–20(–25) × (4–)5–7.5 µm, 
hyaline to yellowish brown, irregularly biseriate, ellipsoidal-
fusiform, straight or slightly curved, 0–4-septate (Groves 
1946). Asexual morph: Conidiomata 1000–2000  µm 
diam., 300–650 µm high, yellowish to brown, solitary to 
gregarious, subperidermal in origin, immersed to partly 
erumpent at maturity, stromatic, subglobose to depressed 
globose, multilocular, thick-walled, glabrous. Ostiole short, 
centrally located. Conidiomata wall 40–189 µm wide, com-
posed of thick-walled, hyaline cells of textura intricata to 
textura epidermodea. Conidiophores hyaline, cylindrical 
to subcylindrical, septate, broadened and branched at base, 
formed from inner cells of conidioma. Conidiogenous cells 
11–25 µm long, 2–4 µm wide, hyaline, entoroblastic, phia-
lidic, cylindrical to subcylindrical, discrete, determinate, 
with periclinal thickening in the collarette zone, smooth. 
Conidia 43–62 × 3–5 µm ( ̄x = 53.5 × 3.6 µm; n = 30), hya-
line, elongate-fusiform to subfiliform, tapering towards 
both ends, curved or almost straight, aseptate or 1-septate, 
smooth, guttulate.

Culture characteristics: Colony on PDA reaching 30–40 
mm diam., after 14 d at 25 °C, white to pale grey, flattened, 
felt-like, with undulate to lobate margin, with dense, fila-
mentous aerial mycelium on the surface, reverse pale brown.

Material examined: Italy, Province of Forlì-Cesena, 
Bagno di Romagna, near Riofreddo, on dead land branches 
of Prunus avium (Rosaceae), 25 April 2016, Erio Campo-
resi, IT2856B (MFLU 16-1286, reference specimen des-
ignated here), living culture MFLUCC 16-1147 = ICMP 
21533 = KUMCC 16-0081, (KUN, HKAS 101646); ibid., 
Province of Forlì-Cesena, Campigna, on dead land branches 
of P. avium (Rosaceae), 22 Febrary 2016, Erio Camporesi, 
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Fig. 129  Phylogenetic tree generated from a maximum likelihood 
analysis based on a concatenated alignment of LSU, ITS and rpb2 
sequences data of Dermateaceae. The newly generated nucleotide 
sequences were compared against the GenBank database via blast 
search. Related sequences were obtained from (Chen et  al. 2016) 
and GenBank. Sixty-two strains are included in the analyses, which 
comprise 2465 characters including gaps. Infundichalara microchona 
CBS 175.74 is used as the outgroup taxon. The tree topology of the 
maximum likelihood analysis is similar to the Bayesian analysis. The 
best scoring RAxML tree with a final optimization likelihood value 
of − 15611.979066 is presented. The matrix had 938 distinct align-

ment patterns, with 16.00% of undetermined characters or gaps. Esti-
mated base frequencies were: as follows A = 0.251579, C = 0.230991, 
G = 0.272796, T = 0.244634; substitution rates AC = 1.650679, 
AG = 3.597104, AT = 0.907930, CG = 0.800954, CT = 8.324139, 
GT = 1.000000; gamma distribution shape parameter α = 0.201567. 
Maximum likelihood (MLBS) bootstrap support values higher than 
50%, and Bayesian posterior probabilities ≥ 0.95 (PP) are shown 
above or below the nodes. Hyphen (“–”) indicates a value lower than 
50% for MPBS and MLBS and a posterior probability lower than 
0.95 for BYY. The scale bar indicates 0.06 changes. Ex-type or ex-
epitype strains are in bold. New isolates are in blue
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IT2856 (MFLU 16-0929), living culture MFLUCC 
16-1148 = ICMP 21534 = KUMCC 16-0082.

Diachora Jul. Müll., Jb. wiss. Bot. 25: 623 (1893)
Facesoffungi number: FoF 07274, Fig. 131
Sordariomycetes, Sordariomycetidae, Phyllachorales, 

Phyllachoraceae
Saprobic or parasitic on the host plant. Sexual morph: 

see Müller (1986). Asexual morph: Conidiomata black, 

stromatic, acervular, solitary to gregarious or confluent, 
immersed to erumpent, irregular in shape, unilocular, gla-
brous. Ostiole absent, dehiscence by irregular longitudinal 
fissures in the upper wall. Conidiomatal wall composed of 
thick-walled, brown or dark brown to almost black cells of 
textura angularis in the basal part, and thin-walled, black 
cells gradually merging with black discoloured upper epider-
mal wall and cuticle in the upper part. Conidiophores arising 
from inner layer cells of basal stroma, hyaline, cylindrical, 

Fig. 130  Dermea cerasi (MFLU 16-1286, reference specimen) a 
Herbarium specimen. b–d Appearance of yellowish to black conidi-
omata on the host. e–h, m Vertical section of conidiomata. i Section 
of peridium. j–k Conidiophores, conidiogenous cells and developing 

conidia. l Germinating conidium. n–q Conidia. r–s Culture on PDA 
medium. Scale bars b–d = 1000 µm, e, h = 500 µm, f, g, m = 200 µm, 
i–l, n–q = 20 µm, r–s = 20 mm
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branched at the base, septate, aggregated into a dense 
palisade, invested in mucus. Conidiogenous cells hyaline, 
enteroblastic, polyphialidic, cylindrical to broad obclavate, 
integrated or discrete, determinate, smooth-walled, peri-
clinal wall thickened towards apex. Conidia hyaline, nar-
rowly obpyriform to fusiform or irregular, truncate at the 
base, unicellular, smooth-walled, bearing filiform, irregular, 
unbranched, cellular, apical appendage (Sutton 1967a, 1980; 
Nag Raj 1993).

Type species: Diachora onobrychidis (DC.) Jul. Müll., 
Jb. wiss. Bot. 25: 623 (1893)

Notes: Diachorella onobrychidis (DC.) Höhn., generic 
type of Diachorella was generally considered to be the 
asexual morph of Diachora onobrychidis, generic type of 
Diachora (Sutton 1980; Nag Raj 1993; Maharachchikum-
bura et al. 2016). Réblová et al. (2016) recommended using 
the name Diachora for the holomorph, because of its priority 
and being widely known. The asexual morph of Diachora (=  
Diachorella) shares similar conidia morphology with Mono-
chaetiella and Neoplaconema. Neoplaconema has pycnidial 
conidiomata, which differs from the acervular conidiomata 
in Diachora and Monochaetiella (Nag Raj 1993). Diachora 
was separated from Monochaetiella by its polyphialidic 
conidiogenous cells. The genus has never been studied with 
molecular data. It is necessary to obtain fresh collections of 
both morphs to confirm their relationship.

Distribution: Algeria, Austria, Canada, China, Common-
wealth of Independent States (former U.S.S.R.), France, 

Germany, Hungary, Iraq, Italy, Japan, Malta, Portugal, 
Romania, Spain, Turkey (Nag Raj 1993; Wijayawardene 
et al. 2017b).

Dialaceniopsis Bat., Anais Soc. Biol. Pernambuco 16(1): 
141 (1959)

Facesoffungi number: FoF 07275, Fig. 132
Ascomycota, genera incertae sedis
Hypophyllous on Landolphia ugandensis. Sexual morph: 

undetermined. Asexual morph: Conidiomata brown, pyc-
nidial, superficial, globose, collapsing to collabent at matu-
rity, unilocular, setose, ostiolate. Ostiole single, circular, 
centrally located. Conidiomatal setae dark brown, paler near 
the apices, radiated to reflexed, straight or flexuous, septate, 
smooth-walled, often adherent to the superficial mycelium. 
Conidiomatal wall composed of thin-walled, dark brown 
cells of textura angularis. Conidiophores formed from the 
innermost layer wall cells of the conidiomata, reduced to 
conidiogenous cells. Conidiogenous cells pale brown to 
hyaline, enteroblastic, annellidic, doliiform to ampulliform, 
indeterminate, smooth-walled, with 1–4 conspicuous percur-
rent proliferations toward apex. Conidia hyaline, fusiform, 
with obtuse apex and truncate base, 1-septate, smooth-
walled, eguttulate (Sutton 1980) (Fig. 133).

Type species: Dialaceniopsis landolphiae Bat., Anais 
Soc. Biol. Pernambuco 16(1): 141 (1959)

Notes: Dialaceniopsis is a monotypic genus. The sex-
ual morph of Dialaceniopsis landolphiae was referred to 

Fig. 131  Diachora onobry-
chidis (asexual morph, redrawn 
from Nag Raj 1993) a Conidia. 
b Vertical section of conidioma. 
c, d Conidiophores, conidiog-
enous cells and developing 
conidia
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Fig. 132  Dialaceniopsis land-
olphiae (redrawn from Sutton 
1980) a Condia. b Surface view 
of conidioma with setae. c Con-
idiogenous cells and developing 
conidia

Rhytidenglerula landolphiae (Hansf.) Arx (Sutton 1980). 
However, Sivanesan (1984) assigned the asexual morph of 
Rhytidenglerula to Capnodiastrum Speg. Wijayawardene 
et al. (2017b) kept Dialaceniopsis as a legitimate name and 
placed it in Ascomycota, genera incertae sedis, because of 
lack of molecular data. Future studies with fresh collections 
and cultures are needed.

Distribution: Uganda (Sutton 1980).

Diaporthe Nitschke, Pyrenomyc. Germ. 2: 240 (1870)
Facesoffungi number: FoF 02106
Sordariomycetes, Diaporthomycetidae, Diaporthales, 

Diaporthaceae
Saprobic, parasitic, or endophytic on the host plant. Sex-

ual morph: see Senanayake et al. (2017, 2018). Asexual 
morph: Conidiomata brown to dark brown, solitary to gre-
garious or confluent, immersed to erumpent, pycnidial, glo-
bose to subglobose, unilocular, multilocular or convoluted, 
thick-walled, glabrous, ostiolate. Ostiole usually single, 
centrally or laterally located. Conidiomatal wall composed 
of thick-walled, brown cells of textura angularis. Conidi-
ophores arising from the inner layer cells of the conidiomata, 
hyaline, cylindrical to subcylindrical, septate, branched at 
base or above, smooth-walled. Conidiogenous cells hyaline, 
enteroblastic, phialidic, cylindrical to subcylindrical, usu-
ally integrated, determinate, smooth-walled, with periclinal 
thickenings towards apex. Conidia hyaline, of two types, 
but in some species with intermediates between the two, (a) 
α-conidia, hyaline, fusiform, straight, guttulate or eguttulate, 

aseptate, smooth-walled; (b) β-conidia, hyaline, filiform, 
straight or hamate, aseptate, smooth-walled, eguttulate.

Type species: Diaporthe eres Nitschke, Pyrenomyc. 
Germ. 2: 245 (1870)

Notes: Species of Diaporthe have broad host ranges and 
a worldwide distribution (Udayanga et al. 2012b; Gao et al. 
2017; Senanayake et al. 2018). They have been reported as 
innocuous endophytes isolated from asymptomatic plant tis-
sues (Murali et al. 2006; Botella and Diez 2011a, b; Gomes 
et al. 2013), saprobes that colonize and degrade dead leaves, 
bark, twigs (Udayanga et al. 2012b; Senanayake et al. 2018), 
and destructive plant pathogens (Ménard et al. 2014; Guar-
naccia et al. 2016; Torres et al. 2016), or even causing health 
problems in humans and other mammals (Sutton et al. 1999; 
Udayanga et al. 2011). Many Diaporthe species are associ-
ated with dieback, cankers, fruit and root rots, leaf spots, 
blights, decay and wilt on cultivated crops, trees, and orna-
mentals, leading to serious diseases and significant yield 
losses (Uecker 1988; Mostert et al. 2001; Van Rensburg 
et al. 2006; Diogo et al. 2010; Santos et al. 2010, 2011; 
Thompson et al. 2011; Udayanga et al. 2011, 2012a, 2014, 
2015; Grasso et al. 2012; Gomes et al. 2013; Huang et al. 
2015; Guarnaccia et al. 2016; Torres et al. 2016; Gao et al. 
2017). Some endophytic species have been reported as pro-
ducers of novel compounds with medicinal, agricultural and 
industrial applications (Bandre and Sasek 1977; Dettrakul 
et al. 2003; Lin et al. 2005; Kumaran and Hur 2009; Jordaan 
et al. 2006; Ash et al. 2010; Udayanga et al. 2011; Gomes 
et al. 2013).
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The taxonomic history, nomenclature, and phylogeny of 
Diaporthe were detailed in Udayanga et al. (2012b), Gomes 
et al. (2013) and Gao et al. (2017). More than 1000 epi-
thets of Diaporthe are listed in Index Fungorum (2020), but 
only one-fifth of taxa have been well-studied with molecular 
data (Udayanga et al. 2012b, 2014; Gomes et al. 2013; Gao 
et al. 2017; Senanayake et al. 2017, 2018; Yang et al. 2018). 
Recently, several new species are introduced to Diaporthe 
based on morphology and multigene sequence data (Yang 
et al. 2018; Zhu et al. 2019). We introduced a new species 
Diaporthe arezzoensis from Cytisus sp., and report an addi-
tional collection of D. foeniculina from Italy.

Distribution: worldwide.

Diaporthe foeniculina (Sacc.) Udayanga & Castl., in Uday-
anga, Castlebury, Rossman & Hyde, Persoonia 32: 95 (2014)
≡ Phoma foeniculina Sacc., Michelia 2(no. 6): 95 (1880)
 =  Diaporthe theicola Curzi, Atti Ist. bot. R. Univ. Pavia, 3 
Sér. 3: 60 (1927)
 = Phomopsis theicola Curzi, Atti Ist. bot. R. Univ. Pavia, 3 
Sér. 3: 65 (1927)
 = Diaporthe neotheicola A.J.L. Phillips & J.M. Santos, Fun-
gal Diversity 34: 120 (2009)

Faces of funginumber: FoF 02183, Fig. 134
Saprobic or parasitic on the host plant. Sexual morph: 

see Udayanga et al. (2014). Asexual morph: Conidiomata 
400–600 µm diam., 300–650 µm high, black, solitary to 
gregarious or confluent, immersed, subperidermal in origin, 
immersed to partly erumpent at maturity, pycnidial, globose 
to subglobose, unilocular or multilocular, thick-walled, gla-
brous. Ostiole 25–60 µm wide, 1–2 ostiolar canals, centrally 
or laterally located. Conidiomatal wall 40–150 µm wide, 
composed of thick-walled, brown cells of textura angula-
ris at periclinal wall, thickening at basal and upper zone. 
Conidiophores hyaline, short, cylindrical to subcylindri-
cal, branched at base, arising from the inner layer cells 
of the conidiomata. Conidiogenous cells 5–15 ×2–4 µm, 
hyaline, entoroblastic, phialidic, integrated, determinate, 
cylindrical to subcylindrical, tapered to the apices, with 
minute collarette, smooth-walled. Conidia 6–10 × 2–4 µm 
( ̄x = 7.7 × 3.2 µm; n = 30), hyaline, fusiform, ellipsoid, sub-
cylindrical, straight or slightly curved, unicellular, smooth-
walled, guttulate. Beta conidia not observed.

Culture characteristics: Colony on PDA, reaching 20–30 
mm diam, after 7 days at 25 °C, white, flattened, fluffy, with 
undulate to crenate margin, with dense, filamentous aerial 
mycelium on the surface, reverse white.

Material examined: Italy, Province of Forlì-Cesena, Santa 
Sofia, Campigna, on dead land branches of Prunus avium 
(Rosaceae), 23 March 2016, Erio Camporesi, IT2856A 
(MFLU 16-1132), living culture, MFLUCC 16-1144 = ICMP 
21532 = KUMCC 16-0080.

Notes: This species has been reported in Argentina, Aus-
tralia, France, Greece, Italy, New Zealand, Portugal, Spain, 
South Africa, and USA, with a wide host range, such as Acti-
nidiaceae, Anacardiaceae, Apiaceae, Ebenaceae, Fabaceae, 
Fagaceae, Grossulariaceae, Hydrangeaceae, Juglandaceae, 
Nyctaginaceae, Oleaceae, Onagraceae, Rosaceae, Ruta-
ceae, Sapindaceae, Theaceae and Vitaceae (Udayanga et al. 
2014). Diaporthe foeniculina is a pathogen on temperate and 
tropical fruits and can cause a stem-end rot of Citrus limonia 
(Udayanga et al. 2014).

Our collection is a saprobe collected on Prunus avium.

Diaporthe arezzoensis W.J. Li, Camporesi & K.D. Hyde, 
sp. nov.

Index Fungorum number: IF557207, Facesoffungi num-
ber: FoF 07277, Figs. 135, 136

Etymology: Refers to the name of the province in Italy 
where the fungus was collected

Saprobic on dead stems of Cytisus sp. Sexual morph: 
undetermined. Asexual morph: Conidiomata 350–400 µm 
diam., 300–450 µm high, brown to dark brown, pycnidial 
on the upper surface of stem, solitary, initially closed, later 
opening to become disciform to cupulate, immersed to 
erumpent, globose to subglobose, unilocular, motilocular 
or convoluted, ostiolate. Ostiole circular, centrally or lat-
erally located. Conidiomatal wall 20–240 µm wide, com-
posed of thick-walled, dark brown cells of textura intricata 
in the outer wall layer, becoming pale brown cells of textura 
angularis towards inner layers. Conidiophores reduced to 
conidiogenous cells. Conidiogenous cells 16–30 × 2–6 µm, 
hyaline, enteroblastic, phialidic, subcylindrical, tapered to 
the apices, determinate, unbranched, smooth-walled, with 
periclinal thickenings at collarette zone. Conidia hyaline, 
of twotypes, (a) α-conidia 13–20 × 5–9 µm ( ̄x = 16 × 7 µm; 
n = 50), fusiform to oblong, straight, aseptate, thick- and 
smooth-walled eguttulate; (b) β-conidia, 22–30 × 1–3 µm 
( ̄x = 26 × 2 µm; n = 50), filiform, acute at both ends, straight 
or more often hamate, aseptate, eguttulate.

Material examined: Italy, Province of Arezzo, near 
Croce di Pratomagno, on dead land branches of Cyt-
isus sp. (Faboideae), 1 October 2012, Erio Camporesi, 
IT752 (MFLU 19-2880, holotype), ex-type living culture 
MFLUCC 15-0127 = ICMP 21837 = KUMCC 15-0581, 
(KUN, HKAS93664, isotype), ibid., Province of Arezzo, 
Bagno di Cetica, 7 October 2012, Erio Camporesi, IT792 
(MFLU 19-2883), (KUN, HKAS 93606).

Notes: The description of our collections fits well within 
the generic concept of asexual morphs of Diaporthe. These 
collections have much larger, wider and thick-walled 
α-conidia than other taxa. In the phylogeny, our strains 
formed a separated branch (Fig. 133).

Didymella Sacc., Michelia 2(no. 6): 57 (1880)
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Fig. 133  Phylogenetic tree 
generated from a maximum 
likelihood analysis based on 
a concatenated alignment of 
ITS, tef1, tub2, his3 and cal 
sequences data of Diaporthe. 
Related sequences were 
obtained from Gao et al. (2017), 
Yang et al. (2018) and Gen-
Bank. 245 strains are included 
in the analyses, which comprise 
2725 characters including gaps 
(ITS: 1-502, tef1: 503-952, 
tub2: 953-1702, his3: 1703-
2201, cal: 2202-2725). Dia-
porthella corylina CBS 121124 
was used as the outgroup taxon. 
The tree topology of the maxi-
mum likelihood analysis is simi-
lar to the Bayesian analysis. The 
best scoring RAxML tree with 
a final optimization likelihood 
value of − 71030.968640 is 
presented. The matrix had 1887 
distinct alignment patterns, with 
27.35% of undetermined charac-
ters or gaps. Estimated base 
frequencies were: A = 0.212900, 
C = 0.331400, G = 0.233928, 
T = 0.221772; substitution rates 
AC = 1.213593, AG = 3.478420, 
AT = 1.305051, CG = 0.983866, 
CT = 4.519164, GT = 1.000000; 
gamma distribution shape 
parameter α = 0.462047. 
Maximum likelihood (MLBS) 
bootstrap support values higher 
than 50%, and Bayesian poste-
rior probabilities ≥ 0.95 (PP) 
are shown above or below the 
nodes. Hyphen (“–”) indicates a 
value lower than 50% for MPBS 
and MLBS and a posterior prob-
ability lower than 0.95 for BYY. 
The scale bar indicates 0.09 
changes. Ex-type or ex-epitype 
strains are in bold. The new 
isolates are shown in blue
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Facesoffungi number: FoF 07278
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Didymellaceae

Fig. 133  (continued)

Saprobic or parasitic on terrestrial host plants or from 
air (Chen et  al. 2017). Sexual morph: see Chen et  al. 
(2015). Asexual morph: Conidiomata dark brown to black, 
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Fig. 133  (continued)
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pycnidial, solitary to gregarious or confluent, immersed to 
semi-immersed, globose to subglobose, or irregular in shape, 
unilocular, glabrous, ostiolate or poroid, sometimes with 
elongated necks. Ostiole single or multi-ostiolate, centrally 
located. Conidiomatal wall composed of thick-walled, dark 
brown to hyaline cells of textura angularis. Conidiophores 

formed in the inner cavity of conidiomata, reduced to con-
idiogenous cells. Conidiogenous cells hyaline, enteroblastic, 
phialidic, doliiform to ampulliform, determinate, smooth-
walled. Conidia hyaline or occasionally pale brown, variable 
in shape, i.e. cylindrical to subcylindrical, or ellipsoidal to 
subglobose, or fusiform, oblong, ovoid, sometimes allantoid, 

Fig. 133  (continued)
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0–1-septate, smooth-walled, guttulate (Chen et al. 2015; 
Jayasiri et al. 2017) (Fig. 137).

Type species: Didymella exigua (Niessl) Sacc., Syll. 
fung. 1: 553 (1882)

Notes: Chen et al. (2015) delineated Didymella to accom-
modate the species (Peyronellaea and several phoma-like 

species), which have close phylogenetic affinity with D. 
exigua. Fifty-four species are accepted in Didymella (Chen 
et al. 2015, 2017; Crous et al. 2018a). Members of this genus 
are cosmopolitan, having been reported in Africa (Egypt, 
Ethiopia, South Africa), Asia (China, India), Europe (Bel-
gium, France, Germany, Italy, Romania, Russia, Spain, 

Fig. 133  (continued)
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Switzerland, The Netherlands, UK), North America (USA, 
Canada), Oceania (Australia, New Zealand) and South 
America (Peru) (Aveskamp et al. 2010; Chen et al. 2015, 
2017; Jayasiri et al. 2017; Crous et al. 2018a). We add an 
additional collection of D. macrostoma on Vicia sp. in Italy, 
and provide a detailed description and photo plate.

Distribution: worldwide.

Didymella macrostoma (Mont.) Qian Chen & L. Cai, in 
Chen, Jiang, Zhang, Cai & Crous, Stud. Mycol. 82: 177 
(2015)

Facesoffungi number: FoF 07279, Fig. 138
Saprophytic on dead stems of Vicia sp., forming con-

spicuous rounded, black conidiomata. Sexual morph: 
see Jayasiri et al. (2017). Asexual morph: Conidiomata 
200–230 µm diam., 100–200 µm high, black, pycnidial, sol-
itary to gregarious or occasionally confluent, immersed to 
semi-immersed, globose to subglobose, unilocular, glabrous, 
ostiolate. Ostiole circular, papillate, laterally or centrically 
located. Conidiomatal wall 10–20 µm wide, composed of 

thick-walled, dark brown to hyaline cells of texura angula-
ris. Conidiophores formed from the innermost layer of wall 
cells, reduced to conidiogenous cells. Conidiogenous cells 
2–6 × 3–6 µm, hyaline, enteroblastic, phialidic, ampuliform, 
smooth-walled, with a periclinal wall thickening at the tip. 
Conidia 4–9 × 3–4 µm ( ̄x = 6 × 3.3 µm; n = 50), hyaline, fusi-
form to oblong, or oval, or irregular in shape, straight or 
slightly curved, 0–1-septate, smooth-walled.

Material examined: Italy, Province of Arezzo, Quota, 
Casuccia di Micheli, on dead aerial stems of Vicia sp. 
(Fabaceae), 1 June 2015, Erio Camporesi, IT2514 (MFLU 
15-1344), (KUN, HKAS93628).

Notes: The sequence of this collection (MFLU 15-1344) 
was obtained via direct sequence from fruiting bodies.

Didymochaeta Sacc. & Ellis, Bull. Torrey bot. Club 25: 510 
(1898)

Facesoffungi number: FoF 07280, Fig. 139
Ascomycota, genera incertae sedis

Fig. 133  (continued)
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Fig. 134  Diaporthe foeniculina (MFLU 16-1132) a Herbarium 
specimen. b, c Appearance of black conidiomata on the host. d, e 
Vertical sections of conidiomata. f Ostiole. g, h Section of peridium. 
i–k Conidiophores, conidiogenous cells and developing conidia. l 

Germinating conidium. m–p Conidia. q Culture on PDA. Scale bars 
b = 1000 µm, c = 500 µm, d–e = 200 µm, f–h = 50 µm, i = 5 µm, j–k, 
m = 10 µm, l = 20 µm, n–p = 5 µm, q = 10 mm
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Fig. 135  Diaporthe arezzoensis (MFLU 19-2880, holotype) a Her-
barium specimen. b, c Appearance of brown to dark brown conidi-
omata on the host. d, e Vertical sections of conidiomata. f Ostiole. g 

Section of peridium. h–l Conidiogenous cells and developing conidia. 
m Germinating conidium. n–o Conidia. Scale bars b = 1000  µm, 
c = 300 µm, d–e = 200 µm, f–g = 50 µm, h–o = 10 µm
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Fig. 136  Diaporthe arezzoensis (MFLU 19-2883) a Herbarium spec-
imen. b, c Appearance of brown to dark brown conidiomata on the 
host. d Vertical section of conidioma. e Loculus. f Section of perid-

ium. g Ostiole. h–k Conidiogenous cells and developing conidia. l, 
p β-conidia. m–o α-conidia. Scale bars b = 500  µm, c–d = 200  µm, 
e = 100 µm, f–g = 50 µm, h–p = 10 µm
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Fig. 137  Phylogenetic tree generated from a maximum likelihood 
analysis based on a concatenated alignment of LSU, ITS, rpb2 and 
tub2 sequences data representing Didymella. The newly generated 
nucleotide sequences were compared against the GenBank database 
via blast search. Related sequences were obtained from Chen et  al. 
(2015, 2017) and GenBank (https ://www.ncbi.nlm.nih.gov/genba 
nk/). Eighty five strains are included in the analyses, which com-
prise 2259 characters including gaps (LSU: 1–836, ITS: 837–1330, 
tub2: 1331–1663, rpb2: 1664–2259). Allophoma labilis CBS 124.93 
is used as the outgroup taxa. The tree topology of the maximum 
likelihood analysis is similar to either the maximum parsimony or 
the Bayesian analysis. The best scoring RAxML tree with a final 
optimization likelihood value of − 12867.361882 is presented. The 
matrix had 507 distinct alignment patterns, with 4.64% of undeter-
mined characters or gaps. Estimated base frequencies were: as fol-

lows: A = 0.235641, C = 0.245246, G = 0.276046, T = 0.243067; 
substitution rates AC = 1.018337, AG = 5.020873, AT = 1.570404, 
CG = 0.725578, CT = 10.612461, GT = 1.000000; gamma distribution 
shape parameter α = 0.107496. The maximum parsimonious dataset 
consisted of constant 1801, 382 parsimony-informative and 76 par-
simony-uninformative characters. The parsimony analysis of the data 
matrix resulted in the maximum of two equally most parsimonious 
trees with a length of 1968 steps (CI = 0.350, RI = 0.730, RC = 0.255, 
HI = 0.650) in the first tree. Maximum parsimony (MPBS) and maxi-
mum likelihood (MLBS) bootstrap support values higher than 50%, 
and bayesian posterior probabilities ≥ 0.95 (PP) are shown above 
or below the nodes. Hyphen (“–”) indicates a value lower than 50% 
for MPBS and MLBS and a posterior probability lower than 0.95 
for BYY. The scale bar indicates 0.02 changes. Ex-type or reference 
strains are in bold. New isolates are shown in blue

https://www.ncbi.nlm.nih.gov/genbank/
https://www.ncbi.nlm.nih.gov/genbank/
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Saprobic on the host plant. Sexual morph: undetermined. 
Asexual morph: Conidiomata dark brown, pycnidial, soli-
tary to gregarious, semi-immersed to superficial, globose, 
unilocular, glabrous. Ostiole single, circular, papillate, cen-
trally located. Conidiomatal wall composed of thick-walled, 
dark brown cells of textura globulosa, often pruinose in the 
periphery, becoming thinner-walled, paler and then hyaline, 
small cells of textura angularis towards hymenium. Conidi-
ophores formed from the inner wall of conidiomata, reduced 
to conidiogenous cells. Conidiogenous cells hyaline, enter-
oblastic, phialidic, doliiform, determinate, smooth-walled, 
with minute collarette but prominent channel and thickened 
periclinal walls. Conidia hyaline, cylindrical, obtuse at both 
ends, straight, 1–2-septate, constricted at the septa, smooth-
walled, guttulate (Sutton 1980).

Type species: Didymochaeta americana Ellis & Sacc., 
Bull. Torrey bot. Club 25: 510 (1898)

Notes: Sutton (1980) gave a full account of Didymo-
chaeta, and accepted four species in the genus, of which 
D. fraserae (Ellis & Everh.) B. Sutton, was assigned as the 
generic type, and D. americana was listed as a synonym of 

the type species. According to the priority principle (Hawk-
sworth 2012), D. americana is presently selected as generic 
type. Didymochaeta shares similar form of conidiomata, 
conidiogenous cells and conidia with Ascochyta. The only 
difference between these two genera is the conidiomatal wall 
structure. Didymochaeta has conidiomatal wall of textura 
globulosa to textura angularis, and often pruinose in the 
periphery, whereas Ascochyta has conidiomatal wall of 
textura angularis. Ascochyta and Didymochaeta might be 
taxonomically congeneric. However, Ascochyta is a polyphy-
letic genus as Phoma (Aveskamp et al. 2010); no molecular 
data is available for Didymochaeta. Therefore, fresh collec-
tions of D. americana are needed to place Didymochaeta in 
a natural group.

Distribution: Argentina, USA.

Diedickea Syd. & P. Syd., Leafl. of Philipp. Bot. 6: 1931 
(1913)

Facesoffungi number: FoF 07308, Fig. 140
Ascomycota, genera incertae sedis

Fig. 137  (continued)
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Saprobic or parasitic on the host plant in terrestrial habi-
tat. Sexual morph: undetermined. Asexual morph: Con-
idiomata dark brown, pycnothyrial, solitary to gregarious 
or confluent, superficial, orbicular in outline, hemispheri-
cal in section, unilocular, glabrous. Ostiole absent, open-
ing by a stellate split in the apical wall. Conidiomatal wall 

membranous, only a few cells thick, with cells of outer layer 
more or less elongated, dark brown, thick-walled; only a 
thin pellicle covers the floor of the pycnothyrium. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous cells 
hyaline, enteroblastic, phialidic, ampulliform, determinate, 
smooth-walled, with minute collarette and narrow channel. 

Fig. 138  Didymella macrostoma (MFLU 15-1344) a Herbarium 
package and specimens. b, c Appearance of black coniodiomata on 
the host. d Surface view of conidioma. e, f Vertical section of con-

idiomata. g Section of peridium. h–j Conidiogenous cells and devel-
oping conidia k–s Conidia. Scale bars d–f = 100  µm, g = 10  µm, 
h–s = 5 µm
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Conidia hyaline, oblong, with obtuse apex and truncate base, 
straight, unicellular, smooth-walled, guttulate, discharged in 
a mucoid mass (adapted from Morgan-Jones 1977).

Type species: Diedickea singularis Syd. & P. Syd., Leafl. 
Philipp. Bot. 6: 1931 (1913)

Notes: Diedickea is characterized by pycnothyrial conidi-
omata without an ostiole, but opening by a stellate split in 
the apical wall, and phialidic, ampulliform conidiogenous 
cells lining only the cavity of the upper wall. This genus 
share similar morphology of conidiomata with Abropelta, 
Peltistromella, Poropeltis, and Tracylla. The differences 
among these genera are discussed under Tracylla. Morgan-
Jones (1977) re-described and illustrated the genus. Four 
taxa are listed in Index Fungorum (2019). The biology of 
Diedickea species is poorly known. Bonar (1942) reported 
D. piceae Bonar was associated with yellowing and discol-
oration of the leaves and early leaf fall of Picea sitchensis 
(Pinaceae). The taxonomy of Diedickea needs further inves-
tigation based on fresh collections and molecular data.

Distribution: Canada, Dominican Republic, Sierra Leone.

Dilophospora Desm., Annls Sci. Nat., Bot., sér. 2 14: 6 
(1840)

Facesoffungi number: FoF 06234, Fig. 141
Ascomycota, genera incertae sedis
Parasitic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown, pycnidial, aggregated into elongate stromata between 

host veins, immersed, globose to subglobose, unilocular or 
multilocular, glabrous. Ostiole single to each locule, circular, 
papillate. Conidiomatal wall composed of thick-walled, dark 
brown cells of textura angularis in the exterior, becoming 
thick-walled, brown to dark brown elements of textura intri-
cata on the exterior of conidiomatal wall and between aggre-
gated conidiomata, merging with paler then hyaline cells 
toward hymenium. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells hyaline, enteroblastic, phialidic, 
ampulliform to lageniform, occasionally doliiform, discrete, 
determinate, smooth-walled, invested in mucus. Conidia 
hyaline, cylindrical, obtuse at both ends, 0–3-septate, 
smooth-walled, bearing appendages at each end; appendages 
tubular, 2–5, mostly dichotomously or irregularly branched, 
occasionally unbranched, maintaining protoplasmic continu-
ity with the conidium body (Nag Raj 1993).

Type species: Dilophospora alopecuri (Fr.) Fr., Summa 
veg. Scand., Sectio Post.: 419 (1849)

Notes: Dilophospora was proposed by Desmazières 
(1840) for graminicolous pycnidial fungi, with D. graminis 
Desm. as type species, which is now known as Dilophos-
pora alopecuri (Fr.) Fr. (Bessey 1906), based on Sphaeria 
alopecuri Fries (1828). Walker and Sutton (1974) revised 
Dilophospora and accepted only D. alopecuri in the genus, 
and listed D. graminis as a synonym. Nag Raj (1993) pro-
vided a detailed description and illustration for the generic 
type. The hyaline, cylindrical, septate conidia with dichoto-
mously or irregularly branched appendages in Dilophospora 

Fig. 139  Didymochaeta 
americana (redrawn from 
Sutton 1980) a Vertical section 
of conidioma. b Conidia. c Con-
idiogenous cells and developing 
conidia
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resembles Pseudolachnella (especially for, P. coronata, P. 
brevifusiformis) (Nag Raj 1993). Pseudolachnella has cupu-
late, setose conidiomata, which differs in Dilophospora that 
are pycnidial, glabrous.

The sexual morph of D. alopecuri was assigned to Lido-
phia graminis (Sacc.) J. Walker & B. Sutton, as the latter 
with pseudothecia was found to occur mixed in the same 
stroma of D. alopecuri pycnidia. However, this connection 
has not been confirmed experimentally (Walker and Sutton 
1974). Fresh collections of type species are needed to clarify 
the taxonomy of Dilophospora.

Distribution: Austria, Australia, Belgium, Canada, Com-
monwealth of Independent States (former U.S.S.R), Czech 
Republic, France, Germany, India, Iraq, Japan, Latvia, New 
Zealand, Romania, UK, USA, Yugoslavia (Walker and Sut-
ton Nag Raj 1993; Riley 1994).

Dimastigosporium Faurel & Schotter, Revue Mycol., Paris 
30: 156 (1965)

Facesoffungi number: FoF 07309, Fig. 142
Ascomycota, genera incertae sedis
Coprophilous. Sexual morph: undetermined. Asexual 

morph: Conidiomata greenish brown to black, stromatic, 
cupulate, scattered, sessile, superficial, initially closed, even-
tually opening, setose. Conidiomatal setae brown to dark 
brown, divergent, septate, arising from the tissue of the peri-
clinal wall. Conidiomatal wall composed of thick-walled, 

brown, pseudoparenchymatous cells at the base. Conidi-
ophores arising from inner layer cells of conidioma, hya-
line, cylindrical branched, septate, smooth-walled. Conid-
iogenous cells hyaline, holoblastic, cylindrical, attenuated 
towards apex, integrated or discrete, determinate, smooth-
walled. Conidia hyaline, pyriform or subcylindrical, uni-
cellular, smooth-walled, bearing appendages at each end 
or only at base; apical appendage absent or present, single, 
unbranched, arising as tubular extension of the conidium 
body; basal appendages, 2–4, unbranched, tubular, diver-
gent, maintaining protoplasmic continuity with the conidium 
body (Yadav and Bhat 2009; Nag Raj 1993).

Type species: Dimastigosporium musimonum Faurel & 
Schotter, Revue Mycol., Paris 30: 157 (1965)

Notes: Dimastigosporium was proposed by Faurel and 
Schotter (1965) for a single species D. musimonum, a fungus 
collected on dung of Ammotragus lervia (wild sheep) from 
Central Africa. Nag Raj (1993) provided a revised descrip-
tion and detailed illustration for this genus. The second taxon 
D. yanense S.K. Yadav & Bhat was described from dung of 
cattle in India, which is distinguished from type species by 
its smaller conidia with an apical and three basal appendages 
(Yadav and Bhat 2009). Only the two species are accepted, 
but no molecular data is available. Dimastigosporium is 
compared with several coprophilous fungi. The details see 
notes of Pseudoneottiospora  (Fig. 143).

Fig. 140  Diedickea singularis 
(redrawn from Nag Raj 1977a) a  
Vertical section of conidioma. b 
Conidiogenous cells and devel-
oping conidia formed from the 
upper wall. c Enlarged view of 
conidiomatal suface. d Conidia
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Fig. 141  Dilophospora alope-
curi (redrawn from Nag Raj 
1993) a Conidia. b Conidiog-
enous cells and developing 
conidia

Fig. 142  Dimastigosporium 
musimonum (redrawn from 
Nag Raj 1993) a Vertical sec-
tion of conidioma. b Conidi-
omatal setae. c Conidiophores, 
conidiogenous cells and devel-
oping conidia. d Mature conidia
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Distribution: Central Africa, India (Nag Raj 1993; Yadav 
andBhat 2009).

Dinemasporium Lév., Annls Sci. Nat., Bot., sér. 3 5: 274 
(1846)

Facesoffungi number: FoF 01763
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Fig. 143  Phylogenetic tree generated from a maximum likeli-
hood analysis based on a concatenated alignment of LSU and ITS 
sequences data representing Dinemasporium and allied genera. The 
newly generated nucleotide sequences were compared against the 
GenBank database via blast search. Related sequences were obtained 
from GenBank. Thirty-eight strains are included in the analyses, 
which comprise 1409 characters including gaps. Thozetella nivea is 
used as the outgroup taxon. The tree topology of the maximum like-
lihood analysis is similar to either the maximum parsimony or the 
Bayesian analysis. The best scoring RAxML tree with a final opti-
mization likelihood value of − 3713.080557 is presented. The matrix 
had 254 distinct alignment patterns, with 6.36% of undetermined 
characters or gaps. Estimated base frequencies were: A = 0.219860, 
C = 0.301533, G = 0.264091, T = 0.214516; substitution rates 
AC = 1.310261, AG = 1.406775, AT = 2.357796, CG = 1.386339, 
CT = 4.661447, GT = 1.000000; gamma distribution shape parameter 
α = 0.267389. The maximum parsimonious dataset consisted of 330 
constant, 151 parsimony-informative and 62 parsimony-uninforma-
tive characters. The parsimony analysis of the data matrix resulted in 
the maximum of two equally most parsimonious trees with a length 
of 623 steps (CI = 0.552, RI = 0.781, RC = 0.431, HI = 0.448) in the 
first tree. Maximum parsimony (MPBS) and maximum likelihood 
(MLBS) bootstrap support values higher than 50%, and Bayesian pos-
terior probabilities ≥ 0.95 (PP) are shown above or below the nodes. 
Hyphen indicates a value lower than 50% for MLBS and a posterior 
probability lower than 0.95 for BYY. The scale bar indicates 0.05 
changes. Ex-type and reference strains are in bold. New isolates are 
in bold and blue

◂

Sordariomycetes, Sordariomycetidae, Chaetosphaeriales, 
Chaetosphaeriaceae

Saprobic on various herbaceous and woody substrata. 
Sexual morph: Ascomata subepidermal, on leaf sheaths 
and stems, immersed to semi-immersed, solitary to gre-
garious, globose to elongated, unilocular, glabrous, thick-
walled composed of brown elongate polygonal cells. Asci 
4–8-spored, unitunicate, cylindrical to subcylindrical, 
pedicellate, rounded above. Ascospores hyaline, uniseriate, 
rarely sub-biseriate, narrowly elliptical to spindle-shaped or 
slightly inequilateral, smooth-walled, biguttulate. Paraphy-
ses absent (Webster 1955). Asexual morph: Conidiomata 
black, stromatic, cupulate, pulvinate in surface view, ini-
tially closed, ultimately becoming erumpent and often cov-
ered with a mass of conidia that is glutinous and pale pink 
when moist, but waxy yellowish brown and crustose when 
dry, solitary to gregarious, superficial to semi-immersed, 
oval to rounded or irregular in outline, unilocular, setose. 
Conidomatal setae composed of two types, (a) arising from 
basal stroma, conspicuous, subcylindrical, unbranched, sep-
tate, dark brown to black, blunt at the base, pale brown, 
tapered towards the apex, rigid, thick- and smooth-walled; 
(b) arising from excipular elements, pale brown to brown, 
inconspicuous, subulate, flexuous, unbranched, aseptate, 
smooth-walled. Conidiomatal wall composed of a thin 
hypostroma and well-developed excipulum. Conidiophores 
lining the cavity of the conidiomata, hyaline, cylindrical to 
subcylindrical, branched, smooth-walled, invested in mucus. 

Conidiogenous cells hyaline, phialidic, cylindrical to sub-
cylindrical or lageniform, discrete or integrated, indetermi-
nate, smooth-walled. Conidia hyaline, ellipsoid, allantoid 
to naviculate or fusiform, unicellular, bearing branched or 
unbranched, single or multiple, bipolar or lateral appendages 
(Fig. 144).

Types species: Dinemasporium strigosum (Pers.) Sacc., 
Michelia 2(7): 281 (1881)
 = Dinemasporium graminum (Lib.) Lév., Annls Sci. Nat., 
Bot., sér. 3 5: 274 (1846)

Notes: Léveillé (1846) introduced Dinemasporium with 
D. graminum (Lib.) Lév. (=  D. strigosum (Pers.) Sacc.) as 
type species. The genus is characterized by superficial, cupu-
late, setose conidiomata which are initially closed, becoming 
erumpent, and unicellular conidia with bipolar appendages 
(Léveillé 1846). Two additional species were added, D. plat-
ense Speg. and D. cruciferum Ellis, and the generic concept 
was expanded to accommodate species with both bipolar and 
lateral conidial appendages (Spegazzini 1880; Ellis 1882). 
Conidial appendages are seen as taxonomically informative 
in separating species and genera (Sydow et al. 1916; Kalani 
1964; Nag Raj 1993; Duan et al. 2007). Saccardo (1884a) 
established the subgenus Stauronema to accommodate taxa 
with conidia bearing apical, basal and lateral appendages. 
Stauronema was elevated to generic level by Sydow et al. 
(1916) on the basis of insertion of conidial appendages. Sut-
ton (1980) accepted this proposal and narrowed circumscrip-
tion of Dinemasporium to include only species with aseptate 
conidia. Crous (2012a) reduced Stauronema to a synonym 
of Dinemasporium based on molecular data (LSU, ITS), and 
concluded that appendage morphology alone cannot be a 
defining feature at generic level. Hashimoto et al. (2015a) 
confirmed this conclusion and added Diarimella Sutton as a 
synonym because diarimella-like species nested within Din-
emasporium. Therefore, the generic concept of Dinemaspo-
rium is expanded to accommodate species having conidia 
with unicellular, unbranched or branched, single or multiple, 
bipolar and lateral appendages at each end.

Culture studies showed that Dinemasporium strigosum 
was associated with Phomatospora dinemasporium J. Web-
ster, a species having 4–8-spored, unitunicate, cylindrical, 
pedicellate, asci with rounded apex and hyaline, uniseri-
ate, narrowly elliptical to spindle-shaped conidia (Webster 
1995). However, Rappaz (1992) excluded P. dinemasporium 
from Phomatospora Sacc. because it lacked ornamented 
ascospores and an ascus apical ring. He also connected 
P. berkeleyi Sacc. (generic type of Phomatospora) and P. 
arenaria Sacc., E. Bommer & M. Rousseau to Sporothrix 
Hektoen & C.F. Perkins asexual morph (hyphomycetes), 
which is in conflict with coelomycetous asexual morph of 
P. dinemasporium (Fallah and Shearer 1998; Senanayake 
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Fig. 144  Phylogenetic tree inferred from a maximum likelihood 
analysis based on ITS sequence data of Dinemasporium and allied 
genera. The newly generated nucleotide sequences were compared 
against the GenBank database via blast search. Related sequences 
were obtained from Hashimoto et  al. (2015a) and GenBank. Fifty-
three strains are included in the analyses, which comprise 543 char-
acters including gaps. Thozetella nivea EU825201 is used as the out-
group taxon. The tree topology of the maximum likelihood analysis 
is similar to either the maximum parsimony or the Bayesian analy-
sis. The best scoring RAxML tree with a final optimization likeli-
hood value of − 3743.997685 is presented. The matrix had 258 dis-
tinct alignment patterns, with 6.36% of undetermined characters or 
gaps. Estimated base frequencies were: A = 0.219860, C = 0.301533, 
G = 0.264091, T = 0.214516; substitution rates AC = 1.306238, 
AG = 1.425648, AT = 2.393712, CG = 1.384533, CT = 4.702082, 
GT = 1.000000; gamma distribution shape parameter α = 0.275440. 
The maximum parsimonious dataset consisted of 326 constant, 151 
parsimony-informative and 66 parsimony-uninformative characters. 
The parsimony analysis of the data matrix resulted in the maximum 
of two equally most parsimonious trees with a length of 627 steps 
(CI = 0.555, RI = 0.781, RC = 0.433, HI = 0.445) in the first tree. Max-
imum parsimony (MPBS) and maximum likelihood (MLBS) boot-
strap support values higher than 50%, and Bayesian posterior prob-
abilities ≥ 0.95 (PP) are shown above or below the nodes. Hyphen 
indicates a value lower than 50% for MLBS and a posterior probabil-
ity lower than 0.95 for BYY. The scale bar indicates 0.05 changes. 
Ex-type and reference strains are in bold. New isolates are in bold and 
blue

◂

et al. 2016). The sexual morph of Dinemasporium has not 
been subsequently reported. More collections of phomato-
spora-like taxa are needed to confirm the connection with 
Dinemasporium species.

We re-examined the type species of Dinemasporium 
strigosum, D. cruciferum Ellis (=  Stauronema cruciferum) 
and D. setulosa (=  Diarimella setulosa B. Sutton) and pro-
vide a detailed description and photo plates. Four collections 
from Italy are also identified as conspecific with D. pseu-
dostrigosum, D. pseudodecipiens and D. morbidum. Din-
emasporium pseudodecipiens is considered to be a complex 
species, because of its varied conidiomatal setae morphol-
ogy and conidial dimensions. Additional fresh collections 
are needed to confirm this.

Distribution: Argentina, Canada, China, Commonwealth 
of Independent States (Former U.S.S.R.), Cuba, Czech 
Republic, France, Ghana, India, Italy, Japan, Netherlands, 
Nigeria, Sierra Leone, USA (Nag Raj 1993; Duan et al. 
2007; Crous et al. 2012b, 2014b; Hashimoto et al. 2015a; 
this study).

Dinemasporium cruciferum Ellis, Bull. Torrey bot. Club 
9: 20 (1882)
≡ Stauronema cruciferum (Ellis) Syd., P. Syd. & E.J. Butler, 
Ann Mycol. 14(3/4): 217 (1916)

Facesoffungi number: FoF 07310, Fig. 145
Saprobic on dead leaves of grasses. Sexual morph: unde-

termined. Asexual morph: Conidiomata up to 450 µm wide, 
and 250 µm deep, black, stromatic, cupulate or obconical in 

surface view, solitary to gregarious, superficial but semi-
immersed in origin, setose. Conidiomatal wall composed 
of two types; (a) basal stroma 30–60 µm thick, of textura 
angularis, cells thick-walled, often pale brown to brown 
and encrusted in lower layers, becoming paler, smooth and 
thin-walled only near the conidial hymenium; (b) excipu-
lum 20–30 µm thick, of textura prismatica, with thick-
walled and dark brown to brown cells in the external layers, 
thin-walled, hyaline in the inner layers. Conidomatal setae 
10–130 × 2–7 µm, honey-brown to dark brown, thick and 
smooth-walled, arising from the basal stroma and excipu-
lum; those arising from basal stroma subulate or cylindrical, 
acute or blunt at apices, multiseptate, straight or divergent; 
those arising from excipular elements incurved over the 
conidial hymenium, with fewer septa. Conidiophores lining 
the cavity of the conidioma, hyaline, cylindrical to subcylin-
drical, septate, branched, smooth-walled, invested in mucus. 
Conidiogenous cells 9–20 × 2–2.5 µm, hyaline, lageniform to 
subcylindrical, discrete or integrated, indeterminate, thick-
ened at periclinal collarette zone, smooth-walled. Conidia 
7–10 × 2–4 µm ( ̄x = 9 × 3 µm; n = 50), hyaline, fusiform to 
naviculate, with a narrow, truncate base, aseptate, bear-
ing unbranched, attenuated, flexuous appendages; apical 
and basal appendages 6–16 ( ̄x  = 9) µm long, single; basal 
appendage excentric; lateral appendages 3–10 ( ̄x  = 6) µm 
long, 1–3, inserted about 2–3 µm below the apex,

Material examined: USA, New Jersey, New Field, on 
dead leaves of various grasses, June 1881 (FH 01142403, 
isotype, Ellis & Everhart - North American Fungi #755)

Notes: The isotype was in poor condition, thus the 
description of conidiomata and conidiomatal wall are based 
on Nag Raj (1993).

Dinemasporium morbidum Crous, in Crous, Verkley, Chris-
tensen, Castañeda-Ruíz & Groenewald, Persoonia 28: 131 
(2012)

Facesoffungi number: FoF 07311, Fig. 146
Saprobic on dead stems of Lolium sp. Sexual morph: 

undetermined. Asexual morph: Conidiomata 200–300 µm 
diam., 150–300 µm high, dark brown to black, solitary to 
gregarious, initially closed, becoming wide open at matu-
rity, cupulate, superficial, unilocular, crateriform in section 
view, setose. Conidiomatal wall 20–60 μm wide, composed 
of a basal stroma of textura angularis with thick-walled, 
pale brown to hyaline cells; and a well-developed excipu-
lum of textura porrecta with dark brown to hyaline cells. 
Conidiomatal setae 250–500 × 7–10 μm, subulate, broad and 
dark brown at the base, becoming pale brown, and narrowed 
towards apex, unbranched, smooth-walled. Conidiophores 
hyaline, cylindrical to subcylindrical, branched at the base, 
septate, arising from the innermost cells of the basal stroma 
and the elements of the excipulum. Conidiogenous cells 
6–10 × 1–2 µm, hyaline, phialidic, subcylindrical, discrete, 
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Fig. 145  Dinemasporium cruciferum (FH 01142403, isotype). a, b 
Herbarium specimen. c Appearance of black conidiomata on the host. 
d Conidioma with setae. e–f Setae. g Conidiomatal wall. h–k Con-

idiophores, conidiogenous cells and developing conidia. l–o Conidia. 
Scale bars: c = 100  µm, d = 50  µm, e–f = 20  µm, g–k = 10  µm, l–
o = 5 µm

rarely integrated, determinate, smooth-walled. Conidia 
9–12 × 2–3 µm ( ̄x = 11 × 2.5 µm; n = 30), hyaline, naviculate 
to fusiform or ellipsoid, with obtuse apex and base, unicellu-
lar, smooth-walled, guttulate, bearing a single, unbranched, 
tubular appendage at each end, 4–9 ( ̄x = 6.5) µm long.

Material examined: Italy, Province of Perugia, near 
Niccone, on dead aerialstems of Lolium sp. (Poaceae), 6 
November 2012, Erio Camporesi, IT884 (MFLU 19-2884), 
living culture MFLUCC 13-0401 = KUMCC 15-0622, 
(KUN, HKAS 101670).
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Fig. 146  Dinemasporium morbidum (MFLU 19-2884) a Herbar-
ium specimen b, c Appearance of black conidiomata on the host. d 
Squashed conidioma with setae. e Vertical section of conidioma. 
f Tissue details of basal stroma and excipulum. g–i Conidiophores, 

conidiogenous cells and developing conidia. j–k Conidia. l Germi-
nated conidium. m–n Cultures on PDA. Scale bars b–c = 100  µm, 
d = 200 µm, e = 100 µm, f = 20 µm, g–l = 5 µm, m–n = 20 mm

Notes: Strain (MFLUCC 13-0401) shares simi-
lar morphology of conidiomata, conidiogenous cells, 
conidia and conidial dimension with D. morbidum 
[(10–)12–14(–15) × (2.5–)3 µm]. Phylogenetically, this strain 
shows close affinity with D. morbidum (Fig. 144). Based on 
both morphology and phylogeny, this strain is regarded as 
conspecific with D. morbidum.

Dinemasporium nelloi W.J. Li, Camporesi & K.D. Hyde, in 
Liu et al., Fungal Diversity: [18] (2015)

Facesoffungi number: FoF 00424, Fig. 147

Saprobic on dead stems of Dactylis glomerata, form-
ing conspicuous, rounded to irregular, black, conidiomata. 
Sexual morph: undetermined. Asexual morph: Conidi-
omata 250–350 µm diam., 100–200 µm high, pycnidial, 
superficial, erumpent, cupulate when dry, solitary, scattered 
or gregarious, black, with stroma cells of textura angularis 
at the base and a lateral excipulum of textura porrecta or 
textura intricata of pale to dark brown cells. Setae diver-
gent, stiff, brown, smooth-walled, septate, tapering towards 
an acute apex. Conidiophores cylindrical, septate, smooth, 
thick-walled, hyaline, arising from basal and periclinal wall 
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Fig. 147  Dinemasporium nelliana (MFLU 14–0811, holotype) a 
Specimen. b, c Appearance of black conidiomata on the host sur-
face. d Vertical section of conidioma. e Section of peridium. f Con-

idiomatal seta. g–i Conidiogenous cells and developing conidia. j–n 
Conidia. Scale bars: b = 500 µm, c = 100 µm, d = 50 µm, e = 10 µm, 
f = 20 µm, g–n = 5 µm
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cells. Conidiogenous cells 10–15 × 1.5–3.5 µm, phialidic, 
cylindrical, hyaline, smooth-walled, tapering toward the 
apex. Conidia 10–20 × 2.5–3.5 µm ( ̄x = 15 × 3 µm; n = 20), 
blastic-phialidic, unicellular, allantoid or lenticular, guttu-
late, hyaline, smooth-walled, with a single unbranched setula 
at each end; setula 5–15 × 0.5–1.5 µm.

Material examined: Italy, Province Forlì-Cesena, Cas-
trocaro Terme, Converselle, on dead stems of Dactylis 
glomerata (Poaceae), 1 December 2012, Erio Camporesi, 
IT934 (MFLU 14–0811, holotype), ex-type living culture, 
MFLUCC 13–0482, (KUN, HKAS 83970, isotype).

Dinemasporium pingue (Nag Raj) W.J. Li & K.D. Hyde, 
comb. nov.
≡ Stauronema pingue Nag Raj, Coelomycetous Anamorphs 
with Appendage-bearing Conidia: 908 (1993)

Facesoffungi number: FoF 07312, Fig. 148
Saprobic on decaying fragments of culms and leaf blades 

of an undetermined grass and on leaves of Dactylis his-
panica (Poaceae). Sexual morph: undetermined. Asexual 
morph: Conidiomata 300–600  µm diam., 200–350  µm 
high, black, stromatic, cupulate, pulvinate in surface view, 
solitary to gregarious, superficial to semi-immersed, with 
a thin hypostroma, oval to rounded or irregular in outline, 
unilocular, setose, covered with a mass of conidia that is 
glutinous and pale pink when moist, but waxy yellowish 
brown and crustose when dry. Conidiomatal wall 10–30 μm 
thick, composed thick-walled, brown to pale brown cells of 
textura globulosa to textura angularis in the lower layers, 
thin-walled and paler above; excipulum composed of textura 
prismatica below, externally cells thick-walled, pale brown 
to hyaline giving rise to setae above. Conidomatal setae 
88–212 ×2–8 μm, pale brown to brown, but paler towards 
the apex, cylindrical to subulate, septate, thick-walled, 
minutely rough-walled, arising from the basal stroma as well 
as from the excipular elements. Conidiophores lining the 
cavity of the conidiomata, hyaline, sometimes pale brown 
in the basal part, cylindrical to subcylindrical, broader at 
base, septate, irregularly branched, smooth-walled, invested 
in mucus. Conidiogenous cells 7–22 × 1–3 μm = (x̄ = 11 × 2 
μm), hyaline, lageniform to subcylindrical, discrete or inte-
grated, thickened at periclinal collarette zone, indetermi-
nate, smooth-walled. Conidia 8–12 × 3–5 μm ( ̄x = 10 × 4 
μm), mostly hyaline, but sometimes pale brown at maturity, 
ellipsoid, with an acute apex and a narrow, truncate base. 
bearing unbranched, occasionally forked, narrow and attenu-
ated, flexuous appendages at each end; apical appendage 
single, arising from the apex; basal appendages mostly 3, 
rarely 4; one centrally located; others excentric.

Material examined: India, Bangalore, Rajajinagar, 
on decaying fragments ofculms and leaf blades of an 

undetermined grass, 10 October 1970, T.R. Nag Raj (N17) 
(DAOM 215301, holotype).

Dinemasporium setulosa (B. Sutton) W. J. Li & K. D. Hyde, 
comb. nov.
≡ Diarimella setulosa B. Sutton, The Coelomycetes: 454 
(1980)

Index Fungorum number: IF557166, Facesoffungi num-
ber: FoF 07313, Fig. 149

Saprobic on decaying sliver of Bambusa sp. (Poaceae). 
Sexual morph: undetermined. Asexual morph: Conidio-
mata 300–350 µm diam., 200–300 µm high, black, stromatic, 
solitary to aggregated or often confluent, semi-immersed to 
superficial, elongate to oval or irregular in outline, pulvinate 
to hysteriform in surface view, unilocular, setose. Conidi-
omatal wall 10–40 µm wide, composed of thick-walled, pale 
brown cells of textura angularis at base and sides, gradu-
ally merging with thick-walled, darker cells of textura por-
recta at the periphery. Conidiomatal setae composed of 
two types, arising from the external textura porrecta: (a) 
60–250 × 3–8 μm, dark brown to black, conspicuous, sub-
cylindrical, unbranched, septate, tapered towards the apex, 
rigid, thick- and smooth-walled; (b) 20–80 × 1–6 μm, pale 
brown to brown, inconspicuous, subulate, straight or curved, 
unbranched, without septa, smooth-walled. Conidiophores 
formed from the innermost layers of conidiomata, hyaline, 
subcylindrical, straight or curved, branched, smooth-walled. 
Conidiogenous cells 6–10 × 1–2.5 µm, hyaline, lageniform 
to subcylindrical with moderate periclinal thickenings, 
straight or with slightly curved apices, discrete or integrated, 
smooth-walled. Conidia 4–6.5 × 1–3  µm ( ̄x = 5 × 2  µm; 
n = 50), hyaline, allantoid to naviculate or fusiform, rounded 
at apex, and narrowed and truncate at base, guttulate, bear-
ing unbranched appendages, filiform, flexuous, tubular at 
both ends (1–3µm long).

Material examined: India, Karnataka State, Rajajinagar, 
Bangalore, ondecaying sliver of Bambusa sp. (Poaceae) on 
ground, 13 December 1970, T.R. Nag Raj (DAOM 215192).

Dinemasporium strigosum (Pers.) Sacc., Michelia 2(7): 281 
(1881)

Facesoffungi number: FoF 07314, Fig. 150
Saprobic on various grasses or on rabbit dung (Nag Raj 

1993). Sexual morph: Ascomata 120–300 µm diam., sub-
epidermal, on leaf sheaths and stems, immersed to semi-
immersed, solitary to gregarious, globose to elongated, 
unilocular, glabrous, thick-walled composed of brown 
elongate polygonal cells. Asci 68–84 × 4–5 µm, 4–8-spored, 
unitunicate, cylindrical to subcylindrical, pedicellate, 
rounded above. Ascospores 9–16 × 3–4 µm, hyaline, uni-
seriate, rarely sub-biseriate, narrowly elliptical to spindle-
shaped or slightly inequilateral, smooth-walled, biguttulate. 
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Fig. 148  Dinemasporium pingue (DAOM 215301, holotype) a–c 
Herbarium specimen. d–g Appearance of black conidiomata on the 
host. h, l Setae. i–k Vertical sections of conidiomata. m–o Conidi-

ophores, conidiogenous cells and developing conidia. p Basal wall 
structure. q–s Conidia. Scale bars: d = 500  µm, e–g = 200  µm, h, 
l = 20 µm, i–k = 100 µm, m–o = 10 µm, p = 50 µm, q–s = 10 µm

Paraphyses absent (description from Webster 1955). Asex-
ual morph: Coelomycetous. Conidiomata 300–450 µm 
diam., 250–300 µm high, dark brown to black, stromatic, 
solitary to gregarious, cupulate, superficial, unilocular, glo-
bose to crateriform in sectional view, setose with a central, 
white, gloeoid mass of conidia, thick-walled. Conidiomatal 
wall composed of two types: (a) basal stroma 20–40 μm 

wide, moderately developed, of textura angularis with pale 
brown to hyaline cells; (b) excipulum 10–25 μm wide, of 
textura porrecta, elements septate, moderately thick- and 
smooth-walled, dilute brown to hyaline cells. Conidiomatal 
setae 100–600 × 3–20 μm, dark brown below, brown above, 
subulate, erect or slightly curved, unbranched, smooth-
walled, arising from the excipulum and elements of the 
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Fig. 149  Dinemasporium setulosa (DAOM 215192) a–c Herbarium 
specimen. d Appearance of black conidiomata on the host. e Verti-
cal section of conidioma. f–h Setae. i–k Conidiophores, conidioge-

nous cells and developing conidia (i in 10% KOH and India ink). l–o 
Conidia. Scale bars d = 500 µm, e = 100 µm, f–o = 10 µm

basal stroma, often interspersed irregularly through the lat-
ter, less conspicuous and sparsely septate when arising from 
the excipular elements. Conidiophores hyaline, cylindrical 
to subcylindrical, branched, septate, arising from the inner-
most cells of the basal stroma and elements of the excipu-
lum. Conidiogenous cells 6–15 × 1–2.5 µm, hyaline, subcy-
lindrical to lageniform with marked periclinal thickenings 
in the collarette zone, straight or slightly curved, discrete 

or integrated, indeterminate, smooth-walled. Conidia 
7–11 × 1.5–3 µm ( ̄x = 8 × 2 µm; n = 30), hyaline, naviculate 
to fusiform or ellipsoid, obtuse or acute at apex, narrow and 
truncate at base, unicellular, smooth-walled, guttulate, bear-
ing a single, unbranched, tubular appendage at each end, 
5–12 ( ̄x = 9) µm long.
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Fig. 150  Dinemasporium strigosum (Asexual morph, DAOM 
215548) a Herbarium specimen. b–d Appearance of dark brown to 
black conidiomata on the host. e Conidioma with setae. f–g Ver-
tical section of conidiomata. h, l Setae and surface view of excipu-

lum. i Section of peridium. j–k Conidiophores, conidiogenous cells 
and developing conidia. m–p Conidia. Scale bars b–g = 200  µm, 
h = 50 µm, i, l = 20 µm, j–k = 10 µm, m–p = 5 µm

Material examined: India, Bangalore, Lalbagh Gdns., on 
leaves of Bambusa sp., 3 November 1970, T.R. Nag Raj 
(DAOM 215548).

Notes: We re-examined the type specimen of Bryceken-
drickia indica and found an additional species on Bambusa 
sp.. A comparison morphology study of this species with 
previous known Dinemasporium species, showed that it 
shares similar morphology of conidiomata, conidioge-
nous cells and conidia with the generic type, D. strigosum 
[8–10(–11) × 1.5–2 µm ( ̄x = 9 × 1.8 µm] (Nag Raj 1993).

Dinemasporium pseudodecipiens A. Hashim. & Kaz. Tan-
aka, in Hashimoto, Sato, Matsuda, Hirayama, Hatakeyama, 
Harada, Shirouzu & Tanaka, Mycoscience 56: 95 (2014)

Facesoffungi number: FoF 07315, Figs. 151, 152
Saprobic on dead stems or branches of Colutea arbo-

rescens and Fraxinus ornus. Sexual morph: undeter-
mined. Asexual morph: Conidiomata 200–400 µm diam., 
100–300 µm high, brown to black, superficial, solitary 
to gregarious, occasionally confluent, pulvinate, oval 
to rounded in outline, cupulate, with incurved margins, 
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Fig. 151  Dinemasporium pseudodecipiens (MFLU 15-3635) a Her-
barium specimen b, c Appearance of black conidiomata on the host 
d Vertical section of conidiomata e Excipular elements and seta f Tis-
sue details of basal stroma and excipulum g Superficial cells of conid-

ioma h Conidiomatal seta i–l Discrete conidiogenous cells and devel-
oping conidia m-q Conidia. Scale bars d = 100  µm, e–h = 20  µm, 
i–l = 10 µm, m–q  = 5 µm

unilocular, setose. Conidiomatal setae composed of two 
types; (a) 150–400 × 2–14 μm, dark brown to black, con-
spicuous, subulate, unbranched, septate, tapered towards 

the apex, rigid, thick- and smooth-walled, arising from 
basal stroma; (b) 50–100 × 1.5–4 μm, pale brown to brown, 
inconspicuous, subcylindrical, with obtuse and paler apex, 
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Fig. 152  Dinemasporium pseudodecipiens (MFLU 19-2865) a, b 
Appearance of brown to dark brown coniodiomata on the host. c Ver-
tical section of conidioma. d Section of peridium. e Setae. f, g Con-

idiogenous cells and developing conidia. h–k Conidia. Scale bars: 
c = 200 µm, d = 50 µm, e = 20 µm, f–g = 10 µm, h–k = 5 µm
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unbranched, smooth-walled, arising from lateral excipulum, 
occasionally from outer layers of the stroma. Conidiomatal 
wall composed of basal stroma 20–70 µm thick, of textura 
intricata with cells brown to pale brown, thick-walled, and 
well developed excipulum 10–30 µm thick, of textura por-
recta with hyaline to pale brown, thick-walled cells. Con-
idiophores arising in the cavity of the conidiomata in a 
closely packed palisade, hyaline, subcylindrical, irregularly 
branched. Conidiogenous cells 10–20 × 2–4 µm, hyaline, 
discrete, subcylindrical with moderate periclinal thicken-
ings in the collarette zone, thick-walled, smooth. Conidia 
5–12 × 2–5 µm ( ̄x = 8 × 3 µm; n = 50), hyaline, naviculate to 
subellipsoidal, narrowed and rounded at both ends, thick-
walled, smooth, bearing 2–7 µm long, unbranched, excentric 
appendage at each  end.

Material examined: Italy, Province of Forlì-Cesena, Pre-
dappio, San Martino, on dead aerial branches of Colutea 
arborescens (Fabaceae), 29 October 2015, Erio Camporesi, 
IT2679 (MFLU 15-3635), (KUN, HKAS 93646); ibid., Triv-
ella di Predappio, on dead aerial branches of Fraxinus ornus 
(Oleaceae), 26 February 2014, Erio Camporesi, IT1743 
(MFLU 19-2865).

Notes: Two fresh collections (MFLU 15-3635/IT2679), 
MFLU 19-2865/IT1743) show similar morphology of coni-
domata, conidiogenous cells and conidia with D. pseudo-
decipiens. However, MFLU 15-3635/IT2679 has two types 
of conidiomatal setae (dark brown, erect, acuminate setae 
and pale brown, flexuous setae) which differ from MFLU 
19-2865/IT1743 and MAFF 244352 which are black, subu-
late. Moreover, MFLU 15-3635/IT2679 has slightly larger 
conidia than MFLU 19-2865 (IT1743) and MAFF 244352 
(Table 5). Phylogenetically, these two collections clustered 
with D. pseudodecipiens (MAFF 244351, MAFF 244352) 
(Fig. 144). Therefore, these two collections are identified as 
D. pseudodecipiens, and the differences noted above may 
reflect intra-species variation. We conclude that D. pseudo-
decipiens is a complex species, and that conidiomatal setae 
and conidia dimensions cannot be used to distinguish Din-
emasporium species.

Dinemasporium pseudostrigosum Crous, in Crous, Verkley, 
Christensen, Castañeda-Ruíz & Groenewald, Persoonia 28: 
134 (2012)

Facesoffungi number: FoF 07316, Fig. 153
Saprobic on dead stems of Elymus farctus. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
200–300 µm diam., 200–250 µm high, brown to dark brown, 
superficial, solitary to gregarious, pulvinate, oval to rounded 
in outline, cupulate in section view, unilocular, setose. Con-
idiomatal setae 100–200 × 5–15 µm, subulate, brown and 
blunt at base, becoming paler and acute towards apex, aris-
ing from lateral excipulum and basal stroma. Conidiomatal 
wall 10–30 µm thick, composed basal stroma of textura Ta
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Fig. 153  Dinemasporium pseudostrigosum (MFUL 15-0588) a 
Herbarium specimen. b, c Appearance of brown to dark brown con-
idiomata on the host. d, f Conidiomatal setae. e Vertical section of 
conidioma. g–h Conidiogenous cells and developing conidia. i Ger-

minating conidium. j–l Conidia. m–n Culture on PDA. Scale bars: 
b = 500 µm, c = 200 µm, d = 50 µm, e = 100 µm, f, i = 20 µm, g–h = 10 
um, j–l = 5 um, m–n = 20 mm
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angularis with thin-walled, hyaline to pale brown cells, and 
lateral excipulum of textura porrecta with dark brown to 
hyaline cells. Conidiophores hyaline, cylindrical, irregularly 
branched, mostly arising from inner layers of basal stroma, 
occasionally from lateral excipulum. Conidiogenous cells 
10–20 × 1–2.5 µm, hyaline, phialidic, integrated or discrete, 
determinate, subcylindrical, thick and smooth-walled, with 
moderate periclinal thickenings in the collarette zone. 
Conidia 9–15 × 2–3 µm ( ̄x = 12 × 2.5 µm; n = 30), hyaline, 
naviculate to fusiform, rounded at the apex, truncate at the 
base, unicellular, thick- and smooth-walled, guttulate, bear-
ing 3–9 µm long, unbranched, tubular, apical appendage and 
excentric basal appendage.

Material examined: Italy, Province of Ravenna, Col-
linaccia-Castrocaro Terme,on dead aerial stems of Ely-
mus farctus (Poaceae), 28 January 2015, Erio Campo-
resi, IT2352 (MFLU 15-0588), living culture MFLUCC 
15-0130 = KUMCC 15-0616.

Notes: Strain (MFLUCC 15-0130/IT2352) shows simi-
lar form of conidiomata, conidiogenous cells and conidia 
with the type of D. pseudostrigosum, but the type has longer 
appendages [(11–)13–15(–17) µm] (Crous et al. 2012b). 
Phylogenetically, this strain clusters to D. pseudostrigosum 
with high bootstrap support (Fig. 144). We conclude that the 
length of appendage cannot be used as a defining feature at 
species level in Dinemasporium.

Diplocarpon F.A. Wolf, Bot. Gaz. 54: 231 (1912)
 = Entomosporium Lév., Bull. Soc. bot. Fr. 3: 31 (1857) 
[1856]

Facesoffungi number: FoF 07317
Leotiomycetes ,  Leotiomycet idae ,  Helot iales , 

Drepanopezizaceae
Parasitic or saprobic on the host plant in terrestrial 

habitat. Sexual morph: see Wolf (1912). Asexual morph: 
Conidiomata yellowish brown to dark brown, stromatic, 
acervular, amphigenous, but mostly epiphyllous, solitary 
to gregarious or confluent, subcuticular in origin, oval to 
rounded or occasionally sunken in the middle zone or irregu-
lar in outline, rugose, dehiscing by an irregular break in the 
host cuticle. Conidiomatal wall mixed with host plant tissue, 
of a loose textura angularis, with thick-walled, pale brown 
to brown cells and encrusted in the lower layers, becoming 
hyaline toward in the upper layers. Conidiophores hyaline, 
branched at the base, septate, formed from the innermost 
layer of wall cells. Macroconidiogenous cells hyaline, enter-
oblastic, phialidic, cylindrical, determinate, smooth-walled. 
Macroconidia hyaline, with two large vertically arranged 
central cells and two to three small lateral cells arising 
at the upper part of central cells; basal central cell short 
cylindrical to globose, with truncate or obtuse base, bear-
ing minute marginal frills; apical central cell globose with 
obtuse apex; lateral cells mostly 2, sometimes 1–3, globose 

to ellipsoidal, smaller than the apical and basal central cells; 
apical and each of lateral cells bearing a single, tubular, sep-
tate, unbranched, attenuated, flexuous appendages. Micro-
conidial synanamorph occasionally developing in the same 
or separate conidiomata. Microconidiogenous cells hyaline, 
annelidic, cylindrical to lageniform, broader at base, discrete 
or integrated, indeterminate, smooth-walled. Microconidia 
hyaline, narrowly ellipsoidal, truncated at base, obtuse at 
apex, unicellular, smooth-walled.

Type species: Diplocarpon rosae F.A. Wolf, Bot. Gaz. 
54: 231 (1912)

Notes: The sexual morph of Entomosporium mespili has 
been reported as Diplocarpon mespili (Suton 1980). Ento-
mosporium mespili type species of Entomosporium is asso-
ciated with leaf and fruit lesions of many host plants such 
as Amelanchier oreophila, A. alnifolia, Aronia melanocarpa 
(Rosaceae), Cydonia oblonga, Crataegus, Eriobotrya japon-
ica etc. (Sutton 1980). Accepting this connection, Johnston 
et al. (2014) synonymized Entomosporium under Diplocar-
pon. However, this connection has not been confirmed by 
molecular sequence data. Ekanayaka et al. (2019) placed 
Diplocarpon in Drepanopezizaceae. Fresh collections are 
needed to approve the connection between sexual and asex-
ual morphs.

Distribution: Australia, Austria, Canada, Cyprus, France, 
Germany, India, Italy, Kenya, Malawi, Romania, USA, Zim-
babwe (Sutton 1980; Nag Raj 1993, this study).

Diplocarpon mespili (Sorauer) B. Sutton, The Coelomycetes 
(Kew): 150 (1980)
 = Entomosporium mespili (DC.) Sacc., Michelia 2(no. 6): 
115 (1880)

Facesoffungi number: FoF 07318, Fig. 154
Parasitic on the host plant. Sexual morph: see Sut-

ton (1980). Asexual morph: Conidiomata 100–750 µm 
diam., 30–100 µm high, yellowish brown to dark brown, 
stromatic, acervular, amphigenous, but mostly epiphyllous, 
solitary to gregarious or confluent, subcuticular in origin, 
oval to rounded or occasionally sunken in the middle zone 
(Fig. 154d) or irregular in outline, rugose, dehiscing by 
an irregular break in the host cuticle. Conidiomatal wall 
10–70 µm wide, mixed with host plant tissue, of a loose 
textura angularis, with thick-walled, pale brown to brown 
cells and encrusted in the lower layers, becoming hyaline 
towards the upper layers. Conidiophores formed from the 
innermost layer of wall cells, hyaline, branched at the base, 
septate. Macroconidiogenous cells 7–12 × (3–)4–5  µm, 
hyaline, enteroblastic, phialidic, cylindrical, determinate, 
smooth-walled. Macroconidia hyaline, cruciform, mostly 
4-celled, occasionally 3–6-celled; basal cell 6–12 × 4–7 
( ̄x = 8.6 × 5.5 µm; n = 30), short cylindrical to globose, 
with truncate or obtuse base, bearing minute marginal frill; 
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Fig. 154  Diplocarpon mespili (asexual morph, FH 01142401). a, b 
Herbarium specimen. c, d Appearance of yellowish brown to brown 
conidiomata (arrows) on the host. e–g Vertical section of con-

idiomata. h–l Conidiophores, conidiogenous cells and developing 
conidia. m–p, r–u Macroconidia. q Microconidia. Conidia. Scale 
bars c–d = 200 µm, e–g = 100 µm, h–p, r–u = 10 µm, q = 5 µm
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Fig. 155  Diplosporonema 
delastrei (redrawn from Sutton 
1980) a Conidiophores, conid-
iogenous cells and developing 
conidia. b Conidia

apical cell 7–15(–18) × (6.5–)7–9 ( ̄x = 11 × 8; n = 30), glo-
bose with obtuse apex; lateral cells 3.5–7.5 × 3–5(–5.5) 
( ̄x = 5.3 × 4 µm; n = 30), mostly 2, sometimes 1–3, globose 
to ellipsoidal, smaller than the apical and basal cells, formed 
from the upper part of the basal cell; apical and each lat-
eral cell bearing a single, tubular, unbranched, attenuated, 
flexuous appendage, 2–4 ( ̄x = 53) µm long. Microconidial 
synanamorph occasionally developing in the same or sepa-
rate conidiomata. Microconidiogenous cells 6–10 × 2–3 
hyaline, annelidic, cylindrical to lageniform, broader at 
base, discrete or integrated, indetermined, smooth-walled. 
Microconidia (3–)4–6 × 1–1.5(–2) ( ̄x = 3.5 × 1.3 µm; n = 30), 
hyaline, narrowly ellipsoidal, truncated at base, obtuse at 
apex, unicellular, smooth-walled.

Material examined: Canada, Ontario, Byron nr. London, 
on leaf of Amelanchier canadensis (Rosaceae), 16 August 
1910, J. Dearness (FH 01142401, Kabát & Bubák - Fungi 
Imperfecti Ex s. #826).

Diplosporonema Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1 126(4–5): 335 (1917)

Facesoffungi number: FoF 07319, Fig. 155
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
brown, acervular, solitary, immersed to erumpent, globose to 
subglobose, unilocular, glabrous. Ostiole absent, dehiscence 
by irregular splits of apical wall. Conidiomatal wall com-
posed of thin-walled, pale brown to hyaline cells of textura 
angularis. Conidiophores arising from inner cells of basal 
stroma, hyaline, cylindrical to subcylindrical, branched at 
the base and above, septate, smooth-walled. Conidiogenous 
cells hyaline, holoblastic, sympodial, subcylindrical, inte-
grated or discrete, indeterminate, smooth-walled, with 1–2 

conidia formed sympodially from broad, flat, unthickened, 
scarcely protuberant scars. Conidia hyaline, clavate, with an 
obtuse apex and a truncate base, 1–2-septate, smooth-walled 
(adapted from Sutton 1980).

Type species: Diplosporonema delastrei (Lacroix) Höhn. 
ex Petr., Sydowia 1(1–3): 74 (1947)

Notes: Diplosporonema delastrei is associated with host 
plants, such as Agrostemma githago, Silene spp., Melan-
drium sp. and Caryophyllaceae (Sutton 1980). The genus is 
monotypic, and there is no molecular data available.

Distribution: Austria, Canada, Czech Republic, Latvia, 
USA (Sutton 1980).

Diplozythiella Died., in Sydow, Sydow & Butler, Ann 
Mycol. 14(3/4): 215 (1916)

Facesoffungi number: FoF 07320, Fig. 156
Ascomycota, genera incertae sedis
Parasitic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata very 
pale brown, pycnidial, solitary to gregarious, immersed, glo-
bose to irregular, unilocular, glabrous. Ostiole indistinct. 
Conidiomatal wall composed of thick-walled, pale brown to 
hyaline cells of textura angularis. Conidiophores lining all 
around the cavity of conidiomata, reduced to conidiogenous 
cells. Conidiogenous cells hyaline, enteroblastic, phialidic, 
cylindrical to lageniform, discrete, determinate, with min-
ute apical collarette and prominent channel, with periclinal 
thickening around the channel. Conidia hyaline, fusiform, 
narrowed and obtuse at the apex, truncate at the base, 1-sep-
tate, smooth-walled (Sutton 1980).

Type species: Diplozythiella bambusina Died., in Sydow, 
Sydow & Butler, Ann Mycol. 14(3/4): 215 (1916)

Notes: The genus remains monotypic, and there is no 
molecular data available. Diplozythiella bambusina is a 
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Fig. 156  Diplozythiella bam-
busina (redrawn from Sutton 
1980) a Conidia. b Conidiog-
enous cells and developing 
conidia

pathogen and associated with lesions on leaves of Bambusa 
(Poaceae) (Sutton 1980). Diplozythiella shares similar form 
of conidia with Microperella. The differences between these 
two genera were shown under Microperella.

Distribution: India (Sutton 1980).

Discogloeum Petr., Ann Mycol. 21(3/4): 285 (1923)
Facesoffungi number: FoF 07321, Fig. 157
Ascomycota, genera incertae sedis
Saprobic or parasitic on the host plant (Morgan-Jones 

1971). Sexual morph: undetermined. Asexual morph: 
Conidiomata pale brown, acervular, solitary to gregarious or 
confluent, immersed to erumpent, circular, unilocular, gla-
brous. Ostiole absent, dehiscence by irregular splits of apical 
host tissue. Conidiomatal wall composed of thick-walled, 
pale brown to hyaline cells of textura angularis. Conidi-
ophores formed from the inner cells of basal stroma, hyaline, 
cylindrical, branched and septate only at the base, smooth-
walled. Conidiogenous cells hyaline, enteroblastic, phial-
idic, cylindrical, integrated or discrete, determinate, smooth-
walled. Conidia hyaline, cylindrical to obovoid, obtuse at the 
apex, truncated at the base, unicellular or faintly 1–3-septate, 
smooth-walled (Morgan-Jones 1977; Sutton 1980).

Type species: Discogloeum veronicarum (Ces.) Petr., 
Ann Mycol. 21(3/4): 285 (1923)

Notes: Discogloeum was revised by Arx (1957a, 1970) 
and Sutton (1980), and four species were accepted namely, 
D. comari (Allesch.) Arx, D. concentricum (Heald & F.A. 
Wolf) Morgan-Jones, D. veronicae (Lib.) Petr. and D. veron-
icarum (Ces.) Petr. Discogloeum veronicarum is associated 
with leaf lesions on Veronica tournefortii (Plantaginaceae), 
while the ecology of other species is unclear (Sutton 1980). 
No sexual morph has been linked to Discogloeum species, 
and nomolecular data is available. To clarify the taxonomy 

of Discogloeum, many species will have to be recollected, 
and epitypified.

Distribution: Germany (Sutton 1980).

Discosporium Höhn., Z. Gärungsphysiol. 5: 196 (1915)
 = Chondroplea Kleb., Phytopath. Z. 6: 291 (1933)

Facesoffungi number: FoF 07322, Fig. 158
Ascomycota, genera incertae sedis
Saprobic or parasitic on the host plant in terrestrial 

habitat. Sexual morph: undetermined. Asexual morph: 
Conidiomata dark brown to black, stromatic, scattered to 
gregarious, immersed, discoid, orbicular to irregular in 
outline, unilocular or plurilocular, convoluted, glabrous. 
Ostiole absent, dehiscence by irregular breakdown of upper 
tissues. Conidiomatal wall composed of thick-walled cells 
of textura angularis to textura intricata. Conidiophores 
arising from inner layer cells of locular wall, pale brown 
to brown, cylindrical to subcylindrical, simple or branched, 
septate, thick- and rough-walled for most of their length. 
Conidiogenous cells hyaline or occasionally subhyaline at 
the base, enteroblastic, annellidic, subcylindrical, integrated 
or discrete, indeterminate, smooth-walled, with several per-
current proliferations. Conidia hyaline, subglobose to obo-
void or napiform, with a slightly truncate base, unicellular, 
smooth-walled, eguttulate (Nag Raj and DiCosmo 1978; 
Sutton 1980).

Type species: Discosporium hyalinum (Ellis) Höhn., Z. 
Gärungsphysiol. 5: 196 (1915)

Notes: Klebahn (1933) introduced Chondroplea Kleb., 
with C. populea (Sacc. & Briard) Kleb. as type species. 
Petrak (1957b) noted that C. populea is taxonomically iden-
tical to the generic type of Discosporium, and he reduced 
Chondroplea as a synonym of Discosporium, following 
priority. Sutton (1980) revised Discosporium and accepted 
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Fig. 157  Discogloeum veronicarum (redrawn from Sutton 1980) a 
Conidia. b Conidiogenous cells and developing conidia. c Vertical 
section of conidioma

three taxa namely, D. eugeniae (Allesch.) B. Sutton, D. hya-
linum (=  D. populeum (Sacc.) B. Sutton) and D. tremuloides 
(Ellis & Everh.) B. Sutton. Three species were added, D. 
acaciae (Sutton & Davison 1983), D. eucalypti (Sutton & 
Davison 1983) and D. minutum (Marincowitz et al. 2008). 
The sexual morph of Discosporium has been assigned to 
Cenangium Fr. in Leotiomycetes (Hanlin 1997), Crypto-
diaporthe Petr. (now Plagiostoma Fuckel) (Sutton 1980; 
Mejía et al. 2011) and Diplacella Syd. in Sordariomycetes 
(Maharachchikumbura et al. 2015, 2016). However, none of 
these connections have been successfully demonstrated in 
culture. There is no molecular data available for the genus 

and therefore we retain Discosporium as the legitimate 
name. Future studies with fresh collections and cultures of 
Discosporium species are needed.

Distribution: Australia, Austria, Canada, Germany, Hun-
gary, Kenya, Romania, South Africa, UK, USA, (Sutton 
1980; Sutton and Davison 1983; Marincowitz et al. 2008).

Dothiorina Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 120: 464 (1911)

Facesoffungi number: FoF 07323, Fig. 159
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
greenish to brownish and fleshy when moist, becoming 
black and carbonaceous when dried, stromatic, pycnidial, 
sessile, scattered to gregarious or confluent, immersed to 
superficial or erumpent through bark, subspherical to mori-
form, plurilocular, with numerous irregularly oval or pyri-
form pycnidial locules at different levels, glabrous, ostio-
late. Ostiole single to each locule, circular, centrally located. 
Conidiomatal wall composed of thin-walled, gelatinous 
anastomosing, dark brown to black cells of textura oblita in 
the exterior, becoming somewhat parallel, greenish to light 
brown cells in the inner locular wall. Conidiophores arising 
from the innermost layer cells of the locular wall, hyaline to 
subhyaline, subcylindrical to irregular, repeatedly branched, 
septate, with granular ornamentation towards the base. 

Fig. 158  Discosporium 
hyalinum (redrawn from Nag 
Raj and DiCosmo 1978) a 
Vertical section of conidioma. 
b Conidia. c Conidiophores, 
conidiogenous cells and conidia
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Fig. 159  Dothiorina tulas-
nei (redrawn from 1977a) a 
Conidia. b Conidiophores, con-
idiogenous cells and developing 
conidia. c Vertical section of 
conidiomata

Conidiogenous cells hyaline, enteroblastic, phialidic, with 
long, cylindrical necks and cylindrical to slightly ampul-
liform venter, integrated, determinate, tapered at the apices, 
smooth-walled. Conidia hyaline, in chains, cylindrical to 
allantoid, produced by ring wall building within phialides, 
forming basipetal chains of up to five conidia into the necks, 
unicellular, smooth-walled, guttulate (Sutton 1980; Nag Raj 
1977a, b; Sánchez and Bianchinotti 2007).

Type species: Dothiorina tulasnei (Sacc.) Höhn., Sber. 
Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 120: 464 
(1911)

Notes: von Höhnel (1911) introduced Dothiorina to 
accommodate a single species D. tulasnei, a fungus col-
lected on fallen branches of Nothofagus pumilio (Nothof-
agaceae) from Argentina. Dothiorina is characterized by 
glabrous, plurilocular conidiomata with numerous irregu-
larly pycnidial locules at different vertical levels and unusual 
conidiogenesis (ontogeny enteroblastic by ring wall build-
ing within phialides, forming basipetal chains of up to five 
conidia into the cylindrical necks) (Sánchez and Bianchinotti 
2007). Two additional species have been added to the genus 
namely, D. discoidea (von Höhnel 1925) and D. subcarnea 
(Riedl 1977). Sánchez andBianchinotti (2007) revised the 
genus and excluded D. discoidea, because of its distinct 

morphology of conidiomata and conidiogenous cells (setose, 
cupuliform conidiomata, phialides with periclinal thickening 
and solitary conidia). Dothiorina subcarnea was regarded as 
a doubtful taxon as the type material was lost. Thus, only the 
generic type is accepted in Dothiorina. The sexual morph 
of Dothiorina tulasnei was generally considered as Chloro-
ciboria aeruginascens (Nyl.) Kanouse ex C.S. Ramamurthi 
et al. (Berthet 1964; Dixon 1975; Hanlin 1997; Nag Raj 
1977a, b; Sutton 1980; Gamundí et al. 2004). According to 
this connection, Johnston et al. (2014) preserved Chloroci-
boria as generic name over the older name Dothiorina, as 
Chlorociboria is a well-known name. However, the connec-
tion between Chlorociboria and Dothiorina was only based 
on the proximity of apothecia and conidiomata on natural 
substratum and it has never been successfully demonstrated 
in culture (Sánchez and Bianchinotti 2007). Thus, we keep 
Dothiorina as a legitimate name, as does Kirk et al. (2013), 
until molecular data becomes available.

Distribution: Argentina, Austria, USA (Sanchez et al. 
2007).

Drepanopeziza (Kleb.) Jaap, Verh. bot. Ver. Prov. Brandenb. 
56: 79 (1914)
 = Gloeosporidiella Petr., Hedwigia 62: 318 (1921)
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Fig. 160  Drepanopeziza ribis (redrawn from Morgan-Jones et al. 1972c) a Macroconidia. b microconidia. c Vertical section of conidioma. d 
Conidiophores, conidiogenous cells and developing conidia

Facesoffungi number: FoF 07351, Fig. 160
Leotiomycetes, Leotiomycetidae, Medeolariales, 

Dermateaceae
Saprobic or pathogenic on the host plant in terrestrial 

habitat. Sexual morph: see Rimpau (1961), Spiers and 
Hopcroft (1998). Asexual morph: Conidiomata brown to 
black, acervular, solitary, gregarious or confluent, semi-
immersed to superficial, unilocular. Ostiole absent, dehisc-
ing by irregular rupture of overlapping host tissue. Conidi-
omatal wall composed of thick-walled, brown to dark brown 
cells of textura angularis in basal layers. Conidiophores 
formed from the upper layer cells of the basal wall, hyaline, 
cylindrical or irregular, branched, septate, smooth-walled. 
Conidiogenous cells hyaline, enteroblastic, monophialidic, 
ampulliform to subcylindrical, integrated or discrete, deter-
minate, smooth-walled. Conidia hyaline, fusiform or falcate, 
unicellular, smooth-walled (Morgan-Jones et al. 1972c; Sut-
ton 1980).

Type species: Drepanopeziza ribis (Rehm ex Kleb.) 
Höhn., Ann Mycol. 15(5): 332 (1917)
 = Gloeosporidiella ribis (Lib.) Petr., Hedwigia 62: 318 
(1921)

Notes: Morgan-Jones et al. (1972c) and Sutton (1980) 
re-described and illustrated the genus. It is characterized by 

acervular, conidiomata, phialidic conidiogenous cells and 
hyaline, fusiform or falcate, aseptate conidia. The sexual 
morph of Gloeosporidiella was correlated with Drepano-
peziza by von Arx (1957a, b), and this connection was con-
firmed by Rimpau (1961). According to “one fungi = one 
name” principle, Rossman et  al. (2016a) conserved the 
generic name Gloeosporidiella for the holomorph, as it has 
priority and is well-defined. Species of Drepanopeziza (=  
Gloeosporidiella) are associated with leaf lesions on Ribes 
(Grossulariaceae) (1957a, b; Sutton 1980).

Distribution: Italy, France, Germany, Netherlands, Portu-
gal, Sweden, UK, USA, (Sutton 1980; Spiers and Hopcroft 
1998).

Dwayalomella Brisson, Piroz. & Pauzé, Can. J. Bot. 53(23): 
2867 (1975)

Facesoffungi number: FoF 07352
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
dark brown to black, stromatic, acervular or sporodochial, 
rounded to oval, containing numerous minute conidiomata 
in concentric zonations, mostly gregarious, sometimes soli-
tary, multilocular, setose. Conidiomatal wall composed of 



510 Fungal Diversity (2020) 100:279–801

1 3

thick-walled, pale brown cells of textura intricata to textura 
angularis at base, becoming thick-walled, brown cells of 
textura angularis to textura porrecta toward upper zone. 
Conidiomatal setae dark brown below, becoming brown 
above, marginal, subulate, erect, unbranched, 1-septate only 
at the base, smooth-walled, Conidiophores hyaline, cylin-
drical to subcylindrical, branched, septate, arising from 
the upper layer of cells of the basal stroma. Conidiogenous 
cells phialidic, hyaline, cylindrical to subcylindrical, straight 
or slightly curved, discrete or integrated, indeterminate, 
smooth-walled. Conidia hyaline, cylindrical, rounded at both 
ends, but with a protuberant base, 1-septate in the median 
part, sometimes unicellular, smooth-walled and occasionally 
slightly constricted at the septum, guttulate, bearing append-
ages at both ends; apical appendages 1–3, tubular. divergent, 
filiform, flexuous, arising from the apical or subapical zone 
of conidia, basal appendage, tubular, unbranched, filiform, 
flexuous.

Type species: Dwayalomella vaccinii Brisson, Piroz. & 
Pauzé, Can. J. Bot. 53(23): 2867 (1975)

Notes: Dwayalomella has hyaline, cylindrical conidia 
bearing two or three subpolar appendages at each end, and 
superficially resembles those of Infundibulomyces cupulatus 
Plaingam et al. (type species of Infundibulomyces) (Clark 
and Lott 1989; Nag Raj 1993; Plaingam et al. 2003). How-
ever, they can be distinguished by form of conidiogenous 
cells and conidiomata. Dwayalomella species possess enter-
oblastic, phialidic conidiogenous cells and acervular con-
idiomata which appear to be sporodochial in culture, with 
conidiomatal setae, while Infundibulomyces has holoblastic 
conidiogenous cells and cupulate conidiomata lacking setae. 
Two species are accepted in Dwayalomella, viz. Dwayalo-
mella setulosa Carrisand D. vaccinia, but no molecular 
sequence is available.

Distribution: Canada.

Dwayalomella vaccinii Brisson, Piroz. & Pauzé, Can. J. Bot. 
53(23): 2867 (1975)

Facesoffungi number: FoF 07353, Fig. 161
Isolated in culture from stems of Vaccinium angustifo-

lium (Ericaceae). Sexual morph: undetermined. Asexual 
morph: Conidiomata 200–300 µm diam., 100–250 µm 
high, dark brown to black, seemingly sporodochial, report-
edly acervular, rounded to oval, containing numerous 
minute conidiomata in concentric zonations, mostly gre-
garious, sometimes solitary, multilocular, setose. Conidi-
omatal wall 40–100 μm wide, composed of thick-walled, 
pale brown cells of textura intricata to textura angularis at 
base, becoming thick-walled, brown cells of textura angu-
laris to textura porrecta toward upper zone. Conidiomatal 
setae 80–150 × 2–5 μm wide, dark brown below, becoming 
brown above, marginal, subulate, erect, unbranched, 1-sep-
tate only at the base, smooth-walled. Conidiophores hyaline, 

cylindrical to subcylindrical, branched, septate, arising from 
the upper layer of cells of the basal stroma. Conidiogenous 
cells 10–20 × 1.5–3 µm, hyaline, enteroblastic, phialidic, 
cylindrical to subcylindrical, straight or slightly curved, dis-
crete or integrated, indeterminate, smooth-walled. Conidia 
7–12 × 1–3 µm ( ̄x = 9 × 2 µm; n = 30), hyaline, cylindrical, 
rounded at both ends, but with a protuberant base, 1-septate 
in the median part, sometimes unicellular, smooth-walled 
and occasionally slightly constricted at the septum, guttulate, 
bearing appendages at both ends; apical appendages 6–11 
( ̄x = 9) µm long, 1–3, tubular. divergent, filiform, flexuous, 
arising from the apical or subapical zone of conidia; basal 
appendages 4–7 ( ̄x = 5.6) µm long, 2–3, tubular, unbranched, 
filiform, flexuous.

Material examined: Canada, Quebec, Chicoutimi Co., 
St-Leon-de-Labrecque (48°41′, 71°31′), isolated in culture 
from stems of Vaccinium angustifolium (Ericaceae), 21 
May 1971, J. D. Brisson & R. Brousseau (DAOM 147569, 
holotype).

Ebollia Minter & Caine, Trans. Br. Mycol. Soc. 74(2): 436 
(1980)

Facesoffungi number: FoF 07354
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
orange-yellow or yellowish white, stromatic, pycnidial, ini-
tially immersed, ultimately erumpent, ellipsoid to elongate 
in outline, cylindrical to broadly conical in section view, 
unilocular to plurilocular, glabrous, thick-walled, lacking 
an ostiole but dehiscing by an irregular break in the api-
cal wall, and then opening wide and appearing acervuloid. 
Conidiomatal wall composed of thick-walled, hyaline cells 
of textura intricata to textura angularis. Conidiophores aris-
ing in the cavity of the conidioma, hyaline, branched and 
broader at base, septate, smooth-walled, invested in mucus. 
Conidiogenous cells hyaline, enteroblastic, cylindrical to 
subcylindrical, discrete or integrated, indeterminate, with 
or without percurrent proliferation. Conidia hyaline, filiform 
to elongated obclavate or vermiform, attenuated towards 
the apex, truncated at base, variously curved, multiseptate, 
slightly constricted at the septa, smooth-walled, guttulate, 
apical cell attenuated into a tubular appendage (Nag Raj and 
DiCosmo 1982; Nag Raj 1993).

Type species: Ebollia valdiviensis (Speg.) Minter & 
Caine, Trans. Br. Mycol. Soc. 74(2): 436 (1980)

Notes: Ebollia was introduced by Minter and Caine 
(1980) for a species, Trichocrea valdiviensis Speg. segre-
gated from Trichocrea Marchal. The genus is characterized 
by orange-yellow, embedded to erumpent pycnidia, mono-
blastic, integrated, cylindrical conidiogenous cells and hya-
line, elongated obclavate, multiseptate conidia (Minter and 
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Fig. 161  Dwayalomella vaccinii (DAOM 147569, holotype) a–c 
Herbarium specimen. d–f Appearance of dark brown to black con-
idiomata on culture and stems of Vaccinium angustifolium. g–h Ver-
tical section of conidiomata. i–k, n–o Conidiophores, conidiogenous 

cells and developing conidia. l Section of peridium. m, p Setae. q–u 
Conidia (u is in 10% KOH and India ink). Scale bars d–h = 200 µm, 
i–k, n–o = 10 µm, l–m, p = 20 µm, q–u = 5 µm
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Caine 1980). Nag Raj (1993) added a second species, E. 
vermispora Nag Raj to the genus, which differs from the 
type species by its apical appendage. Ebollia has never been 
studied with molecular sequence, thus new collections of 
these two species are needed to confirm its placement in a 
natural classification.

Distribution: India, USA.

Key to species of Ebollia
1.  Conidia up to 70 µm long, apical cells attenuated into a 

tubular appendage..................................... E. vermispora
1.  Conidia less than 70 µm long, lacking apical appendage 

 ................................................................. E. valdiviensis

Ebollia vermispora Nag Raj, Coelomycetous Anamorphs 
with Appendage-bearing Conidia: 342 (1993)

Facesoffungi number: FoF 07355, Fig. 162
Saprobic on dead bamboo twigs kept in moist chamber 

for 7 days. Sexual morph: undetermined. Asexual morph: 
Conidiomata 100–350 diam., 100–250 µm wide, appearing 
as yellowish white blisters, stromatic, pycnidial, solitary 
to gregarious or confluent, immersed in origin, becom-
ing partly erumpent late, ellipsoid to elongate in outline, 
cylindrical to broadly conical or irregular in section view, 
unilocular or multilocular, locule often irregularly divided 
and convoluted, glabrous, thick-walled, lacking an ostiole 
but dehiscing by an irregular break in the apical wall. Con-
idiomatal wall 10–30 µm wide, composed of thick-walled, 
hyaline cells of textura intricata in outer layers, gradually 
merging with thin-walled, hyaline cells of textura angula-
ris in innermost layers. Conidiophores arising in the cavity 
of the conidiomata, hyaline, branched and broader at base, 
septate, smooth-walled, invested in mucus. Conidiogenous 
cells 4–10 × 1–2 µm, hyaline, enteroblastic, subcylindri-
cal, straight or slightly curved, sometimes narrowed at 
middle part, discrete or integrated, indeterminate, percur-
rently proliferating several times. Conidia 67–112 × 2–3 µm 
( ̄x = 91 × 2.3 µm; n = 30), hyaline, vermiform, with an obtuse 
base, variously curved, attenuated towards the acuminate 
apex, 7–12-septate, slightly constricted at the septa, smooth-
walled, guttulate, with apical cell attenuated into a tubular 
appendage; conidia extruded in a gloeoid mass or in long 
cirrhi.

Material examined: India, Tamilnadu, Coonoor, Nilgiri 
Hills, on dead bamboo twigs kept in moist chamber for 7 
days, 28 September 1980, T.R. Nag Raj (DAOM 215251, 
holotype).

Eleutheromyces Fuckel, Jb. nassau. Ver. Naturk. 23-24: 183 
(1870) [1869-70]

Facesoffungi number: FoF 07356
Leotiomycetes ,  Leotiomycetidae ,  Phacidiales , 

Helicogoniaceae

Fungicolous on agarics. Sexual morph: undetermined. 
Asexual morph: Conidiomata yellowish brown, salmon or 
black, pycnidial, solitary to gregarious, deeply immersed or 
immersed to semi-immersed, oval or globose to subglobose, 
unilocular, glabrous, gelatinous, thick- and smooth-walled, 
papillate, ostiolate. Ostiole circular, single, centrally located. 
Conidiomatal wall composed of textura angularis with 
thick-walled cells, dark brown to paler towards the conidial 
hymenium. Conidiophores arising all around the cavity of 
the conidiomata, hyaline, often branched and broader at 
base, septate, smooth-walled, invested in mucus. Conidiog-
enous cells hyaline, enteroblastic, phialidic, subcylindrical 
to lageniform, integrated with the conidiogenous loci imme-
diately below the septa, smooth-walled. Conidia hyaline, 
ellipsoidal or lenticular or cylindrical, unicellular, bearing 
tubular, attenuated appendages at each end, appendages 
delimited from the conidium body by septa; basal append-
age developing before the conidium body.

Type species: Eleutheromyces subulatus (Tode) Fuckel, 
Jb. nassau. Ver. Naturk. 23-24: 183 (1870) [1869-70]

Notes: Fuckel (1870) proposed Eleutheromyces based on 
E. subulatus, a fungus reported from North America and 
Europe on decayed fleshy fungi (Sutton 1980; Sigler 1990; 
Tsuneda et al. 1997). Seeler (1943) described conidiogen-
esis in E. subulatus as phialidic. He also redescribed the 
genus Eleutheromycella (type species E. mycophila Höhn.) 
and differentiated it from Eleutheromyces by its darker, 
shorter pycnidia and longer, more slender conidia. This 
generic concept was endorsed by Sutton (1980). However, 
Nag Raj (1993) did not agree and regarded these two as 
congeneric, since both share similar form of conidiomata, 
conidiogenous cells and conidia. The difference noted by 
Seeler (1943) is therefore used only at the species level. 
Sigler (1990) reported a Hyphozyma synasexual morph for 
E. subulatus. Subsequently, Tsuneda et al. (1997) found that 
this morph causes black spot disease on Lentinula edodes 
(Berk.) Pegler. Crous et al. (2014a) epitypified E. subulatus 
with the strain CBS 113.86 (incertae sedis, Helotiales), and 
two cultures listed in CBS collection as E. subulatus (CBS 
113.86 and CBS 458.88) were found to be phylogenetically 
and morphologically distinct. Crous et al. (2015d) added an 
additional species, E. pseudosubulatus Crous & A. Giraldo 
found on Lactarius scrobiculatus (Scop.) Fr., based on its 
narrower conidia with longer appendages. We re-examined 
the type species of E. mycophila and found that it shares 
similar morphology of conidiomata, conidiogenous cells 
and conidia with E. pseudosubulatus, except the condio-
mata are dark brown to black in E. mycophila and salmon in 
E. pseudosubulatus. Moreover, conidia of E. pseudosubu-
latus (5–6 × 1.5–2 µm) fall into the range of E. mycophila 
(4–13 × 1–3.5 µm). Therefore, E. pseudosubulatus is reduced 
to synonymy under E. mycophila, and the colour differences 
noted here may reflect intraspecific variation. Additional 
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Fig. 162  Ebollia vermispora (DAOM 215251, holotype) a, b Her-
barium package and specimen. c, d Appearance of yellowish white 
conidiomata on the host. e–g Vertical section of conidiomata. h Con-

idiomatal wall. i–l Conidiophores, conidiogenous cells and develop-
ing conidia. m–p Conidia. Scale bars e–g = 100  µm, h–j = 10  µm, 
k–p = 5 µm
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collections need to be studied to verify this hypothesis. Thus, 
two species are accepted in the genus, viz. E. mycophila and 
E. subulatus.

Distribution: Austria, Canada, Germany, France, Latvia, 
Sweden, UK (Nag Raj 1993; Crous et al. 2014a, 2015d, this 
study).

Eleutheromyces mycophilus (Höhn.) Nag Raj, Coelomy-
cetous Anamorphs with Appendage-bearing Conidia: 345 
(1993)
 = Eleutheromycella mycophila Höhn., Sber. Akad. Wiss. 
Wien, Math.-naturw. Kl., Abt. 1 117: 1023 (1908)
 = Eleutheromyces pseudosubulatus Crous & A. Giraldo, in 
Crous, et al., Sydowia 67: 102 (2015)

Facesoffungi number: FoF 07357, Fig. 163
Fungicolous on rotting basidiomata of Trametes versi-

color and Lactarius scrobiculatus (Russulaceae). Sexual 
morph: undetermined. Asexual morph: Conidiomata 
250–500  µm diam., 200–400  µm high, dark brown to 
black, pycnidial, solitary to gregarious, deeply immersed 
or immersed to semi-immersed, oval or globose to subglo-
bose, unilocular, glabrous, gelatinous, thick- and smooth-
walled, papillate, ostiolate. Ostiole circular, single, centrally 
located. Conidiomatal wall 19–66 µm wide, composed of 
textura angularis with cells thick-walled, dark brown to 
paler towards the conidial hymenium. Conidiophores aris-
ing all around the cavity of the conidiomata, hyaline, often 
branched and broader at base, variously curved, septate, 
smooth-walled. Conidiogenous cells 6–10 × 2–4 µm, hya-
line, enteroblastic, phialidic, subcylindrical to lageniform, 
with apical periclinal thickening at the collarette zone, 
integrated, indeterminate, smooth-walled. Conidia body 
4–13 × 1–3.5 µm ( ̄x = 6.5 × 2 µm; n = 50), hyaline, ellipsoi-
dal or lenticular or cylindrical, unicellular, bearing tubular, 
attenuated appendages at each end, apical appendage 7–18 
( ̄x = 13) µm long, basal appendage 2–5 ( ̄x = 3) µm long.

Material examined: Austria, Wiener-Wald, Gcorgen-
berg, Purkersdorf, on rotting bsidiomata of Trametes versi-
color (L.) Lloyd, 2 August 1907, v. Hohnel (FH 00290437, 
holotype).

Ellula Nag Raj, Can. J. Bot. 58(18): 2013 (1980)
Faces of fungi number: FoF 07358, Fig. 164
Basidiomycota, genera incertae sedis
Saprobic on dead culms of Guadua sp. (Poaceae). Sexual 

morph: undetermined. Asexual morph: Conidiomata pearl 
white when moist but dirty yellow when dry, stromatic, pyc-
nidial, linearly disposed, subepidermal in origin, erumpent, 
gelatinous, pulvinate or cornuted, globose to subglobose in 
section view, unilocular or multilocular, glabrous, ostio-
late. Ostiole centrally located, with an initially narrow, but 

ultimately wider pore, lined by densely packed, columnar 
bundles of hyphae with clamp connections. Conidiomatal 
wall composed of thick-walled, hyaline, septate hyphae of 
textura intricata in the exterior, gradually merging with 
hyaline hyphae of textura epidermoidea toward hyme-
nium. Conidiophores arising from inner layer cells of con-
idiomata, hyaline, cylindrical or irregular, unbranched or 
rarely branched, septate, smooth-walled, with clamp connec-
tions. Conidiogenous cells hyaline, holoblastic, cylindrical, 
integrated or discrete, determinate, smooth-walled, arising 
from near clamp connections along the length of the conidi-
ophores. Conidia hyaline, 2-septate, with a larger ellipsoidal 
to subcylindrical central cell, and a shorter, terete cell on 
either end of the central cell, with an attenuated, unbranched, 
apical appendage, smooth-walled, guttulate (Nag Raj 1980, 
1993).

Type species: Ellula guaduae (Viégas) Nag Raj, Can. J. 
Bot. 58(18): 2014 (1980)

Notes: Ellula is a monotypic genus and there is no molec-
ular data available. The genus is characterized by pycnidia 
with a central pore, cylindrical conidiophores bearing clamp 
connections, and ellipsoidal to subcylindrical conidia with 
an unbranched, attenuated, flexuous appendage. Ellula is 
similar to Cenangiomyces, Fibulocoela and Pycnovellomy-
ces in having cylindrical conidiophores bearing clamp con-
nections. The differences among these genera are discussed 
under Fibulocoela. Fresh collections are needed to clarify 
the taxonomy of Ellula.

Distribution: Brazil (Nag Raj 1980, 1993).

Elongaticonidia W.J. Li, E. Camporesi & K.D. Hyde, gen. 
nov.

Lecanoromycetes, Ostropomycetidae, Ostropales, genera 
incertae sedis

Index Fungorum number: IF557147, Facesoffungi num-
ber: FoF 07359

Etymology: Referring to the conidial shape is elongated.
Saprobic on dead spines of Rosa canina. Sexual morph: 

undetermined. Asexual morph: Conidiomata black, pyc-
nidial, solitary to gregarious, subepidermal, immersed, 
globose to subglobose, ostiolate. Ostiole short, centrally 
located. Conidiomatal wall composed of thick-walled, dark 
brown to brown cells of textura angularis. Conidiophores 
reduced to conidiogenous cells. Conidiogenous cells form-
ing from inner layers of conidiomata, pale brown to hyaline, 
forming from inner wall layers of conidiomata, pale brown 
to hyaline, holothallic, ampulliform to cylindrical, discrete, 
determinate, smooth-walled, consisting of basal thicker-
walled cells which become flared at the inception of conid-
iogenesis. Conidia hyaline, arthric, formed by disarticulation 
of the conidial chain, produced in simple unbranched chains 
with the youngest conidium at the base, elongated, 1-septate, 
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Fig. 163  Eleutheromyces mycophilus (FH 00290437, holotype). a, 
b Herbarium specimen. c–e Appearance of dark brown conidiomata 
on the host. f Ostiole. g–h Vertical section of conidiomata. i Section 

of peridium. j–m Conidiophores, conidiogenous cells and develop-
ing conidia. n–q Conidia. Scale bars c–e, g–h = 100 µm, f = 50 µm, 
i = 20 µm, j, n–o, q = 10 µm, k–m, p = 5 µm

deeply constricted at septum, bearing unbranced, cellular, 
flexuous, appendages.

Type species: Elongaticonidia rosae W.J. Li, E Campo-
resi & K.D. Hyde, sp. nov.

Notes: Phylogenetic study based on LSU sequence data 
shows Elongaticonidia close to Mulderomyces (Fig. 7), 
but it formed a seprate branch in Ostropales (Lecanoro-
mycetes). Morpholgically, Elongaticonidia is distinct from 
Mulderomyces in form of conidia and conidiogenous cells. 
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Fig. 164  Ellula guaduae 
(redrawn from Nag Raj 1993) a 
Vertical section of conidioma. 
b Conidia with appendages. 
c Conidiophores with clamp 
connections at basal septa and 
conidia

Elongaticonidia has holothallic conidiogenous cells and 
elongated 1-septate, deeply constricted at septum conidia 
bearing 4–8, unbranded, flexuous appendages. Muldero-
myces has proliferating sympodial, subcylindrical conid-
iogenous cells and cylindrical, 2–6-septate, prominently 
constricted at septa, with mature conidia breaking into 
phragmospores (Crous et al. 2016b).

Distribution: Italy.

Elongaticonidia rosae W.J. Li, E Camporesi & K.D. Hyde, 
sp. nov.

Index Fungorum number: IF557148, Facesoffunginum-
ber: FoF 07360, Fig. 165

Etymology: Referring to the host genus from which it was 
collected, Rosa

Saprobic on dead spines of Rosa canina. Sexual morph: 
undetermined. Asexual morph: Conidiomata 100–300 µm 
diam., 100–250 µm high, black, pycnidial, solitary to gre-
garious, subepidermal, immersed, globose to subglobose, 
ostiolate. Ostiole short, centrally located. Conidiomatal wall 
20–40 µm wide, composed of thick-walled, dark brown to 

brown cells of textura angularis. Conidiophores reduced 
to conidiogenous cells. Conidiogenous cells forming from 
inner wall layers of conidiomata, pale brown to hyaline, 
holothallic, ampulliform to cylindrical, discrete, determi-
nate, smooth-walled, consisting of basal thicker-walled 
cells which become flared at the inception of conidiogene-
sis. Conidia 12.9–17 × 2.2–5.5 µm ( ̄x = 14.7 × 4 µm; n = 30), 
hyaline, arthric, formed by disarticulation of the conidial 
chain, produced in simple unbranched chains with the 
youngest conidium at the base, elongated, 1-septate, deeply 
constricted at septum, rounded at both ends, bearing 4–8, 
mostly 7, unbranced, cellular, flexuous, appendages distrib-
uted uniformly all over.

Material examined: Italy, Province of Forlì-Cesena, 
Santa Sofia, Campigna, on dead aerial spines of Rosa canina 
(Rosaceae), 2 October 2014, Erio Camporesi, IT2146 
(MFLU 19-2869, holotype).

Notes: Germinating conidia stop to growing, thus the 
sequence of Elongaticonidia rosae was obtained via direct 
sequence from fruiting bodies.
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Fig. 165  Elongaticonidia rosae (MFLU 19-2869, holotype) a Her-
barium specimen. b–d Appearance of black conidiomata on the host. 
e Vertical section of conidiomata. f–g Sections of peridium. h–j 

Conidiogenous cells and developing conidia. k–p Conidia. q Germi-
nating conidium. Scale bars b–d = 200  µm, e = 100  µm, f–g, i–j, o, 
q = 10 µm, h, k–n, p = 5 µm
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Fig. 166  Eriospora leucostoma 
(redrawn from Sutton 1980) a 
Conidia. b, c Conidiophores, 
conidiogenous cells and devel-
oping conidia

Eriospora Berk. & Broome, Ann. Mag. nat. Hist., Ser. 2 5: 
455 (1850)

Facesoffungi number: FoF 07361, Fig. 166
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown to black, pycnidial, solitary, subepidermal, immersed, 
globose, unilocular, occasionally convoluted, glabrous, osti-
olate. Ostiole single, circular, papillate, centrally located. 
Conidiomatal wall composed of hyaline cells of loose 
textura intricata in the base, appearing thicker-walled, pale 
to dark brown cells in the lateral and upper part. Conidi-
ophores repeatedly branched to form an apparently reticu-
late layer lining the whole pycnidial wall, hyaline, irregular, 
septate, smooth-walled. Conidiogenous cells hyaline, holo-
blastic, polyblastic, sympodial, subcylindrical or irregular, 
integrated, indeterminate, smooth-walled, with several small 
conidiogenous loci towards the apices. Conidia hyaline, fil-
iform, straight or curved, up to 8-septate, smooth-walled, 
euguttulate (Sutton 1980).

Type species: Eriospora leucostoma Berk. & Broome, 
Ann. Mag. nat. Hist., Ser. 2 5: 455 (1850)

Notes: Eriospora was re-described by Petch (1943) and 
Sutton (1980). More than 20 epithets are listed in Index Fun-
gorum (2019), but most of them have not been restudied. 
Wijayawardene et al. (2017b) accepted only the type spe-
cies in the genus. Further studies with fresh collections and 
molecular data are needed to redefine this genus.

Distribution: UK (Sutton 1980).

Eriosporella Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 125(1–2): 109 (1916)

Facesoffungi number: FoF 07362
Ascomycota, genera incertae sedis
Saprobic on leaves of Calamus sp. (Arecaceae). Sexual 

morph: see (Nag Raj 1993). Asexual morph: Conidiomata 
straw-coloured, acervular, amphigenous but predominantly 
epiphyllous, solitary to gregarious, rounded to oval or square 
to irregular in outline, unilocular, thick-walled, glabrous. 
Conidiomatal wall composed of thin-walled, hyaline cells 
of textura angularis mixed with host cells. Conidiophores 
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arising all around the cavity of the conidiomata, hyaline, 
septate, branched or unbranched, smooth-walled, invested in 
a thin layer of mucus. Conidiogenous cells hyaline, narrowly 
conical, ampulliform or lageniform, discrete or integrated, 
smooth-walled (Nag Raj 1993). Conidia hyaline, tetrara-
diate, main axis cylindrical to obconical, with a truncate 
base bearing minute marginal frills, aseptate or 1-septate, 
smooth-walled; 3-armed, with arms inserted at the apex 
of the main axis and separated from it by septa, divergent, 
broader at base and attenuated towards the apex, flexuous, 
unequal, septate, guttulate, smooth-walled; central arm 
5–7-septate other arms 2–4-septate.

Type species: Eriosporella calami (Niessl) Höhn., Sber. 
Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 125(1–2): 109 
(1916)

Notes: Eriosporella is characterized by acervular, 
immersed conidiomata and hyaline, tetraradiate conidia 
composed of a basal main axis bearing single appendage 
and three apical, flexuous, unequal, septate arms. Although 
Sutton (1980) and Van der Aa and Van Oorschot (1985) 
regarded the conidiogenous cells as phialides, Nag Raj and 
DiCosmo 1981a) and Nag Raj (1993) described them as 
annellides with up to three annellations. We re-examined 
the type specimen but it is in poor condition and we could 
not confirm if it is phiallidic or annellidic.

Dai et al. (2014) described a second species E. bambusi-
cola D.Q. Dai, et al. on the basis of its tetraradiate conidia. 
However, they did not pay much attention to other charac-
ters of the conidiomata and conidiogenous cells. This spe-
cies is, in fact, a hyphomycetes with sporodochial fruiting 
bodies distinct from the acervular, immersed conidiomata 
in Eriosporella. In addition, E. bambusicola has sympo-
dial, monoblastic, rarely polyblastic conidiogenous cells. 
Eriosporella bambusicola matches Tricornispora bam-
busae Bonar (type species of Tricornispora) (Van der AA 
and Van Oorschot 1985). The conidia of E. bambusicola 
are 4.5–8.5 × 2.5–5 µm (main axis) and 42.5–60 × 3–5 µm 
(arms), which is similar to T. bambusae 9–12 × 4–4.5 (main 
axis) and (15–) 40–75 × 3–4.5 µm (arms). Therefore, Erio-
sporella bambusicola is regarded as a synonym of Tricornis-
pora bambusae. Eriosporella therefore remains monotypic.

Distribution: Austria, India, Japan (Nag raj 1993, this 
study).

Eriosporella calami (Niessl) Höhn., Sber. Akad. Wiss. 
Wien, Math.-naturw. Kl., Abt. 1 125(1–2): 109 (1916)

Facesoffungi number: FoF 07363, Fig. 167
Saprobic on leaves of Calamus sp. (Arecaceae). Sexual 

morph: see (Nag Raj 1993). Asexual morph: Conidiomata 
550–700 µm diam., 70–200 µm high, straw-coloured, acer-
vular, amphigenous but predominantly epiphyllous, soli-
tary to gregarious, rounded to oval or square to irregular 

in outline, unilocular, thick-walled, glabrous. Conidiomatal 
wall 10–30 μm wide, composed of thin-walled, hyaline cells 
of textura angularis mixed with host cells. Conidiophores 
arising all around the cavity of the conidiomata, hyaline, 
septate, branched or unbranched, smooth-walled, invested 
in a thin layer of mucus. Conidiogenous cells hyaline, nar-
rowly conical, ampulliform or lageniform, discrete or inte-
grated, smooth-walled. Conidia hyaline, tetraradiate; main 
axis 6–10 × 1.5–3 µm ( ̄x = 8.5 × 2 µm; n = 30), cylindrical 
to obconical, with a truncate base bearing minute marginal 
frills, aseptate or 1-septate, smooth-walled, most often drawn 
out into a narrow, tubular appendage up to 3 μm long; arms 
three, 32–79 × 1–2.4 µm ( ̄x = 55 × 1.8 µm; n = 30), inserted 
at the apex of the main axis and separated from it by septa, 
divergent, broader at base and attenuated towards the apex, 
flexuous, unequal, septate, guttulate, smooth-walled; central 
arm 5–7-septate and the other arms 2–4-septate.

Material examined: India, Calcutta, on leaves of Calamus 
sp. (Arecaceae), S. Kurz (DAOM 745784, lectoisotype).

Erythrogloeum Petr., Sydowia 7(5–6): 378 (1953)
Facesoffungi number: FoF 07364, Fig. 168
Sordariomycetes, Sordariomycetidae, Diaporthales, 

Erythrogloeaceae
Parasitic on the host plant. Sexual morph: undetermined. 

Asexual morph: Conidiomata brown, stromatic, acervular, 
solitary, subepidermal, immersed to erumpent, subglobose, 
unilocular, glabrous. Ostiole absent, rupturing by means of 
irregular splits. Conidiomatal wall composed of thin-walled, 
pale brown cells of textura angularis in the base, appearing 
dark brown to black at the side. Conidiophores formed from 
the inner cells of conidiomata, reduced to conidiogenous 
cells. Conidiogenous cells hyaline, enteroblastic, phialidic, 
lageniform to cylindrical, discrete, determinate, smooth-
walled, with periclinal thickenings at channel wall. Conidia 
hyaline, ellipsoid to ovoid, rounded at the apex, narrow and 
truncated at the base, unicellular, smooth-walled, guttulate 
or aguttulate (Sutton 1980; Crous et al. 2012a).

Type species: Erythrogloeum hymenaeae Gonz. Frag. & 
Cif. ex Petr., Sydowia 7(5–6): 379 (1953)

Notes: Two species were accepted in Erythrogloeum, 
namely E. hymenaeae (generic type) and E. pini-acicola 
H.C. Evans (Sutton 1980; Evans 1984), of which E. hyme-
naeae is a well-known pathogen of Hymenaea spp. in South 
America (Petrak 1953; Ferreira et al. 1992). The phyloge-
netic position of Erythrogloeum is rather obscure although 
Crous et al. (2012a) designated an epitype for E. hymenaeae, 
and placed Erythrogloeum in Diaporthales based on ITS and 
LSU sequence data. The sexual morph of Erythrogloeum is 
undetermined.

Distribution: Brazil, Costa Rica, Dominican Republic, 
Nicaragua (Sutton 1980; Crous et al. 2012a).
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Fig. 167  Eriosporella calami (DAOM 745784, lectoisotype) a, b 
Herbarium specimen. c–e Appearance of straw-coloured conidiomata 
on host. f Vertical section of conidioma. g–i Section of peridium. 

j–m Conidia (j–l on PDA). Scale bars c = 1000  µm, d–e = 200  µm, 
f–g = 100 µm, h = 50 µm, i–m = 20 µm

Eutiarosporella Crous, Phytotaxa 202(2): 85 (2015)
Facesoffungi number: FoF 07365
Dothideomycetes, Incertae sedis, Botryosphaeriales, 

Botryosphaeriaceae

Saprobic or parasitic on the host plant in terrestrial 
habitat, such as Celtis africana (Cannabaceae), Dactylis 
glomerata (Poaceae), Triticum aestivum (Poaceae), and 
Vachellia karroo (Fabaceae) (Dissanayake et al. 2016). 
Sexual morph: see Li et  al. (2016). Asexual morph: 
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Fig. 168  Erythrogloeum 
hymenaeae (redrawn from 
Sutton 1980) a Conidiogenous 
cells and developing conidia. b 
Conidia

Conidiomata pale brown to brown, stromatic, pycnidial, 
mostly epiphyllous, solitary to gregarious or often confluent, 
initially immersed, then becoming partly erumpent, globose 
to subglobose, unilocular or multilocular, glabrous, ostio-
late. Ostiole single, funneled to flabellate, centrally located. 
Conidiomatal wall composed of pale brown to brown, thick-
walled cells of textura angularis in the outer layers, and 
hyaline, thin-walled cells of textura prismatica in the inner 
layers. Conidiophores arising all around the cavity of the 
conidiomata, hyaline, branched, septate, invested in thin, 
non-persistent mucus. Conidiogenous cells enteroblastic, 
hyaline, subcylindrical to obclavate, discrete or integrated, 
smooth. Conidia hyaline, navicular with an obtuse apex and 
a narrow truncate base, aseptate, slightly curved, aguttulate, 
smooth-walled, bearing hyaline, branched, filiform, flexuous 
appendage at both ends.

Type species: Eutiarosporella tritici (B. Sutton & Mara-
sas) Crous, Phytotaxa 202(2): 85 (2015)

Notes: Sutton and Marasas (1976) described Tiarosporella 
tritici based on its large conidia and pulvinate conidiomata. 
Crous et al. (2015b) showed that T. africana, T. tritici, and T. 
ubis-rosarum clustered apart from Tiarosporela sensu stricto 
and formed a well-supported clade in Botryosphaeriaceae. 
In accordance with its distinct phylogeny, they introduced a 
new genus Eutiasporella to accommodate these three spe-
cies. Li et al. (2016) added E. dactylidis with sexual morph 
in Eutiarosporella. We re-examined the holotype of E. tritici 
and found that the conidia also bear a basal appendage which 
is evanesced at maturity. We provide additional morphologi-
cal details of conidia and conidiomatal structure, which were 
not available previously (Sutton 1980; Nag Raj 1993; Crous 
et al. 2015b). Seven species, i. e. T. africana, E. dactylidis, 
E. darliae, T. tritici, E. tritici-australis, T. ubis-rosarum, and 
E. pseudodarliae, are accepted in Eutiarosporella (Crous 
et al. 2015b; Thynne et al. 2015; Dissanayake et al. 2016).

Distribution: Australia, Italy, South Africa (Crous et al. 
2015b; Thynne et al. 2015; Li et al. 2016).

Eutiarosporella tritici (B. Sutton & Marasas) Crous, Phyto-
taxa 202(2): 85 (2015)
≡ Tiarosporella tritici B. Sutton & Marasas, Trans. Br. 
Mycol. Soc. 67(1): 74 (1976)

Facesoffungi number: FoF 07366, Fig. 169
Sexual morph: undetermined. Asexual morph: Conidi-

omata 200–900 µm diam., 170–850 µm high, brown to dark 
brown or black, pycnidial, single or up to 5 aggregated in 
large, pulvinate, botryose, superficial or partly immersed at 
basal stroma, subglobose, cylindrical to subcylindrical, or 
irregular in shape, slightly swollen at the base or level of 
the locule, narrow towards the apex, unilocular, covered by 
hyphae, with cylindrical, straight or slightly curved neck, 
ostiolate. Ostiole 130–350 × 70–140 µm, single, cylindri-
cal to subcylindrical, centrally located. Hyphae hyaline to 
pale brown, septate, cylindrical, simple, straight or flexu-
ous, smooth or verruculose, arising from upper layers of 
conidiomata. Conidiomatal wall 50–80 µm wide, composed 
of dark brown to pale brown, thick-walled cells of textura 
angularis in the outer layers, and hyaline, thick-walled cells 
of textura prismatica in the inner layers. Conidiophores 
formed lining the innermost layers of conidiomata, reduced 
to conidiogenous cells or distinct, when present, hyaline, 
dolliform, unbranched, septate, smooth-walled. Conidiog-
enous cells 10–20 × 3–5 µm, hyaline, enteroblastic, phia-
lidic, subcylindrical, occasionally broad at base, straight 
or slightly curved, thick- and smooth-walled. Conidia 
24–35 × 6.5–15 µm ( ̄x = 30 × 11 µm; n = 30) (excluding the 
sheath), hyaline, fusiform, broad at middle part, unicellu-
lar, mostly straight, thick-walled, surrounded by a 1–3 µm 
wide sheath except both ends, bearing hyaline, flame-like, or 
circular sector-like mucoid appendage only at apex or both 
ends (10–35 × 8–22 µm).

Material examined: South Africa, Orange Free State, 
Heilbron, on Triticum aestivum (Poaceae), 18 January 1973, 
W.F.O. Marasas (PREM 44966, holotype).

Fibulocoela Nag Raj, Can. J. Bot. 56(13): 1491 (1978)
Facesoffungi number: FoF 07367
Basidiomycota, Agaricomycetes, genenra incertae sedis
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Fig. 169  Eutiarosporella tritici (PREM 44966, holotype) a, b Her-
barium specimen. c, d Appearance of brown conidiomata on the 
host. e, f Vertical section of conidiomata (e in 10% KOH, f in lactic 
acid). g upper locule. h Section of peridium. i Mycelium on the sur-

face of conidioma. j–n Conidiogenous cells and developing conidia. 
o–t Conidia. Scale bars c = 1000  µm, d = 500  µm, e–f = 200  µm, 
g = 100 µm, h–i = 50 µm, j–t = 10 µm

Foliicolous. Sexual morph: undetermined. Asexual 
morph: Conidiomata stromatic, pycnidial, solitary to gre-
garious or confluent, subepidermal, deeply immersed in 

origin, later yellowish brown conidial mass visible in sur-
face view, globose to subglobose in section view, multiloc-
ular, gelatinous, glabrous, thick-walled, ostiolate. Ostiole 
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single, oval to cylindrical, centrally located. Conidiomatal 
wall composed of an outer, hyaline, loose, clamp-bearing 
hyphae, and an inner densely packed textura intricata to 
textura epidermoidea. Conidiophores arising from the 
innermost wall layers of conidiomata, hyaline, branched or 
unbranched, septate with a clamp connection at each septum, 
smooth-walled, invested in a thin, non-persistent layer of 
mucus. Conidiogenous cells hyaline, cylindrical to subcy-
lindrical, terminal, but also lateral when arising from the 
clamp connections along the length of the conidiophores, 
smooth-walled. Conidia hyaline, cylindrical to subcylindri-
cal, with rounded apex and slightly truncate base, straight or 
slightly curved, aseptate, smooth-walled, bearing a single, 
unbranched, attenuated, tubular, flexuousapical appendage; 
conidia extruded from conidiomata in long cirrhi.

Type species: Fibulocoela indica Nag Raj, Can. J. Bot. 
56(13): 1491 (1978)

Notes: The genus Fibulocoela was proposed by Nag Raj 
(1978) with F. indica as type species. The genus is charac-
terized by pycnidial conidiomata, branched conidiophores 
with a clamp connection at each septum and cylindrical to 
subcylindrical conidia bearing a single apical appendage. 
Clamp connections in the coelomycetous asexual morph 
indicate its basidiomycetous affinity. Based on this struc-
ture, Nag Raj (1993) designated four coelomycetous genera 
Cenangiomyces Dyko & B. Sutton, Ellula Nag Raj, Fibulo-
coela and Pycnovellomyces R.F. Castañeda as Basidiomy-
cota, No teleomorph has been linked to these genera and 
no sequence data are available. Fibulocoela can be easily 
distinguished from the other basidiomycetous genera by its 
conidiomata and conidia. Cenangiomyces has pulvinate to 
cornute conidiomata with a shallow-cupulate head bearing 
the conidial hymenium, and cylindrical conidia with tubu-
lar appendage at each end (Dyko and Sutton 1980). Ellula 
has subcylindrical or ellipsoid conidia with pairs of closely 
spaced eusepta and apical and basal appendages (Nag Raj 
1980). Pycnovellomyces has unique conidiomatal features 
(pycnidial, sessile, more or less globose, with irregularly 
branched fascicles of intertwined asperate hyphae) (Nag Raj 
et al. 1989). Fibulocoela is monotypic. To fix the genera 
concept of Fibulocoela, fresh collections of F. indica will 
have to be epitypified.

Distribution: Cuba.

Fibulocoela indica Nag Raj, Can. J. Bot. 56(13): 1491 
(1978)

Facesoffungi number: FoF 07368, Fig. 170
Foliicolous. Sexual morph: undetermined. Asexual 

morph: Conidiomata 120–300 diam., 100–240 µm high, 
stromatic, pycnidial, solitary to gregarious or confluent, 
subepidermal, deeply immersed in origin, later yellowish 
white conidial mass visible in surface view, globose to sub-
globose in section view, multilocular, gelatinous, glabrous, 

thick-walled, ostiolate. Ostiole single, oval to cylindrical, 
centrally located. Conidiomatal wall 10–15 µm wide, com-
posed of an outer, hyaline, loose network of clamp-bear-
ing hyphae, and an inner densely packed textura intricata 
to textura epidermoidea. Conidiophores arising from the 
innermost wall layers of conidiomata, hyaline, cylindrical 
to subcylindrical, sometimes broader at top, forming oval 
to rounded structure (Fig. 170i, j), branched or unbranched, 
septate with a clamp connection at each septum, smooth-
walled, invested in a thin, non-persistent layer of mucus. 
Conidiogenous cells holoblastic, sympodial, hyaline, cylin-
drical to subcylindrical, terminal, later becoming lateral 
when arising from the clamp connections along the length of 
the conidiophores, smooth-walled. Conidia 13–19 × 1–3 µm 
( ̄x = 16 × 2 µm; n = 30), hyaline, cylindrical to subcylindri-
cal, with rounded apex and slightly truncate base, straight or 
slightly curved, aseptate, smooth-walled, bearing a single, 
unbranched, attenuated, tubular, flexuous apical appendage 
(9–17 µm long); conidia extruded from conidiomata in long 
cirrhi.

Material examined: Cuba, Cienaga de Zapata, on decay-
ing leaves of Bucida palustris Borhidi & O.Muñiz (Com-
bretaceae), 29 April 1988, R. F. Castafieda C 88/166 (ex 
INIFAT #1038) (DAOM 215274).

Fuckelia Bonord., Abh. naturforsch. Ges. Halle 8: 135 
(1864)

Facesoffungi number: FoF 07401, Fig. 171
Ascomycota, genera incertae sedis
Habit on the host plant, Ribes sp., R. rubrum (Grossu-

lariaceae). Sexual morph: putative sexual morph Godronia 
ribis (Groves 1965). Asexual morph: Conidiomata grey to 
grey brown, sometimes almost concolorous, eustromatic, 
pycnidial, with or without a basal, central foot, separate or 
caespitose, peridermal to subperidermal, superficial, pulvi-
nate or verruciform to discoid, multilocular, convoluted, 
glabrous, locules developing in the upper part, ovoid to 
irregular, unequal in size. Ostiole absent, rupturing surface 
by means of irregular splits of upper walls of locules. Con-
idiomatal wall composed of thick-walled, hyaline to yellow-
ish or brownish, interwoven hyphae of textura epidermoidea 
at the basal part, becoming thick-walled, dark brown cells of 
textura angularis towards upper part in the exterior, gradu-
ally merging with thin-walled, pale brown cells of textura 
angularis or intricata in the interlocular wall. Conidiophores 
formed from the inner cells of locular wall, hyaline, cylin-
drical or irregular, branched irregularly above and below, 
septate, smooth-walled. Conidiogenous cells hyaline, entero-
blastic, phialidic, lageniform to cylindrical, integrated, less 
often discrete, determinate, smooth-walled, with apical or 
lateral apertures on small branches immediately below septa, 
periclinal thickenings at channel wall. Conidia hyaline, ellip-
soid, rounded at the apex, narrow and truncate at the base, 
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Fig. 170  Fibulocoela indica (DAOM 215274) a, b Herbarium pack-
age and specimen. c Appearance of yellowish white conidial mass on 
the host. d, e Vertical section of conidiomata. f Conidiomatal wall. g–

j Conidiophores, conidiogenous cells and developing conidia (arrows 
indicate clamp connections). k–n Conidia. Scale bars c = 200  µm, 
d–e = 100 µm, f = 10 µm, g = 50 µm, h–n = 5 µm

1-septate, smooth-walled, guttulate (adapted from Groves 
1965; Sutton 1980).

Type species: Fuckelia ribis (Fr.) Bonord., Abh. natur-
forsch. Ges. Halle 8: 135 (1864)

Notes: The type species Fuckelia ribis has been gener-
ally considered as asexual morph of Godronia ribis (Fr.) 
Seaver (Cash 1934; Seaver 1945; Groves 1965). Accord-
ingly, Johnston et al. (2014) recommended the use of God-
ronia over Fuckelia for the holomorph. Chondropodiella 
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Fig. 171  Fuckelia ribis 
(redrawn from Sutton 1980) a 
Conidia. b Conidiophores and 
conidiogenous cells. c Vertical 
section of conidioma

and Topospora were also treated as taxonomically congruent 
with Godronia by Johnston et al. (2014). However, there is 
considerable difference in conidiomata, conidiogenous cells 
and the conidia among these three genera. Chondropodiella 
has cylindrical-subulate, unilocular, beaked conidiomata, 
holothallic conidiogenous cells and arthric, cylindrical to 
ellipsoid, aseptate conidia. Topospora has globose to oval 
or obpyriform, unilocular conidiomata, phialidic conidiog-
enous cells and cylindrical to fusiform, 3-septate conidia. 
Fuckelia has multilocular, convoluted conidomata with or 
without basal central foot, phialidic conidiogenous cells and 
ellipsoid, 1-septate conidia. The connection between F. ribis 
and Godronia ribis relies on constant association of both 
morphs but has not been confirmed by culture studies or 
other evidence. Therefore, Fuckelia should be treated as a 
legitimate name as suggested by Kirk (2013), until molecu-
lar evidence is available.

Distribution: Austria, UK (Sutton 1980).

Furcaspora Bonar, Mycologia 57(3): 391 (1965)
Facesoffungi number: FoF 07402, Fig. 172
Leotiomycetes, Leotiomycetidae, order incertae sedis
Saprobic or parasitic on the host plant in terrestrial habi-

tat, such as Abies concolor (Pinaceae), Eucalyptus globulus 
(Myrtaceae), Pinus monophylla (Pinaceae). Sexual morph: 
undetermined. Asexual morph: Conidiomata pale brown, 

stromatic, pycnidial, immersed to innate erumpent, globose 
to subglobose, unilocular, glabrous. Ostiole absent, ruptur-
ing surface by means of irregular splits of upper walls, and 
ultimately becoming wide open. Conidiomatal wall com-
posed of thick-walled, pale brown cells of textura angularis 
in the exterior, gradually merging with paler coloured cells 
towards hymenium. Conidiophores formed from the inner 
layer cells of conidiomatal wall, hyaline, cylindrical or irreg-
ular, branched, septate, smooth-walled. Conidiogenous cells 
hyaline, holoblastic, sympodial, subcylindrical, integrated or 
discrete, determinate, smooth-walled, producing 1–3 conidia 
sympodially or synchronously from different loci at the api-
ces. Conidia hyaline, triradiate, aseptate, smooth-walled; 
main axis cylindrical, with fusiform arms; each arm with a 
terminal extracellular filiform, tubular appendage.

Type species: Furcaspora pinicola Bonar, Mycologia 
57(3): 391 (1965)

Notes: Furcaspora shares hyaline, triradiate conidia with 
Suttoniella, but it can be distinguished from the latter by 
the form of conidiomata and conidiogenous cells. The dif-
ferences between these two genera are discussed under Sut-
toniella. Nag Raj 1993) revised Furcaspora and accepted 
a single species in the genus. Crous et al. (2007) included 
molecular data for Furcaspora and introduced a new spe-
cies, F. eucalypti Crous & Verkley. Furcaspora was placed 
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Fig. 172  Furcaspora pinicola 
(redrawn from Nag Raj 1974) a 
Conidia. b Conidiophores, con-
idiogenous cells and developing 
conidia. c Vertical section of 
conidioma

in Leotiomycetes, order incertae sedis. Fresh collection of F. 
pinicola are needed to place Furcaspora in a natural group.

Distribution: Australia, USA (Nag Raj 1993; Crous et al. 
2007).

Gampsonema Nag Raj, Can. J. Bot. 53(16): 1621 (1975)
Facesoffungi number: FoF 07403, Fig. 173
Ascomycota, genera incertae sedis
Saprobic on dead bark of Eucalyptus eximia and dead 

leaves of E. grandis, E. paniculata, E. robusta, E. saligna 
and Eucalyptus sp. (Myrtaceae) (Nag Raj 1993). Sexual 
morph: undetermined. Asexual morph: Conidiomata 
brown to dark brown, pycnidial, scattered, immersed to 
innate erumpent, globose, unilocular, glabrous, ostiolate. 
Ostiole single, circular, papillate, centrally located. Con-
idiomatal wall composed of thick-walled, dark brown cells 
of textura angularis in the exterior, becoming thin-walled, 
brown to pale brown cells of textura prismatica in the inner 
part. Conidiophores formed from the inner wall layer of 
conidiomata, hyaline, cylindrical or irregular, branched, 
septate, smooth-walled. Conidiogenous cells hyaline, holo-
blastic, sympodial, ampulliform or cylindrical, integrated 
or discrete, determinate, smooth-walled. Conidia hyaline, 
naviculate or narrow-fusiform, rounded at the apex and 
blunt at the base, slightly curved, 2-septate, smooth-walled; 
with 2 apical appendages; appendages filiform, unbranched, 
reflexed, more or less lateral, delimited from conidia by 
septa (adapted from Nag Raj 1993).

Type species: Gampsonema exile (Tassi) Nag Raj, Can. 
J. Bot. 53(16): 1623 (1975)

Notes: Gampsonema is monotypic and no molecular data 
is available. This genus can be confused with Hyalotiella, 
as they have pycnidial conidiomata, holoblastic, sympodial 
conidiogenous cells and septate conidia with apical append-
ages. Gampsonema has hyaline, naviculate or narrow-
fusiform, 2-septate, conidia bearing 2 unbranched, apical 
appendages, whereas Hyalotiella has pale brown except for 
the hyaline apical cell, 3–4-septate, unequal cells conidia 
bearing branches 2–4, mostly 3, divergent, apical append-
ages (Nag Raj 1993; Li et al. 2015b). This genus need to be 
revised based on fresh collections and molecular data.

Distribution: Australia, Brazil, India, USA (Sutton 1980; 
Nag Raj 1993).

Geastrumia Bat., in Batista, Farr & Bezerra, Saccardoa 1: 
71 (1960)

Facesoffungi number: FoF 07406, Fig. 174
Dothideomycetes, Dothideomycetidae, Capnodiales, 

Mycosphaerellaceae
Saprobic or parasitic on the host plant. Mycelium super-

ficial, composed of brown to pale brown, branched, septate 
hyphae (Pirozynski 1971; Sutton 1980). Sexual morph: 
undetermined. Asexual morph: Conidiomata dark brown 
to black, pycnidial, discrete or irregularly scattered, superfi-
cial, sessile, at first closed and globose, later opening widely 
and become cupulate, unilocular, glabrous. Ostiole absent, 
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Fig. 173  Gampsonema exile 
(redrawn from Nag Raj 1993) a 
Vertical section of conidioma. b 
Conidia. c Conidiophores, con-
idiogenous cells and developing 
conidia. d Conidiomatal wall 
with tissue details and conidi-
ophores

dehiscence by irregular splits of the apical wall. Conidi-
omatal wall composed of thin-walled, pale brown cells of 
textura angularis in the basal part, becoming one cell thick, 
dark brown cells of textura globulosa at the lateral and upper 
part. Conidiophores formed from the repent hyphae at the 
base and at the point of their transformation into the cover-
ing wall, hyaline, branched and septate at the base, tapered 
towards the apex, smooth-walled. Conidiogenous cells 
hyaline, holoblastic, narrowly ampulliform to cylindrical, 
integrated or discrete, determinate, smooth-walled. Conidia 
hyaline, staurosporous, composite, consisting of 6–14 arms, 
fusiform, straight or slightly curved, up to 15-eptate invested 
in mucus, and remaining attached to a common branched, 
long-pedicellate basal cell even after liberation (Nag Raj and 
DiCosmo 1978).

Type species: Geastrumia polystigmatis Bat. & M.L. 
Farr, in Batista, Farr & Bezerra, Saccardoa 1: 71 (1960)

Notes: Geastrumia polystigmatis was collected from liv-
ing leaves of Andira jamaicensis (Fabaceae) in the Domini-
can Republic (Pirozynski 1971). The genus is characterized 
by pycnidial, superficial conidiomata, holoblastic conid-
iogenous cells and staurosporous conidia with 4–16 arms, 
fusiform arms. Santos (2011) described two unnamed taxa 

Geastrumia sp. 1 and Geastrumia sp. 2 from leaves of Sala-
cia crassifolia (Celastraceae) in Brazil. Geastrumia sp. 2 
differs from G. polystigmatis and Geastrumia sp. 1 by its 
larger conidiomata and brown conidia. Geastrumia sp. 1 has 
shorter conidial arms than the other taxa. Ismail et al. (2016) 
included molecular data for G. polystigmatis and showed 
that is related to Mycosphaerellaceae. Fresh collections of 
the unnamed taxa are needed to confirm generic placement.

Distribution: Brazil, Dominican Republic, Thailand 
(Pirozynski 1971; Santos 2011).

Giulia Tassi, Bulletin Labor. Orto Bot. de R. Univ. Siena 
6: 92 (1904)

Facesoffungi number: FoF 07404
Agaricomycetes, Incertae sedis, Corticiales, Corticiaceae
Saprobic on dead stems of Lepidium graminifolium 

(Brassicaceae). Sexual morph: undetermined. Asexual 
morph: Conidiomata dark brown to black, pycnidial, soli-
tary to gregarious, subepidermal in origin, deeply immersed, 
ellipsoid, with a globose to subglobose venter and a lateral, 
elongated, curved neck, unilocular, glabrous, thick-walled, 
ostiolate. Ostiole single, subcylindrical, laterally located. 
Conidiomatal wall composed of thick-walled, dark brown to 



528 Fungal Diversity (2020) 100:279–801

1 3

Fig. 174  Geastrumia polystig-
matis (redrawn from Pirozynski 
1971, Nag Raj and DiCosmo 
1978) a Slide view of conidi-
omata. b Conidiogenous cells 
and conidia

hyaline cells of textura angularis to textura primatica. Con-
idiophores reduced to conidiogenous cells. Conidiogenous 
cells hyaline, phialidic, ampulliform to conical, smooth-
walled. Conidia hyaline, cylindrical, rounded at apex, blunt 
and truncate at base, straight or slightly curved, aseptate, 
smooth-walled, bearing 3–7 flexuous, unbranched, tubular, 
apical appendages.

Type species: Giulia tenuis (Sacc.) Tassi ex Sacc. & D. 
Sacc., Syll. fung. 18: 435 (1906)

Notes: Tassi (1904) proposed a new genus Nematospora 
Tassi for a segregated species from Leptostroma Sacc. (as 
N. tenuis). Nematospora Tassi is a homonym of Nematos-
pora Peglion (Peglion 1901). Thus, a new name Giulia Tassi 
(1904) was proposed but, Tassi did not explicitly transfer 
N. tenuis into this genus, an omission that was corrected by 
Saccardo and Saccardo (1906). Pirozynski and Shoemaker 
(1971) re-described the type species of Giulia and trans-
ferred the genus from Leptostromataceae to Phomaceae. 
Rungjindamai et al. (2008) included a sequence of G. tenuis, 
which was isolated from the sheath of Bambusa arundina-
cea Retz. (Poaceae) from Thailand, in a molecular analysis 

and showed it clustered with the Corticiaceae (Corticiales, 
Basidiomycota). The genus is monotypic.

Distribution: Italy, Thailand (Rungjindamai et al. 2008, 
this study).

Giulia tenuis (Sacc.) Tassi ex Sacc. & D. Sacc., Syll. fung. 
18: 435 (1906)

Facesoffungi number: FoF 07405, Fig. 175
Saprobic on dead stemsof Lepidium graminifolium. Sex-

ual morph: undetermined. Asexual morph: Conidiomata 
150–250 diam., 150–200 µm high, dark brown to black, 
pycnidial, solitary to gregarious, subepidermal in origin, 
deeply immersed, ellipsoid, with a globose to subglobose 
venter and a lateral, elongated, curved neck, unilocular, gla-
brous, thick-walled, ostiolate. Ostiole 100–140 × 30–70 µm, 
single, subcylindrical, laterally located. Conidiomatal wall 
20–40 µm wide, composed of thick-walled, dark brown to 
pale brown cells of textura angularis in the outer layers, 
and thick-walled, hyaline cells of textura primatica in the 
inner layers. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells hyaline, phialidic, ampulliform to coni-
cal, smooth-walled. Conidia 11–24 × 4–8 µm ( ̄x = 18 × 5 µm; 
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Fig. 175  Giulia tenuis (DAOM 130457, ex type slides, h redrawn 
from Morgan-Jones 1974) a–c Herbarium package and slides. d–e 
Vertical section of conidiomata. f Conidiomatal wall. g–h Conidi-

ophores, conidiogenous cells and developing conidia. i–m Conidia. 
Scale bars d–e = 100 µm, f = 10 µm, h–m = 10 µm
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Fig. 176  Gloeosporidina 
moravica (redrawn from 
Morgan-Jones et al. 1972e) a 
Vertical section of conidioma. b 
Conidia. c Conidiophores, con-
idiogenous cells and developing 
conidia

n = 30), hyaline, cylindrical, rounded at apex, blunt and trun-
cate at base, straight or slightly curved, aseptate, smooth-
walled, bearing 3–7 flexuous, unbranched, tubular, apical 
appendage (10–20 µm long).

Material examined: Italy, Padua, on dead stems of Lepid-
ium graminifolium (Brassicaceae), September 1879, P.A. 
Saccardo (DAOM 130457, ex-type slides).

Gloeosporidina Petr., Ann Mycol. 19(3–4): 214 (1921)
Facesoffungi number: FoF 04286, Fig. 176
Sordariomycetes, Diaporthomycetidae, Diaporthales, 

Gnomoniaceae
Saprobic or parasitic on host plant in terrestrial habitats, 

such as Cercocarpus betuloides (Rosaceae), Cryptomeria 
japonica (Cupressaceae), Lasiopetalum macrophyllum 
(Malvaceae), Sargassum natans (Sargassaceae), Quercus 
robur (Fagaceae). Sexual morph: see Senanayake et al. 
(2018). Asexual morph: Conidiomata brown to black, 
acervular, solitary to gregarious, subepidermal to epider-
mal, immersed, subglobose in section view, unilocular, gla-
brous. Ostiole absent, dehiscence irregular rupture of the 
upper overlapping host tissue. Conidiomatal wall composed 
of hyaline to subhyaline cells of textura angularis in the 

basal part. Conidiophores arising from the innermost layer 
cells of the basal stroma, hyaline to pale brown, cylindrical 
to subcylindrical, sparsely branched, septate, smooth-walled. 
Conidiogenous cells hyaline to pale brown, enteroblastic, 
monophialidic, cylindrical, integrated or discrete, determi-
nate, smooth-walled. Conidia hyaline, subglobose to ellip-
tical or pyriform, obtuse at the apex, narrow and truncate 
at the base, unicellular, smooth-walled, guttulate (Sutton 
1980).

Type species: Gloeosporidina moravica Petr., Ann 
Mycol. 19(3–4): 214 (1921)

Notes: Gloeosporidina was re-described and re-illustrated 
by Sutton and Pollack (1973), Sutton (1980), Morgan-Jones 
et al. (1972e) and Senanayake et al. (2018). Gloeosporidina 
shares a similar morphology of conidiomata and conidia with 
the asexual morph of Elsinoe Racib. (=  Sphaceloma), but 
can be distinguished by conidiogenous cells. Gloeosporidina 
has monophialidic, cylindrical, determinate conidiogenous 
cells, whereas Elsinoe has polyphialidic, ampulliform to 
doliiform, indeterminate conidiogenous cells with 1–3 loci. 
Sutton (1980) accepted four taxa namely G. canthiicola B. 
Sutton, G. cecidii (Kohlm.) B. Sutton, G. cercocarpi (Ellis & 
Everh.) B. Sutton & Pollack and G. moravica. Subsequently, 
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three species were added, G. lasiopetali B. Sutton (1991), 
G. cryptomeriae Kubono (1993), and G. platani Butin & 
Kehr (1998). Gloeosporidina platani was shown to be part 
of the life cycle of Apiognomonia veneta by Butin and Kher 
(1998), and was reduced to a synonym of it. Six taxa are 
listed in Index Fungorum (2019). Gloeosporidina has been 
described as a spermatial state of Diaporthaceae by von 
Arx (1970), and connected to Stromatinia (Boud.) Boud. by 
Kubono and Hosoya (1994). However, these connections 
have never been successfully demonstrated. Senanayake 
et al. (2018) placed Gloeosporidina in Gnomoniaceae and 
provided a description and illustration of the sexual morph 
of G. moravica. There is no molecular data available for 
Gloeosporidina. Fresh collections and cultures are needed 
to place Gloeosporidina in a natural group.

Distribution: Australia, Czech Republic, Japan, Zambia 
(Sutton 1980; Kubono 1994; Senanayake et al. 2018).

Godronia Moug. & Lév., in Mougeot, Consid. Vég. Vosges: 
355 (1846)
 = Topospora Fr., Fl. Scan.: 347 (1836)

Facesoffungi number: FoF 07407
Leotiomycetes ,  Leotiomycet idae ,  Helot iales , 

Godroniaceae
Saprobic or parasitic on the host plant in terrestrial habi-

tats (Cash 1934; Strømeng and Stensvand 2011). Sexual 
morph: see Groves (1965). Asexual morph: Conidiomata 
dark brown to black, pycnidial, solitary to gregarious or con-
fluent, at first immersed, eventually erumpent and appearing 
superficial, globose to oval or obpyriform, unilocular, gla-
brous, ostiolate. Ostiole single, circular, papillate, centrally 
located. Conidiomatal wall composed of thick-walled, dark 
brown to hyaline cells of textura oblita to textura angularis. 
Conidiophores arising from the inner layers of the conidi-
omata wall, hyaline, cylindrical, branched at the base and 
above, septate, smooth-walled. Conidiogenous cells hyaline, 
enteroblastic, phialidic, subcylindrical to lageniform orir-
regular, integrated or discrete, determinate, smooth-walled. 
Conidia hyaline, cylindrical or fusiform, with obtuse apex 
and narrow and truncate base, septate, smooth-walled, egut-
tulate (adapted from Sutton 1980; Nag Raj and DiCosmo 
1981a, b).

Type species: Godronia muehlenbeckii Moug. & Lév., 
in Mougeot, Consid. Vég. Vosges: 355 (1846)

Notes: Groves (1965) linked Topospora uberiformis 
(Kunze) Fr. (type of Topospora) to the sexual morph of God-
ronia uberiformis on Ribes sp. (Grossulariaceae). Johnston 
et al. (2014) regarded these two genera as taxonomically 
congruent, and recommended to use sexual morph name 
Godronia Moug. & Lév. for the holomorph. Konrad et al. 
(2007) showed that T. myrtilli grouped with G. cassandrae 
based on SSU sequence data, thus providing more evidence 
of connection between Topospora and Godronia. However, 

the type species of Topospora has not been linked to God-
ronia. To clarify the taxonomy of Godronia, the type species 
of both sexual and asexual morph will have to be recollected, 
and epitypified.

Distribution: Austria, Canada, Finland, Germany, Lat-
via, Netherlands, Russia, Sweden, Switzerland, UK, USA 
(Groves 1965; Sutton 1980; Konrad et al. 2007).

Godronia uberiformis J.W. Groves, Can. J. Bot. 43: 1245 
(1965)
 = Topospora uberiformis (Kunze) Fr., Summa veg. Scand., 
Sectio Post. 69: 415 (1849) [1848].

Facesoffungi number: FoF 07408, Fig. 177
Saprobic or parasitic on the host plant. Sexual morph: 

see Groves (1965). Asexual morph: Conidiomata up to 
800 µm wide, 1350 µm high, dark brown to black, pycnidial, 
solitary to gregarious, at first immersed, eventually erumpent 
and appearing superficial, globose to oval or obpyriform, 
unilocular, glabrous, ostiolate. Ostiole single, circular, 
papillate, centrally located. Conidiomatal wall composed 
of thick-walled, dark brown to black cells of textura oblita 
in the exterior, becoming thin-walled, subhyaline to hyaline 
cells of textura angularis towards hymenium. Conidiophores 
up to 35 µm long, 2.5–3 µm wide, arising from the inner 
layers of basal wall and part way up the sides of the conidi-
omata, hyaline, cylindrical, branched at the base and above, 
septate, smooth-walled. Conidiogenous cells hyaline, entero-
blastic, phialidic, subcylindrical to lageniform, integrated or 
discrete, determinate, smooth-walled, with prominent col-
larettes. Conidia 17–22.5 × 3–3.5 µm, hyaline, cylindrical 
to fusiform, with obtuse apex and narrow and truncate base, 
3-septate, smooth-walled, eguttulate (Sutton 1980, Nag Raj 
and DiCosmo 1981a, b).

Groveolopsis Boedijn, Sydowia 5(3–6): 351 (1951)
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Acrocalymmaceae
Facesoffungi number:  FoF 07412
Parasitic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata black, 
pycnidial, solitary to gregarious or confluent, immersed, glo-
bose or oval to irregular, unilocular, thick-walled, glabrous, 
ostiolate. Ostiole short, circular to oval, centrally located. 
Conidiomatal wall composed of thick-walled, brown to 
hyaline cells of textura globulosa to textura prismatica. 
Conidiophores reduced to conidiogenous cells. Conidiog-
enous cells hyaline, enteroblastic, phialidic, ampulliform 
to subcylindrical, smooth, arising from the inner wall lay-
ers of conidiomata. Conidia hyaline, obclavate, narrow and 
truncate at base, attenuated towards the apex, 0–1-septate, 
smooth, guttulate, bearing a cup-like or irregular, mucoid, 
apical appendage.
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Fig. 177  Godronia uberiformis 
(asexual morph, redrawn from 
Nag Raj and DiCosmo 1981a) a 
Vertical section of conidioma. b 
Conidiophores, conidiogenous 
cells and developing conidia. c 
Conidia

Type species: Groveolopsis pandani (Höhn.) Boedijn, 
Sydowia 5(3–6): 225 (1951)

Notes: Wijayawardene et al. (2017a) estimated that there 
are six species in Groveolopsis, but they did not provide any 
details on species names. Groveolopsis remains monotypic 
(Morgan-Jones 1977; Sutton 1980; Nag Raj 1993, Index 
Fungorum 2019, MycoBank 2019). A collection made 
during the present study (MFLU13-0309) shares similar 
morphology of conidiomata and conidial dimensions with 
Groveolopsis pandani, and therefore, it is regarded as con-
specific with the type species.

Based on a blast search of NCBIs GenBank nucleotide 
database, the closest hits using the ITS sequence had high-
est similarity to Acrocalymma vagum voucher INBio:483A 
(GenBank KU204582.1; Identities = 371/405(92%), 
12/405(2%), A. fici BR68 (GenBank MN637807.1; Iden-
tities = 372/406(92%), 15/406(3%), Acrocalymma sp. 
LS83 (GenBank MK715136.1; Identities = 370/404(92%), 
11/404(2%)), and A. medicaginis G838 (GenBank 
MK247909.1; Identities = 370/404(92%), 11/404(2%)). 
As other sequences (e.g., LSU, SSU) are not available for 
G. pandani. Groveolopsis is temporarily placed in Acro-
calymmaceae (Pleosporales) based on ITS sequence data. 

Groveolopsis is similar to Acrocalymma in having pycnidial 
conidiomata produced hyaline conidia with flared mucoid 
apical and basal appendages (Trakunyingcharoen et  al. 
2014). However, Groveolopsis has obclavate, 0–1-septate 
conidia, which differ from Acrocalymma in that conidia are 
cylindrical to fusoid, 0–3-septate. To fix the genetic concept 
of Groveolopsis, fresh collections of G. pandani from its 
original location will have to be epitypified.

Distribution: Indonesia, Thailand (Sutton 1980; this 
study).

Groveolopsis pandani (Höhn.) Boedijn, Sydowia 5(3–6): 
225 (1951)

Facesoffungi number: FoF 07413, Fig. 178
Parasitic on living leaves of Pandanus sp. (Pandan-

aceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 130–160 µm diam., 100–140 µm high, black, 
pycnidioid, solitary to gregarious or confluent, immersed, 
globose or oval to irregular, unilocular, thick-walled, gla-
brous, with a dark brown papillate ostiole. Ostiole short, 
single, circular to oval, centrally located. Conidiomatal 
wall 8–30 µm wide, composed of thick-walled, brown cells 
of textura globulosa at the outer layers, and thick-walled, 



533Fungal Diversity (2020) 100:279–801 

1 3

Fig. 178  Groveolopsis pandani (MFLU 13-0309) a, b Herbar-
ium specimens. c, d Appearance of black conidiomata on the host. 
e, f Vertical sections of conidiomata. g, hSections of peridium. i–o 

Conidiogenous cells and developing conidia. p–v Conidia (arrows 
indicate basal appendages). Scale bars c = 1000  µm, d–f = 100  µm, 
g = 20 µm, i–j = 5 µm, k–o, p–v = 10 µm
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Fig. 179  Hapalosphaeria deformans (redrawn from Sutton 1980) a 
Conidia. b Conidiogenous cells and developing conidia. c Vertical 
section of conidioma

hyaline cells of textura prismatica at inner layers. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous cells 
6–15 × 3–8 µm, hyaline, enteroblastic, phialidic, ampulliform 
to subcylindrical, smooth, arising from the inner wall layers 
of conidiomata. Conidia 36–55.4 × 5–9 µm ( ̄x = 44 × 6.7 µm; 
n = 30), hyaline, obclavate, narrow and truncate at the base, 
attenuated towards the apex, usually asepatte, occasionally 
1-septate, smooth-walled, guttulate, bearing a cup-like or 
irregular, mucoid, apical appendage; basal appendages pre-
sent or absent.

Material examined: Thailand, Chiang Mai, on living 
leaves of Pandanus sp. (Pandanaceae), 4 February 2012, 
N. Tangthirasunun, NTP008–1 (MFLU13-0309).

Gyrostroma Naumov, Bull. Soc. mycol. Fr. 30(3): 386 
(1914)

Facesoffungi number: FoF 07409
Sordariomycetes, Sordariomycetidae, Diaporthales, gen-

era incertae sedis
Saprobic on bark of Abies sibirica (Pinaceae). Sexual 

morph: undetermined. Asexual morph: Conidiomata off 
white, extensive, stromatic, pycnidial, scattered to gregari-
ous or confluent, initially immersed, ultimately become 
erumpent, pulvinate, globose to subglobose, unilocular or 
multilocular, glabrous. Ostiole absent, dehiscence by irreg-
ular breakdown of the locular walls. Conidiomatal wall 
composed of thick-walled, brown to hyaline cells of textura 
angularis. Conidiophores formed from the inner layer of 
locular wall, hyaline, cylindrical, branched, septate, smooth-
walled. Conidiogenous cells hyaline, enteroblastic, phialidic, 
cylindrical to lageniform, integrated or discrete, determinate, 
smooth-walled. Conidia hyaline, oblong to ellipsoidal, uni-
cellular, smooth-walled, eguttulate (adapted from Hirooka 
et al. 2012).

Type species: Gyrostroma sinuosum Naumov, Bull. Soc. 
mycol. Fr. 30(3): 386 (1914)

Notes: Seeler (1940b) revised Thyronectria and linked 
it to the asexual morph Gyrostroma, based on culture stud-
ies and both apothecia and conidiomata found compactly 
associated. Two new species, Gyrostroma austroamerica-
num Seeler and G. missouriense Seeler were introduced as 
asexual morph of T. austroamericana (Speg.) Seeler and T. 
missouriensis (Ellis & Everh.) Seaver, respectively (Seeler 
1940b). Hirooka et al. (2012) re-examined the type speci-
men of G. sinuosum and suggested that it may be a mem-
ber of Diaporthales rather than hypocrealean. Gyrostroma 
austroamericanum and G. missouriense were transferred 
to Pleonectria (synonym of Thyronectria) by Hirooka 
et al. (2012). Wijayawardene et al. (2017) synonymized 
Kaskaskia (represented by K. gleditsiae Born & J.L. Crane) 
under Gyrostroma. However, Bedker and Wingfield (1983) 
synonymized Kaskaskia gleditsiae under Gyrostroma 

austroamericanum on the basis of morphology and culture 
study. Thus, Kaskaskia is a synonym of Thyronectria, rather 
than a synonym of Gyrostroma. It is necessary to obtain 
fresh collections and obtain DNA sequences to confirmed 
placement of Gyrostroma and allied genera.

Illustration of Gyrostroma sinuosum see Hirooka et al. 
(2012).

Distribution: Europe (Hirooka et al. 2012).

Hapalosphaeria Syd., in Diedicke & Sydow, Ann Mycol. 
6(4): 305 (1908)

Facesoffungi number: FoF 07410, Fig. 179
Ascomycota, genera incertae sedis
Parasitic on anthers of Rubus fruticosus, R. idaeus and 

Rubus spp. (Rosaceae) (Sutton 1980). Sexual morph: unde-
termined. Asexual morph: Conidiomata pale brown, pyc-
nidial, scattered or gregarious, immersed to erumpent, glo-
bose, unilocular, glabrous. Ostiole absent, dehiscence by a 
relatively wide apical opening. Conidiomatal wall composed 
of thin-walled, pale brown cells of textura angularis. Conidi-
ophores formed from the inner wall layer of conidiomata, 
reduced to conidiogenous cells. Conidiogenous cells hyaline, 
enteroblastic, phialidic, ampulliform or dolliform, determi-
nate, smooth-walled. Conidia hyaline, globose, unicellular, 
smooth-walled, eguttulate.

Type species: Hapalosphaeria deformans (Syd. & P. 
Syd.) Syd., in Diedecke & Sydow, Ann Mycol. 6(4): 305 
(1908)

Notes: Hapalosphaeria is monotypic and no molecu-
lar data is available. This genus shares similar form of 
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Fig. 180  Helhonia rhamnigena 
(redrawn from Sutton 1980) a 
Conidia. b Conidiophores, con-
idiogenous cells and developing 
conidia. c Vertical section of 
conidioma

conidiomata, conidiogenous cells and conidia with phoma-
like fungi. However, phoma-like fungi are polyphyletic. Spe-
cies within this group have been assigned to various families 
such as Cucurbitariaceae, Didymellaceae, Pleosporineae, 
Pseudopyrenochaetaceae and Pyrenochaetopsidaceae (De 
Gruyter et al. 2010; Chen et al. 2015, 2017; Valenzuela-
Lopez et al. 2018). Thus, it is difficult to place Hapalospha-
eria in a natural group based on morphological characters. 
Fresh collections of H. deformans are needed to epitypify 
the genus.

Distribution: Germany, UK (Sutton 1980; Wijayawardene 
et al. 2017).

Helhonia B. Sutton, The Coelomycetes: 600 (1980)
Facesoffungi number: FoF 07411, Fig. 180
Ascomycota, genera incertae sedis
Saprobic on stems of Sambucus nigra (Adoxaceae). Sex-

ual morph: undetermined. Asexual morph: Conidiomata 
pale brown, pycnidial, scattered or gregarious, subepidermal 

to epidermal, immersed to erumpent, subglobose, unilocular, 
glabrous. Ostiole absent, dehiscence by irregular splits of 
apical wall. Conidiomatal wall composed of thin-walled, 
hyaline cells of textura angularis in the basal part, becom-
ing thick-walled, pale brown cells at the upper part. Conidi-
ophores arising from the inner wall layer of conidiomata, 
hyaline, cylindrical, branched, septate, smooth-walled. Con-
idiogenous cells hyaline, enteroblastic, phialidic, cylindrical 
to ampulliform, integrated, less often discrete, determinate, 
smooth-walled, with minute collarette and channel. Conidia 
hyaline, cylindrical to fusiform, tapered at one or both ends, 
1-septate, smooth-walled, guttulate (adapted from Sutton 
1980).

Type species: Helhonia rhamnigena (Fautrey) B. Sutton, 
The Coelomycetes: 600 (1980)

Notes: Helhonia is monotypic. This genus can easily be 
confused with Cylindrogloeum, Davisiella, Diplozythiella 
and Placonemina, because all have septate, fusiform conidia. 
However, characters of conidiomata, conidiophores and 
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Fig. 181  Hemidothis miconiae 
(redrawn from Morgan-Jones 
et al. 1972d) a Conidia. b 
Vertical section of conidioma. c 
Conidiophores, conidiogenous 
cells and developing conidia

conidiogenous cells and habitat can differentiate these 
genera. Helhonia has pycnidial conidiomata, while Cylin-
drogloeum has acervular conidiomata. Davisiella has two 
types of conidiomatal wall (hyaline, rather thick-walled cells 
of textura angularis in the outer layers, becoming smaller 
and compact cells towards inner layers), and 2–3-septate 
conidia. The conidiomatal wall of Helhonia consists of 
thin-walled, hyaline cells of textura angularis in the basal 
part, becoming thick-walled, pale brown cells at the upper 
part, and the conidia are 1-septate. Davisiella species are 
fungicolous, while Helhonia rhamnigena is saprobic. In 
Diplozythiella and Placonemina, the conidiophores are 
reduced to conidiogenous cells, while in Helhonia, they 
are hyaline, branched, septate. It is difficult to clarify rela-
tionships among these genera due to a lack of molecular 
data. Fresh collections of Cylindrogloeum, Davisiella, 
Diplozythiella and Placonemina are needed to place them 
in a natural classification.

Distribution: France (Sutton 1980).

Hemidothis Syd. & P. Syd., Ann Mycol. 14(1/2): 95 (1916)
Facesoffungi number: FoF 07415, Fig. 181
Ascomycota, genera incertae sedis

Saprobic or parasitic on Miconia sp. (Melastomataceae) 
or Lauraceae in the tropics (Hanlin 1997). Sexual morph: 
undetermined. Asexual morph: Conidiomata black, stro-
matic, pycnidial, gregarious, superficial, discoid, orbicular 
to irregular, multilocular, glabrous. Ostiole absent, dehis-
cence by breakdown of upper wall. Conidiomatal wall com-
posed of thick-walled, pale brown to brown cells of textura 
angularis. Conidiophores arising from the inner layers of 
locular wall, hyaline, cylindrical to irregular, branched at 
the base, septate, smooth-walled. Conidiogenous cells hya-
line, enteroblastic, phialidic, cylindrical to ampulliform, 
integrated, determinate, smooth-walled. Conidia hyaline, 
long-fusiform, curved to sigmoid, 3-septate, smooth-walled, 
guttulate (adapted from Morgan-Jones et al. 1972d).

Type species: Hemidothis miconiae Syd. & P. Syd., Ann 
Mycol. 14(1/2): 95 (1916)

Notes: Hyaline, long-fusiform, curved to sigmoid conidia 
and phialidic conidiogenous cells of Hemidothis resembles 
asexual morph of Dermea (=  Foveostroma). Dermea has 
stromatic, pulvinate, furfuraceous or pruinoseconidiomata 
produced 1-sepate conidia, whereas Hemidothis has stro-
matic, pycnidial conidiomata produced 3-sepate conidia 
(Nag Raj and DiCosmo 1980; this study).
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Hemidothis has been poorly studied, and the sexual 
morph is unclear. Petrak (1927a, 1929), Sydow (1930) 
and Burton and Gwendolyn (1943) showed the connection 
between Hemidothis and Bagnisiopsis Theiss. & Syd. How-
ever, Hanlin (1997) listed Hemidothis as the asexual morph 
of Coccodiella Hara represented by C. melastomatum (Lév.) 
I. Hino & Katum., which causes lesions on leaves of Mico-
nia sp. Six epithets are listed in Index Fungorum (2019), but 
none of them been revised with molecular data. Therefore, 
fresh material and DNA sequence analyses are needed to 
clarify the taxonomy of Hemidothis.

Distribution: Brazil, Dominican Republic, India, 
Venezuela.

Hercospora Fr., Syst. orb. veg. 1: 119 (1825)
 = Rabenhorstia Fr., Summa veg. Scand., Sectio Post. (Stock-
holm): 410 (1849)

Facesoffungi number: FoF 02250
Sordariomycetes, Diaporthomycetidae, Diaporthales, 

Lamproconiaceae
Saprobic on the host plant. Sexual morph: see Norphan-

phoun et al. (2016) and Senanayake et al. (2018). Asexual 
morph: Conidiomata dark blackish brown, stromatic, soli-
tary, subepidermal to epidermal, immersed, applanate but 
markedly erumpent in the centre, unilocular or multilocular, 
convoluted, glabrous. Ostiole absent, dehiscence irregular. 
Conidiomatal wall composed of thick-walled, pale brown 
cells of textura angularis in the basal part, becoming dark 
brown cells of textura intricata in the lateral wall, consist-
ing entirely of textura oblita and projecting as a cap over 
the dehiscent area in the upper part. Conidiophores arising 
from the innermost cell layer of the basal and lateral wall, 
hyaline, cylindrical to subcylindrical, branched extensively 
at the base, septate, smooth-walled, invested in mucus. Con-
idiogenous cells hyaline, holoblastic, cylindrical, integrated 
or discrete, determinate, smooth-walled, with terminal or 
lateral conidia formed from a branch immediately below 
a transverse septum. Conidia hyaline, ellipsoid, occasion-
ally with truncate base, unicellular, contents granular, often 
with a central guttule, thick- and smooth-walled, produced in 
mucilage but without any mucilaginous envelope or append-
age at maturity (Sutton 1980).

Type species: Hercospora tiliae (Pers.) Tul. & C. Tul., 
Select. fung. carpol. 2: 154 (1863)
 = Rabenhorstia tiliae (Pers.) Fr., Summa veg. Scand., Sectio 
Post. (Stockholm): 410 (1849)

Notes: Rabenhorstia tiliae (Pers.) Fr. (type of Raben-
horstia), was considered as the asexual morph of Hercos-
pora tiliae (type of Hercospora), since both fruiting bodies 
are frequently found together (Sutton 1980). Norphanphoun 
et al. (2016) and Senanayake et al. (2018) re-examined Her-
cospora and provided detailed descriptions of both sexual 

and asexual morphs. Hercospora was placed in Lampro-
coniaceae (Diaporthales) based on sequence data of LSU 
region. However, molecular data for its asexual morph is not 
available. Fresh collections and cultures of both morphs are 
necessary to confirm this connection.

Illustration of Hercospora tiliae see Senanayake et al. 
(2018).

Distribution: Austria, Canada, Norway, UK, USA, Swe-
den (Sutton 1980; Senanayake et al. 2018).

Heterosphaeria Grev., Scott. crypt. fl. 1: pl. 103 (1824)
 = Heteropatella Fuckel, Jb. nassau. Ver. Naturk. 27-28: 54 
(1874) [1873-74]

Facesoffungi number: FoF 07419
Leotiomycetes ,  Leotiomycet idae ,  Helot iales , 

Heterosphaeriaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: Apothecia dark brown to black, solitary, sessile, 
seated on a more or less distinct subiculum of brown, septate 
hyphae, which penetrate the host tissue, globose to subglo-
bose. Excipulum 2-layered, outer layers crust-like, composed 
of thin-walled, dark brown, isodiametrical cells of textura 
globosa to textura angularis, inner layers composed of 
relatively thick-walled, hyaline, agglutinated, orientated to 
somewhat interwoven and anastomosing, short, cartilaginous 
celled-hyphae, gradually merging with thin-walled, hyphae 
of textura porrecta towards the margin; inside of the apo-
thecial margin with few, free hyphal tips or bordered with 
regularly arranged, bristle-like hyphae. Paraphyses hyaline, 
filiform, unbranched, 1–3-septate, apex enlarged club-like, 
exceeding the asci. Asci cylindrical to clavate, with trap-
ezoidal apex and an apical pore blued by iodine. Ascospores 
hyaline, irregularly biseriate above, uniseriate at the base, 
ellipsoidal, often slightly inequilateral, aseptate, or some-
times 1-septate, usually with a large guttule at both ends 
(Leuchtmann 1987). Asexual morph: Conidiomata black, 
stromatic, pycnidial, cupulate, sometimes with laciniate mar-
gins after dehiscence, solitary to gregarious or confluent, 
semi-immersed to superficial, unilocular, glabrous, ostiolate 
or ostiole absent, papillate, thick-walled. Ostiole cylindrical 
to obconic, single, centrally or excentricity located, some-
times with an operculum. Conidiomatal wall composed of an 
outer textura angularis to textura globosa, with thick-walled, 
dark brown to black cells, and an inner textura prismatica, 
merging with innermost, hyaline, thin layers of hyaline cells 
of textura angularis near the conidial hymenium. Conidi-
ophores hyaline, subcylindrical, branched, septate, lining 
the base and most of the way up the side walls of the con-
idiomata. Conidiogenous cells hyaline, cylindrical, discrete, 
smooth-walled. Conidiogenesis: ontogeny holoblastic by 
apical wall-building in the first conidium and replacement 
wall-building in subsequent conidia; maturation by moderate 
diffuse wall-building synchronous with conidium ontogeny; 
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delimitation by a transverse septum; secession schizolytic; 
proliferation of conidiogenous cells holoblastic-sympodial; 
collarettes, periclinal thickenings, annellations, and regener-
ation of conidiogenous cells absent (Nag Raj 1993). Conidia 
hyaline, fusiform, 1–4-septate, slightly constricted at septa, 
guttulate, smooth, bearing appendages, basal cell obconic 
with a truncate base, median cells mostly 2–3, sometimes 
4, cylindrical to doliiform, apical cell narrow conical and 
attenuated into an unbranched, cellular appendage, basal 
appendage attenuated, unbranched, excentric.

Type species: Heterosphaeria patella (Tode) Grev., 
Scott. crypt. fl. 2: 103 (1823)

Notes: Morphological criteria alone has resulted in a poor 
understanding in Heterospheria. For example, Rehm (1896) 
placed Heterospheria in the family Heterosphaeriaceae, 
Boudier (1907) in Patellariaceae and von Höhnel 1918a, 
b) in Dermateaceae as it is closely related to Pyrenopeziza 
Fuckel. Leuchtmann (1987) revised Heterosphaeria and 
accepted eight species in the genus.

The asexual morph of Heterosphaeria was discovered by 
Tulasne in 1865 on the same substrate, with asci in apothe-
cia and separate conidiomata (Buddin and Wakefield 1926; 
Leuchtmann 1987). Grove (1937) linked Heterosphaeria 
linariae to the asexual morph Heteropatella lacera (type 
species of Heterosphaeria). However, Leuchtmann (1987) 
linked H. patella to Heteropatella lacera based on culture 
studies. Ekanayaka et al. (2019) and Kuntida et al. (2019) 
showed that Heteropatella lacera was the correct asexual 
morph of H. linariae based on molecular data, and this con-
nection was confirmed in the present study (Fig. 182).

Fresh collections from Italy were studied. The phylogeny 
derived from LSU and ITS sequence data shows that these 
collections cluster with H. linariae (MFLU 15-2764, CBS 
636.86, CBS 163.27), H. patella (GM 2014-08-04-1) and 
Heterosphaeria sp. (KP 2019a), but are unresolved. Because 
of the lack of suitable genes (e.g., rpb2) for most strains in 
this clade, it is difficult to resolve the relationship. Compari-
son of LSU, ITS and rpb2 sequence data and morphologi-
cal studies show that MFLU 19-2866/IT1847 and MFLU 
16-1154/IT2922 are the asexual morph of H. linariae (see 
notes under H. linariae). Heterosphaeria sp. (KP 2019a) is 
considered as conspecific with H. linariae, and the sequence 
similarites between these two strains are 99% (687/689) in 
LSU (without gaps) and 99% (741/748) in ITS (including 1 
gap). We also describe an asexual morph for H. patella (see 
notes below), and provide sequence data for H. umbilicata.

Distribution: Austria, Czechoslovakia, Germany, Italy, 
Latvia, Romania, Russia, Sweden, UK, (Nag Raj 1993; Eka-
nayaka et al. 2019, this study).

Heterosphaeria linariae (Rabenh.) Rehm, Rabenh. Krypt.-
Fl., Edn 2 1.3(lief. 30): 203 (1888) [1896]

 = Heterosphaeria ovispora Leuchtm., Mycotaxon 28(2): 
272 (1987)
 = Heteropatella lacera Fuckel, Jb. nassau. Ver. Naturk. 
27-28: 54 (1874) [1873-74]

Facesoffungi number: FoF 05874, Figs. 183, 184
Saprobic on dead stems of Euphorbia sp. and Linaria 

vulgaris. Sexual morph: see Leuchtmann (1987) and 
Ekanayaka et al. (2019). Asexual morph: Conidiomata 
150–420 µm diam., 300–400 µm high, pycnidial, globose to 
subglobose or irregular in outline, semi-immersed to superfi-
cial, separate to gregarious or confluent, unilocular, glabrous, 
thick-walled, ostiolate, rugose. Ostiole 70–210 µm long, 
80–150 µm wide, cylindrical or funnelled, single, centrally 
or excentricity located. Conidiomatal wall 10–70 µm wide, 
composed of dark brown, thick-walled cells of textura angu-
laris to textura globosa. Conidiophores up to 70 µm long, 
hyaline, branched, septate, formed from the innermost layer 
of wall cells. Conidiogenous cells 8–25 × 2–3 µm, hyaline, 
enteroblastic, phialidic, cylindrical, smooth, with a slightly 
wider apex, proliferating, sympodially 2–4 times. Conidia 
44–68 × 2–4 µm ( ̄x = 53 × 3 µm; n = 50), hyaline, fusiform, 
mostly 4-septate, occasionally 3-septate, slightly constricted 
at septa, guttulate, smooth-walled, bearing appendages, 
basal cell 2.4–10 µm ( ̄x = 7 µm), obconic with a truncate 
base, median cells with a total length 9–25.6 µm ( ̄x = 15), 
mostly 3, occasionally 2 or 4, cylindrical to doliiform, apical 
cell narrow conical and attenuated into an unbranched, cel-
lular appendage 25–44 × 1–2 µm ( ̄x = 36 × 1.5 µm; n = 30), 
basal appendage 5–25 × 1–2 µm ( ̄x = 12 × 1.5 µm; n = 30), 
filiform, unbranched, attenuated, excentric.

Material examined: Austria, Nassau, Dombachsgraben, 
on dead stem of Linaria vulgaris Hill (Plantaginaceae) (FH 
01142398, Fuckel -Fungi Rhenani Edn. I, #2565, isotype); 
Italy, Province of Forlì-Cesena, Bagno di Romagna, Alfero, 
on dead aerial stems of Silene sp. (Caryophyllaceae), 6 April 
2016, Nello Camporesi, IT2922 (MFLU 16-1154, reference 
specimen designated here), (KUN,HKAS 97463); ibid., 
Province of Arezzo, Pieve Santo Stefano, Montalone, on 
dead aerial stems of Euphorbia sp. (Euphorbiaceae), 2 May 
2014, Erio Camporesi, IT1847 (MFLU 19-2866).

Notes: The sequences of our collection were obtained by 
direct sequencing. The LSU sequence of (MFLU 19-2866/
IT1847) and (MFLU 16-1154/IT2922) is 99% or 100% 
similar to H. linariae (CBS 163.27, MFLU 15-2764, CBS 
636.86, KP 2019a). There are four base pairs difference 
between the ITS (including 2 gaps) and rpb2 sequence of 
(MFLU 16-1154/IT2922) and H. linariae (CBS 163.27). 
The sequence similarities among these strians are shown in 
Table 6. The description of (MFLU 16-1154/IT IT2922) and 
(MFLU 19-2866/IT1847) is in accordance with the asexual 
morph of H. linariae (Figs. 183 and 184). The dimensions of 
these two collections are in the range of the asexual morph 
of H. linariae [(43–64 × (2.5–)3–4 ( ̄x = 53.5 × 3.5 µm)] (Nag 
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Fig. 182  Phylogenetic tree generated from a maximum likelihood 
(RAxML) analysis based on a concatenated alignment of LSU and 
ITS sequence data of Heterosphaeria. Fifteen samples are included 
in the analyses, which comprise 1319 characters including gaps 
(LSU: 1–839, ITS: 840–1319). Mycochaetophora gentianae (MAFF 
239231) is the outgroup taxon. The tree topology from the maxi-
mum likelihood analysis is similar to the Bayesian analysis. The best 
scoring RAxML tree with a final optimization likelihood value of 
− 2537.429196 is presented. The matrix had 245 distinct alignment 
patterns, with 14.17% of undetermined characters or gaps. Estimated 

base frequencies were: A = 0.244624, C = 0.220369, G = 0.287242, 
T = 0.247764; substitution rates AC = 0.875045, AG = 1.047921, 
AT = 0.702980, CG = 0.162225, CT = 3.36711, GT = 1.000000; 
gamma distribution shape parameter α = 0.020000. Maximum likeli-
hood (MLBS) bootstrap support values higher than 50%, and Bayes-
ian posterior probabilities ≥ 0.95 (PP) are shown above or below the 
nodes. Hyphen (“–”) indicates a value lower than 50% for MPBS and 
MLBS and a posterior probability lower than 0.95 for BYY. The scale 
bar indicates 10 changes. Ex-type or ex-epitype strains are in bold. 
New isolates are in blue

Raj 1993), and 42–78.5 × 2.6–4 ( ̄x = 55.6 × 3.2 µm) (this 
study).

Heterosphaeria patella (Tode) Grev., Scott. crypt. fl. 1: pl. 
103 (1824)

Facesoffungi number: FoF 07095, Fig. 185
Saprobic on dead stems of Malva  sp. (Malvaceae). 

Sexual morph: see Leuchtmann (1987). Asexual morph: 
Conidiomata 100–200 µm diam., 100–150 µm high, black, 
discoid in outline, solitary to gregarious or occasionally 
confluent, pycnidial, globose to subglobose in section view, 
semi-immersed to superficial, unilocular, lacking obvious 
setae, with brown to dark brown hyphae developing from 
conidiomatal base on substrate. Ostiole absent. Conidio-
matal wall 20–30 µm wide, composed of thick-walled, dark 
brown cells of textura globulosa at outer part, gradually 

merging with thin-walled, pale brown to hyaline cells of 
textura angularis lining the cavity. Conidiophores lining 
the base and sides of the conidiomatal cavity, hyaline, sep-
tate and branched, smooth, invested in mucus. Conidiog-
enous cells 10–20 × 2–5 µm, hyaline, holoblastic, sympo-
dial, cylindrical to subcylindrical, terminal to integrated, 
indeterminate, smooth, with 2 to several, small, indistinct 
protuberant conidiogenous loci towards the apices. Conidia 
18–26 × 2.5–4 µm ( ̄x = 21 × 3 µm; n = 30), hyaline, fusiform, 
1–2-septate, slightly constricted at the septa, guttulate, 
smooth, thick-walled, without appendage, basal cell long 
obconic with a truncate base, apical cell shortly rostrate.

Material examined: Italy, Province of Forlì-Cesena, 
Bagno di Romagna, near Lago Pontini, on dead aerial stems 
of Malva sp. (Malvaceae), 1 July 2015, Erio Camporesi, 
IT2551 (MFLU 15-2272), (KUN, HKAS 93632).
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Fig. 183  Heterosphaeria linariae (asexual morph, FH 01142398, 
isotype) a, b Herbarium specimen. c, d Appearance of black conidi-
omata on the host surface. e–f, h Vertical sections of conidiomata. 

g Section of peridium. i–l Conidiophores, conidiogenous cells and 
developing conidia. m–p Conidia. Scale bars c–f = 200  µm, g–
h = 50 µm, i = 20 µm, j–p = 10 µm

Notes: Our collection is considered as the asexual 
morph of Heterosphaeria patella with sequence simi-
larities between MFLU 15-2272/IT2551, and H. patella 
(MF196187) of 100% (734/734) in LSU and 99% (479/482) 
in ITS. The asexual morph of H. patella differs from asex-
ual morph of H. linariae in the form of conidiomata and 
conidia. Heterosphaeria patella has brown to dark brown 

hyphae developing from the conidiomatal base, while this 
character is absent in H. linariae. In addition, Heterospha-
eria linariae has 3–4-septate conidia bearing appendages at 
each end, whereas H. patella has 1–2-septate conidia with-
out appendages. The differences between H. linariae and 
H. patella may correlate with protein gene sequence (e.g., 
rpb2). We found that there are 55 base pairs differences in 
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Fig. 184  Heterosphaeria linariae (asexual morph, MFLU 16-1154, 
reference specimen). a Herbarium specimen. b, c Appearance of 
black conidiomata on the host. d, g Section of peridium. e Vertical 
section of conidiomata. f Ostiole. h–k Conidiophores, conidiogenous 

cells and developing conidia. l–p Conidia. Scale bars a, e = 100 µm, 
b = 500  µm, c = 200  µm, d, f = 50  µm, g = 20  µm, h = 5  µm, i–
p = 10 µm

rpb2 sequence between MFLU 15-2272/IT2551 and MFLU 
19-2866/IT1847. Hence it is necessary to include higher 
resolution protein coding genes to better understand the 
taxonomy of species in Heterosphaeria.

Heterosphaeria hendersonioides (Fautrey & Lambotte) 
W.J. Li & K.D. Hyde, comb. nov.
≡ Heteropatella hendersonioides Fautrey & Lambotte, 
Revue mycol., Toulouse 18(no. 72): 143 (1896)
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Index Fungorum number: IF 557323, Facesoffungi num-
ber: FoF 07420, Fig. 186

Saprobic on dry stems of Bupleurum falcatum (Api-
aceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 250–530 µm diam., 100–420 µm high, dark 
brown to black, pycnidial but appearing sunken in the mid-
dle zone after discharge of the operculum, solitary or gre-
garious, semi-immersed to superficial, globose to subglo-
bose, unilocular, glabrous, thick-walled, ostiolate. Ostiole 
short, rounded, single, centrally located. Conidiomatal wall 
60–200 µm wide, composed of two types, (a) basal and lat-
eral wall of textura angularis to textura globose with dark 
brown, thick-walled cells in outer layers, becoming textura 
intricata gradually merging textura epidermoidea with pale 
brown to hyaline, relatively thick-walled cells in inner lay-
ers; (b) upper wall of textura angularis with thick-walled, 
brown cells in outer layers, becoming hyaline towards inner 
layers. Conidiophores up to 70–100 µm long, formed from 
the base and side wall of conidiomata, hyaline, branched 
at base, septate, invested in mucus. Conidiogenous cells 
10–16 × 2–5 µm, hyaline, enteroblastic, cylindrical, smooth-
walled, indeterminate, discrete or proliferating sympodially 
1–2 times. Conidia 25–43 × 3–5.6 µm ( ̄x = 35 × 4.5 µm; 
n = 50), hyaline, fusiform, curved, 1–4-septate, slightly con-
stricted at septa, guttulate, smooth-walled, bearing append-
ages, basal cell 2–4 µm long ( ̄x = 3.5 µm), obconic with a 
truncate base, 3 median cells with a total length 14–18.5 
(x = 16.7 µm), cylindrical to doliiform, apical cell narrow 
conical and attenuated into an unbranched, cellular append-
age 12–21 µm long, basal appendage 4–23 µm long, 1–5, 
filiform, unbranched or branched, attenuated, excentric, 
inserted at different loci.

Material examined: France, Côted’Or, Montagne de 
Bard, on dry stems of Bupleurum falcatum (Apiaceae), June 
1896, F. Fautrey (FH 01142402, isotype), C. Roumeguère - 
F. Gallici. Exs. #7227.

Notes: Heterosphaeria hendersonioides fits well within 
the generic concept of Heterosphaeria except for the basal 

appendages of the conidia. However, this is a reasonable 
character to distinguish it from other Heterosphaeria spe-
cies. Fresh collections of H. hendersonioides are necessary 
to better understand its placement.

Heterosphaeria umbilicata (Pers.) W.J. Li & K.D. Hyde, 
comb. nov.
≡ Peziza umbilicata Pers., Mycol. eur.1: 323 (1822)
 = Heteropatella umbilicata (Pers.) Grove, J. Bot., Lond. 56: 
319 (1918)

Index Fungorum number: IF557168, Facesoffungi num-
ber: FoF 07421, Fig. 187

Saprobic on dead stems of herbaceous plant forming 
conspicuous, rounded to oval, erumpent, black, fruiting 
bodies. Sexual morph: undetermined. Asexual morph: 
Conidiomata 100–500 µm diam., 70–400 µm high, pycnid-
ial, globose to subglobose, semi-immersed to superficial, 
separate to gregarious or confluent, unilocular, glabrous, 
thick-walled, ostiolate. Ostiole 60–130 µm long, 50–120 µm 
wide, cylindrical, single, centrally or excentricity located. 
Conidiomata 20–90 µm wide, composed of outer several 
layers of textura globosa to textura angularis, with thick-
walled, dark brown cells, and inner layers of textura angula-
ris, with thick-walled, hyaline cells. Conidiophores hyaline, 
branched, septate, formed from the innermost layer of wall 
cells. Conidiogenous cells 9–30 × 1–4 µm, hyaline, entero-
blastic, cylindrical to subcylindrical, denticulate, integrated 
to occasionally discrete, smooth-walled, with a slightly 
wider apex, proliferating sympodially 2–3 times. Conidia 
22–46 × 2–4 µm ( ̄x = 34 × 3 µm; n = 50), hyaline, long-fusi-
form to naviculate, 1–3-septate, slightly constricted at septa, 
guttulate, smooth-walled, bearing appendages, basal cell 
4–12 µm long ( ̄x = 7 µm), obconic with a truncate or rounded 
base, median cells mostly 2, occasionally 1, together 
13–20 µm long ( ̄x = 14 µm), cylindrical to doliiform, apical 
cell narrow conical and attenuated into an unbranched, cel-
lular appendage, with a total length 8–22 µm ( ̄x = 14 µm), 

Table 6  Sequence similarities between strains of H. linariae in LSU, ITS and rpb2 region. Hyphen (“–”) indicates sequence unavailable

Strain/voucher no. LSU ITS rpb2

Identities Gaps Identities Gaps Identities Gaps

IT2922 VS CBS 163.27 1202/1204 (99%) 1/1204 (0%) 500/504 (99%) 2/504 (0%) – –
IT2922 VS CBS 636.86 616/618 (99%) 0/618 (0%) – – – –
IT2922 VS MFLU 15-2764 689/689 (100%) 0/689 (0%) 776/780 (99%) 2/780 (0%) 1092/1096 (99%) 0/1096 (0%)
IT2922 VS KP 2019a 1206/1213 (99%) 2/1213 (0%) 740/748 (99%) 1/748 (0%) – –
IT1847 VS CBS 163.27 955/955 (100%) 0/955 (0%) – – – –
IT1847 VS CBS 636.86 616/618 (99%) 0/618 (0%) – – – –
IT1847 VS MFLU 15-2764 689/689 (100%) 0/689 (0%) – – – –
IT1847 VS KP 2019a 960/962 (99%) 0/962 (0%) – – – –
IT1847 VS IT2922 962/962 (100%) 0/962 (0%) – – – –
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Fig. 185  Heterosphaeria patella (asexual morph, MFLU 15-2272) 
a Herbarium specimen. b, c Appearance of black coniodiomata on 
the host. d, e Vertical section of conidiomata. f Section of peridium. 

g–i Conidiophores, conidiogenous cells and developing conidia. 
j–m Conidia. Scale bars d–e = 100  µm, f = 20  µm, g–j = 10  µm, k–
m = 5 µm
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Fig. 186  Heterosphaeria hendersonioides (FH 01142402, isotype). 
a, b Herbarium specimen. c, d Appearance of black conidiomata on 
the host. e, f Vertical section of conidiomata. g, h Section of perid-

ium. i Ostiole. j–l Conidiophores, conidiogenous cells and develop-
ing conidia. m–q Conidia. Scale bars c–f = 200  µm, g–h = 50  µm, 
i–j = 20 µm, k–q = 10 µm

basal appendage often lacking, but when present, tubular, 
unbranched, attenuated, 1–3.8 µm long ( ̄x = 2.6 µm).

Material examined: Italy, Province of Trento, Vermiglio, 
near Passo del Tonale, on dead aerial stems of Plantago 
sp. (Plantaginaceae), 28 June 2012, Erio Camporesi, IT507 
(MFLU 19-2874, reference specimen); ibid., Province 

of Trento, Mezzana, Marilleva, on dead aerial stems of 
Heracleum sphondylium (Apiaceae), 9 August 2012, Erio 
Camporesi, IT656 (MFLU 19-2875), (KUN, HKAS93657); 
ibid., Province of Forlì-Cesena, Predappio Alta, on dead 
aerial stems of Torilis arvensis (Apiaceae), 22 September  
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Fig. 187  Heterosphaeria umbilicata (MFLU 19-2874, reference 
specimen, a, c, d, i, k, p, w–z from MFLU 19-2874/IT507, e, j, o, t–v 
from MFLU 19-2875/IT656, b, f–h, 1–n, q–s from MFLU 19-2878/
IT742) a, b Herbarium specimen. c–e Appearance of dark brown to 
black conidiomata on the host. f Ostiole. g Section of peridium. h–k 

Vertical sections of conidiomata. l–p Conidiophores, conidiogenous 
cells and developing conidia. q–z Conidia. Scale bars b = 500  µm, 
c–d = 100 µm, e = 200 µm, h–i, k = 100 µm, f, g = 20 µm, j = 50 µm, 
l–z = 10 µm
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Fig. 188  Hypocline penniseti 
(redrawn from Sutton 1980) a 
Conidia. b Vertical section of 
conidioma. c Conidiogenous 
cells and developing conidia

2012, Erio Camporesi, IT742 (MFLU 19-2878), (KUN, 
HKAS93661).

Notes: Three specimens (MFLU 19-2874/IT507, MFLU 
19-2875/IT656 and MFLU 19-2878/IT742) were collected 
from Italy on dead stems of Plantago sp., Heracleum sphon-
dylium and Torilis arvensis, respectively. These collections 
have similar form of conidiomata, conidiogenous cells and 
conidia as well as conidial dimensions, MFLU 19-2874/
IT507 (22–39 × 2–3 µm ( ̄x = 32 × 2.4 µm; n = 50), MFLU 
19-2875/IT656 (22–41 × 2.6–4 µm ( ̄x = 34 × 3 µm; n = 50), 
MFLU 19-2878/IT742 (23–46 × 2.5–4 µm ( ̄x = 35 × 3.4 µm; 
n = 50). The descriptions of these collections match the con-
cept of H. umbilicata, and the only distinguishing character 
is their conidial dimensions. However, it should be noted 
that this character may not be very reliable, for example, Nag 
Raj (1993) gave conidia dimensions for H. umbilicata of 
33–49(–59) × 2–3 ( ̄x = 41.8 × 2.6 µm), while Sutton (1980) 
gave 17–22 × 2–2.5 µm. Based on morphological informa-
tion, these collections are regarded as conspecific with H. 
umbilicata.

These specimens were difficult to culture; the sequence 
of collection MFLU 19-2874/IT507 was obtained by direct 
sequencing, but we were unable to obtain sequence data for 
IT656 and MFLU 19-2878/IT742. Hetersphaeria umbilicata 
was originally collected from Europe and is associated with 
various herbaceous plants, e.g., Angelica sylvestris (Api-
aceae), Campanula uniflora (Campanulaceae) and Oxyria 
digyna (Polygonaceae). Because the type specimen lacks 
sequence data, we designate our collection as a reference 
specimen.

Hypocline Syd., Ann Mycol. 37(3): 245 (1939)
Facesoffungi number: FoF 07414, Fig. 188
Ascomycota, genera incertae sedis

Parasitic on Pennisetum sp. (Poaceae). Sexual morph: 
undetermined. Asexual morph: Conidiomata pale brown, 
stromatic, pycnidial, scattered, immersed or semi-immersed, 
elongated to subglobose, unilocular, glabrous. Ostiole 
absent, dehiscence by irregular splits of apical wall. Con-
idiomatal wall composed of thin-walled, hyaline cells of 
textura angularis in the base part, becoming thick-walled, 
with brown cells at the upper part. Conidiophores arising 
from inner wall layer of conidiomata, hyaline, cylindrical, 
branched, septate, smooth-walled. Conidiogenous cells 
hyaline, polyblastic, sympodial, integrated, determinate, 
smooth-walled, with 1–3 apical slightly protruding, conid-
iogenous loci without scars. Conidia hyaline, cylindrical, 
with obtuse apex and truncate base, unicellular, smooth-
walled, eguttulate.

Type species: Hypocline penniseti Syd., Ann Mycol. 
37(3): 246 (1939)

Notes: Hypocline is monotypic, and is associated with 
lesions on Pennisetum sp. in Uganda (Sutton 1980). This 
genus shares similar morphology of conidiogenous cells 
with Rhabdogloeopsis. The differences between these gen-
era are detailed under notes of Rhabdogloeopsis. There is 
no molecular data available for this genus. Fresh collections 
of H. penniseti are needed to place this genus in a natural 
group.

Distribution: Uganda (Sutton 1980).

Hypohelion P.R. Johnst., Mycotaxon 39: 221 (1990)
 = Leptostroma Fr., Observ. mycol. (Havniae) 1: 196 (1815)

Faces of fungi number: FoF 07416, Fig. 189
Leotiomycetes, Leotiomycetidae, Rhytismatales, 

Rhytismataceae
Saprobic on the host plant in terrestrial habitats, such 

as Arundinaria gigantea (Poaceae), Scirpus lacustris 
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Fig. 189  Hypohelion scirpi-
num (asexual morph, redrawn 
from Sutton 1980) a Conidia. b 
Conidiogenous cells. c Vertical 
section of conidioma

(Cyperaceae), S. validus, Stephanandra incisa (Rosaceae) 
(Sutton 1980; Wang et al. 2014a, b) Sexual morph: see 
Grove (1937). Asexual morph: Conidiomata black, sub-
epidermal, pycnidial, immersed, circular, occasionally elon-
gated, unilocular, glabrous. Ostiole absent, dehiscence by 
irregular splits of overlying wall. Conidiomatal wall com-
posed of 1-cell thick, dark brown cells of textura angularis 
or prismatica in the upper part, becoming thick-walled, dark 
brown to hyaline cells of textura angularis in the basal part. 
Conidiophores reduced to conidiogenous cells. Conidiog-
enous cells arising from inner layer cells of basal stroma, 
hyaline, holoblastic, sympodial to synchronous, filiform, 
integrated or discrete, indeterminate, smooth-walled, with 
several, unthickened conidiogenous loci towards the apices. 
Conidia hyaline, ellipsoid, unicellular, smooth-walled, egut-
tulate (adapted from Sutton 1980).

Type species: Hypohelion scirpinum (DC.) P.R. Johnst., 
Mycotaxon 39: 221 (1990)
 = Leptostroma scirpinum Fr., Syst. mycol. (Lundae) 2(2): 
598 (1823)

Notes: Leptostroma scirpinum (type of Leptostroma) was 
generally considered as the asexual morph of Hypohelion 
scirpinum by several authors (Grove 1937; Sutton 1980; 
Minter 1997). Johnston et al. (2014) regarded these two 
genera as taxonomically congeneric and recommended to 
use Hypohelion for the holomorph, because the latter name 

is well-established. The asexual morph of Hypohelion (=  
Leptostroma) is similar to Polystigma (=  Polystigmina) 
in having holoblastic, sympodial to synchronous, indeter-
minate conidiogenous cells. However, Polystigma has fili-
form, hamate, tapered towards the apices, guttulate conidia, 
whereas Hypohelion has ellipsoid, eguttulate conidia (Sutton 
1980; Dayarathne et al. 2017). There is no molecular data 
available for asexual morph of H. scirpinum (=  L. scirpi-
num). To clarify the taxonomy of Hypohelion, many species 
will have to be recollected, and epitypified, so that authentic 
cultures and molecular data will become available to fix the 
genetic concept.

Distribution: Canada, China, Germany, Hungary, Latvia, 
Sweden, USA (Sutton 1980; Lantz et al. 2011, Wang et al. 
2014a, b).

Hysterodiscula Petr., Bot. Arch. 43: 210 (1942) [1941]
Facesoffunginumber: FoF 07417, Fig. 190
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitats, such as 

Empetrum nigrum (Ericaceae), E. hermaphroditicum (Sut-
ton 1980). Sexual morph: undetermined. Asexual morph: 
Conidiomata black, stromatic, pycnidial, solitary to gregari-
ous or confluent, immersed, elongated or irregular in shape, 
irregularly multilocular, glabrous. Ostiole absent, dehiscence 
by longitudinal fissures in the upper wall. Conidiomatal 
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Fig. 190  Hysterodiscula empetri (redrawn from Sutton 1980) a Ver-
tical section of conidioma. b Conidiophores. c Conidia

wall composed of thin-walled, pale brown to hyaline cells 
of textura angularis in the basal and lateral part, becoming 
thicker, dark brown cells in the upper part. Conidiophores 
arising all around the locular cavity, hyaline, cylindrical, 
branched at the base, septate, with acrogenous conidia. Con-
idiogenous cells hyaline, holoblastic, cylindrical, integrated 
or discrete, determinate, smooth-walled. Conidia hyaline, 
cylindrical to clavate, obtuse at apex, narrow and truncate 
at base, unicellular, smooth-walled.

Type species: Hysterodiscula empetri Petr., Bot. Arch. 
43: 211 (1942) [1941]

Notes: Petrak (1942) found that Melasmia empetri Mag-
nus differs from typical members of the genus in form of 
conidiomata, conidiophores and conidia. He proposed a 
new genus Hysterodiscula to accommodate this species and 
another species H. kalmiae. Sutton (1980) re-described and 
illustrated H. empetri and provided a detailed description 
for the genus. The sexual morph of H. empetri has been 
assigned to Duplicaria empetri (Pers.) Fuckel (type spe-
cies of Duplicaria Fuckel) by several authors (Lind 1913; 
Nannfeldt 1932; Darker 1967; Dennis 1968). However, 
Powell (1973) rejected the connection of M. empetri with 
D. empetri.Wijayawardene et al. (2017b) accepted only H. 
kalmiae Petr. in the genus. We accept two species in the 
genus, which has not been studied with molecular data.

Distribution: Finland, France, Germany, Latvia, Sweden 
(Sutton 1980).

Idiocercus B. Sutton, Can. J. Bot. 45(8): 1255 (1967)
Facesoffungi number: FoF 07418, Fig. 191
Ascomycota, genera incertae sedis
Saprobic or parasitic on leaves of Harungana madagas-

cariensis (Hypericaceae) and Eucalyptus gracilis (Myrta-
ceae) (Sutton 1967a; Swart 1988; Crous et al. 1990). Sex-
ual morph: undetermined. Asexual morph: Conidiomata 
brown to dark brown, pycnidial, solitary, immersed, glo-
bose to subglobose, unilocular, glabrous, ostiolate. Ostiole 
single, circular, papillate. Conidiomatal wall composed of 
thin-walled, brown cells of textura prismatica in the basal 
and lateral part, becoming thick-walled, dark brown cells of 
textura globulosa at ostiolar region. Conidiophores often 
reduced to conidiogenous cells. Conidiogenous cells arising 
from inner wall layer of conidiomata, hyaline, enteroblastic, 
annellidic, indeterminate, smooth-walled, and of two kinds: 
(a) those producing macroconidia lining the base and up 
the side walls of the conidioma, subcylindrical to irregu-
lar; (b) those producing microconidia restricted to the inner 
layer of the conidiomatal wall close to the ostiolar region, 
subcylindrical to broadly ampulliform. Macroconidia hya-
line, clavate to ellipsoid, unicellular, smooth-walled, with or 
without a tubular, conical, short apical appendage. Microco-
nidia hyaline, unicellular, smooth-walled.

Type species: Idiocercus pirozynskii B. Sutton, Can. J. 
Bot. 45(8): 1256 (1967)

Notes: Sutton (1967a, b) introduced Idiocercus to accom-
modate I. pirozynskii (generic type) and I. macarangae (T.S. 
Ramakr.) B. The third species I. australis (Cooke) H.J. Swart 
was described from Eucalyptus gracilis (Myrtaceae) by 
Swart (1988). Nag Raj (1993) re-examined the type speci-
men and emended the description and illustration of Idi-
ocercus. Idiocercus australis was excluded from the genus 
because of its conidial morphology. Idiocercus macarangae 
was designated as the type for the new genus Xenidiocercus 
Nag Raj. Wu and Sutton (1995) and Wijayawardene et al. 
(2017b) accepted I. australis as a separate species in Idi-
ocercus. We check the description and illustration of I. aus-
tralis and then excluded this species from Idiocercus as Nag 
Raj (1993). Idiocercus pirozynskii has annellidic conidiog-
enous cells with widely-spaced, flared annellations, which 
differs those conidiogenous cells in I. australis no flared 
annellations. In addition. Idiocercus pirozynskii has hyaline, 
clavate to ellipsoid, unicellular conidia with or without tubu-
lar, conical apical appendage. However Idiocercus australis 
has cylindrical to long clavate or slightly elliptical conidia 
lacking an apical appendage (Crous et al. 1990). There is no 
sexual morph linked to Idiocercus, and no molecular data 
is available.

Distribution: Sierra Leone, Tanzania (Nag Raj 1993).

Jahniella Petr., Ann Mycol. 18(4/6): 123 (1921) [1920]
Facesoffungi number: FoF 07395, Fig. 192
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Fig. 191  Idiocercus pirozynskii 
(redrawn from Nag Raj 1993) a 
Vertical section of conidioma. 
b Partial enlarged sectional 
view of the wall tissue near the 
ostiolar region. c Microconid-
iogenous cells and microco-
nidia. d Macroconidiogenous 
cells with developing conidia. e 
Macroconidia

Ascomycota, genera incertae sedis
Saprobic on the host plant. Sexual morph: undetermined. 

Asexual morph: Conidiomata dark brown, pycnidial, soli-
tary, subepidermal to epidermal, immersed, globose in sec-
tional view, unilocular, glabrous, ostiolate. Ostioles single, 
circular, papillate, centrally located, with a distinct channel. 
Conidiomatal wall composed of thick-walled, dark brown 
cells of textura angularis in the exterior, becoming thicker, 
pale brown to hyaline cells towards conidial hymenium. 
Conidiophores reduced to conidiogenous cells. Conidiog-
enous cells arising from the inner wall layer of conidiomata, 
hyaline, holoblastic, ampulliform, discrete, indeterminate, 
smooth-walled. Conidia hyaline, cylindrical to fusiform, 
tapered towards apex, truncate at the base, straight or slightly 
curved, 3–4-septate, smooth-walled, eguttulate.

Type species: Jahniella bohemica Petr., Ann Mycol. 
18(4/6): 123 (1921) [1920]

Notes: Jahniella was re-described by Sutton (1980) and 
Quaedvlieg et al. (2013). Three taxa (e.g., J. bohemica Petr., 
J. campanulae-cervicariae (Vestergr.) Petr., J. hordei Petr.) 
are accepted in the genus, but none of them have been stud-
ied with molecular data. Jahniella is similar to Septoria in 
having hyaline, multi-septate conidia, but it can be separated 

from the latter by conidiogenous cells. Septoria has prolif-
erate sympodially and percurrently conidiogenous cells, a 
feature absent in Jahniella (Sutton 1980; Quaedvlieg et al. 
2013). This taxon needs recollection and study. This taxon 
needs recollection and study.

Distribution: Czech Republic, France, Germany, Rus-
sia, Ukraine (Quaedvlieg et al. 2013; Wijayawardene et al. 
2017).

Kabatia Bubák, in Kabát & Bubák, Öst. bot. Z. 54: 28 
(1904)

Facesoffungi number: FoF 07422, Fig. 193
Dothideomycetes, genera incertae sedis
Parasitic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown, solitary, superficial, rounded in outline, subglobose 
in section view, unilocular. Ostiole absent, dehiscence by 
radial splitting between the hyphae of the upper wall from 
the centre to the periphery. Conidiomatal wall composed 
of thin-walled, hyaline, large cells of textura angularis in 
the basal part, thick-walled, dark brown cells converging 
towards the centre and remaining distinctly hyphal in the 
upper part. Conidiophores arising from the inner cell layer 
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Fig. 192  Jahniella bohemica 
(redrawn from Sutton 1980) a 
Conidia. b Vertical section of 
conidioma. c Conidiogenous 
cells and developing conidia

of the basal stroma, reduced to conidiogenous cells. Con-
idiogenous cells hyaline, holoblastic, doliiform to cylindri-
cal, determinate, smooth-walled. Conidia hyaline, clavate, 
fusiform, cylindrical or falcate, truncate at the base, tapered 
towards apex, 0–2-septate near the apices, smooth-walled, 
rarely guttulate.

Type species: Kabatia latemarensis Bubák, in Kabát & 
Bubák, Öst. bot. Z. 54: 28 (1904)

Notes: Kabatia was revised by Conners (1959) and Sutton 
(1980), and ten species were accepted in the genus. These 
taxa are associated with leaf lesions of plants in Caprifoli-
aceae (e.g., Lonicera caerulea, L. canadensis, L. conjugia-
lis, L. involucrata, L. oblongifolia, L. utahensis). Kabatia 
is characterized by unilocular conidiomata with radiating 
hyphal structure in the upper wall, and fusiform to falcate 
conidia with 0–2 septa near the apices (Sutton 1980). The 
sexual morph has been assigned to Guignardia Viala & 
Ravazby Reusser (1964) and Discosphaerina Höhn. by 
Sivanesan (1984). However, these connections have not been 
satisfactory demonstrated. Molecular studies are necessary 
to link its correct sexual morph.

Distribution: Armenia, Canada, China, Czechoslovakia, 
Germany, Italy, Japan, Poland, Russia, Spain, Scotland, 
Switzerland, Turkey, USA (Sutton 1980).

Keissleriella Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 128(7–8): 582 (1919)

Facesoffungi number: FoF 07424
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Lentitheciaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: see Barr (1990), Tanaka et al. (2015), Wanasinghe 
et al. (2018). Asexual morph: Conidiomata dark brown 
to black, pycnidial, solitary to gregarious or confluent, 
immersed to semi-immersed, globose to subglobose, uni-
locular, glabrous, ostiolate. Ostiole single, circular, papillate, 
centrally located. Conidiomatal wall composed of thick-
walled, brown to hyaline cells of textura angularis. Conidi-
ophores arising from the inner wall layer of the conidiomata, 
hyaline, cylindrical, septate, branched and septate. Conid-
iogenous cells hyaline, enteroblastic, phialidic, cylindrical to 
lageniform, or ampuliform, integrated or discrete, determi-
nate, smooth-walled. Conidia hyaline or brown, cylindrical 
or oblong, 0–1-septate, guttulate, smooth-walled. Sperma-
tia absent or present, hyaline, cylindrical or bone-shaped, 
smooth-walled.

Type species: Keissleriella aesculi (Höhn.) Höhn., Sber. 
Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 128(7–8): 582 
(1919)

Notes: Over 40 taxa are accepted in the genus (Tanaka 
et al. 2015; Tibpromma et al. 2017; Wanasinghe et al. 2018). 
Zalasky (1974) linked K. emergens to Diplodia tumefaciens 
(Shear) Zalasky. Sivanesan (1984) connected K. alpina and 
K. cladophila to Dendrophoma, and K. gallica to Ascochyta. 
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Fig. 193  Kabatia spp. (redrawn 
from Sutton 1980, a, b, e K. 
periclymeni, c, f K. loni-
cerae var. involucratae, d K. 
latemarensis) a Surface view of 
conidioma. b Vertical section 
of conidioma. c Conidiogenous 
cells and developing conidia. 
d–f Conidia

However, Ascochyta, Diplodia and Dendrophoma are con-
firmed in Didymellaceae (Aveskamp et al. 2010; Chen et al. 
2015, 2017; Valenzuela-Lopez et al. 2018), Botryospha-
eriaceae (Liu et al. 2012; Phillips et al. 2013; Slippers 
et al. 2013) and Chaetosphaeriaceae (Crous et al. 2012b), 
respectively. Tanaka et al. (2015) introduced three new taxa 
in Keissleriella, and described the asexual morph of K. 
quadriseptata as having hyaline to brown, aseptate to 1-sep-
tate, cylindrical conidia from culture. Crous et al. (2015a) 
and Tibpromma et al. (2017) noted that Pleurophoma and 
Keissleriella might be related based on their phylogenies, but 
that this needed further investigation. We found that a fresh 
collection on Ammophila arenaria shares similar morphol-
ogy with the generic type of Pleurophoma (P. pleurospora), 
but can be distinguished by phylogeny (Fig. 194). Based on 
phylogeny, this strain is regarded as the microconidial or 
spermogonial state of K. quadriseptata. Sufficient samples 
of pleurophoma-like asexual morph are needed to clarify the 
relationship between Keissleriella and Pleurophoma.

Distribution: Canada, Italy, Japan, Russia, Netherlands, 
UK (Zalasky 1974; Crous et al. 2014b; Liu et al. 2015a, 
b; Tanaka et al. 2015; Tibpromma et al. 2017; Wanasinghe 
et al. 2018, this study).

Keissleriella quadriseptata Kaz. Tanaka & K. Hiray., in 
Tanaka et al., Stud. Mycol. 82: 96 (2015)

Facesoffungi number: FoF 07425, Fig. 195
Saprobic on dead stem of Ammophila arenaria. Sexual 

morph: see Tanaka et al. (2015), Asexual morph: Conidi-
omata 150–300 μm diam., 200–400 μm high, dark brown to 
black, pycnidial, solitary, semi-immersed, globose in section 
view, unilocular, ostiolate. Ostiole 60–90 μm long, 50–75 
μm wide, papillate, centrally located. Conidiomatal wall 
10–25 μm wide, composed of dark brown to hyaline cells of 
textura angularis. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells phialidic, lageniform. Conidia 
25–32 × 6–8.5 μm ( ̄x = 28.4 × 7.2 μm, n = 30), hyaline to 
brown with age, cylindrical, with rounded apex, slightly 
truncate at base, straight, 0–1-septate, smooth-walled 
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Fig. 194  Phylogenetic tree 
generated from a maximum 
likelihood analysis based on a 
concatenated alignment of LSU, 
SSU, ITS, tef1 (2218R/983F) 
sequences data of Keissleriella 
and related genera in Len-
titheciaceae. Fifty-four strains 
are included in the analyses, 
which comprise 3210 char-
acters including gaps (LSU: 
1–815, SSU: 816-1763, ITS: 
1764–2296, tef1: 2297–3210). 
Massarina eburnea (CBS 
473.64, H 3953) is used as 
the outgroup taxon. The tree 
topology of the maximumlikeli-
hood analysis is similar to the 
Bayesian analysis. The best 
scoring RAxML tree with a 
final optimization likelihood 
value of − 13200.401362 is 
presented. The matrix had 800 
distinct alignment patterns, with 
25.51% of undetermined charac-
ters or gaps. Estimated base 
frequencies were: A = 0.237554, 
C = 0.251673, G = 0.273334, 
T = 0.237438; substitution rates 
AC = 1.079965, AG = 1.791604, 
AT = 1.565961, CG = 1.634128, 
CT = 8.355853, GT = 1.000000 
gamma distribution shape 
parameter α = 0.163425. 
Maximum maximum likeli-
hood (MLBS) bootstrap support 
values higher than 50%, and 
Bayesian posterior probabilities 
≥ 0.95 (PP) are shown above or 
below the nodes. Hyphen (“–”) 
indicates a value lower than 
50% for MPBS and MLBS and 
a posterior probability lower 
than 0.95 for BYY. The scale 
bar indicates 0.02 changes. 
Ex-type strains are in bold. New 
isolates are shown in bold and 
blue

(re-described from Tanaka et al. (2015). Spermatogonia 
100–140 µm diam., 150–200 µm high, dark brown to black, 
pycnidial, solitary to gregarious, globose to subglobose, 
immersed to semi-immersed, unilocular, glabrous, ostio-
late. Ostiole single, papillate, circular, centrally located. 
Wall 20–30 µm wide, composed of thick-walled, dark brown 
cells of textura angularis in the exterior, becoming hyaline 
cells towards conidial hymenium. Spermatophores arising 
all around the cavity of the conidiomata, hyaline, cylindrical, 

branched at the base and above, septate, smooth-walled. 
Spermatogenous cells 5–7 × 3–5 µm, hyaline, enteroblastic, 
phialidic, cylindrical to lageniform, integrated or discrete, 
determinate, smooth-walled, with periclinal wall thickenings 
at the collarette zone, with terminal apertures or lateral aper-
tures formed from subtending cells of conidiophores imme-
diately below the transverse septa. Spermatia 3–4 × 2–3 µm 
( ̄x = 3.5 × 2.5 µm; n = 30), hyaline, cylindrical to oblong, 
aseptate, guttulate, smooth-walled.
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Fig. 195  Keissleriella quadriseptata (MFLU 19-2871) a, b Appear-
ance of dark brown to black conidiomata on the host. c Vertical 
section of peridium. d Vertical section of conidioma. e–i Conidi-
ophores, conidiogenous cells and developing conidia. j Germinating 

conidium. k Conidia. l, m Culture on PDA. Scale bars: a–b = 200 µm, 
c = 50 µm, d = 100 µm, e = 20 µm, f–i, k = 10 µm, j = 20 µm, l–m = 10 
mm

Material examined: Italy, Province of Ravenna, Lido 
di Dante, on dead aerial stems of Ammophila arenaria 
(Poaceae), 27 January 2015, Erio Camporesi, IT2355 
(MFLU 19-2871), living culture MFLUCC 15-0131 = ICMP 
21845 = KUMCC 15-0585, (KUN, HKAS 101689).

Notes: Phylogenetic tree reconstruction based on LSU, 
SSU, ITS, tef1 sequence dataset shows that strain MFLUCC 
15-0131/IT2355 is close to K. quadriseptata. The sequence 
similarities between MFLUCC 15-0131/IT2355 and K. 
quadriseptata (KT 2292) are 99% (847/850) in LSU, 99% 
(492/496) in ITS, 99% (1017/1028) in SSU, and 98% 
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Fig. 196  Kellermania yuc-
cigena (redrawn from Morgan-
Jones et al. 1972c) a Vertical 
section of conidioma. b Conid-
iogenous cells and developing 
conidia. c Conidia

(903/924) in tef1. Our strain has hyaline, cylindrical to 
oblong, aseptate, guttulate spermatia which is similar to 
these of spermatial morph in K. gloeospora and K. tamin-
ensis (Tanaka et al. (2015).

Kellermania Ellis & Everh., J. Mycol. 1(12): 153 (1885)
Facesoffungi number: FoF 06690, Fig. 196
Dothideomycetes, Incertae sedis, Botryosphaeriales, 

Planistromellaceae
Saprobic on plants in terrestrial habitats, such as Aspar-

agaceae, subfamilies Agavoideae and Nolinoideae (Nag 
Raj 1993; Minnis et al. 2012; Crous et al. 2014a). Sexual 
morph: see Monkai et al. (2013). Asexual morph: Con-
idiomata dark brown, pycnidial, solitary to aggregated, 
immersed, globose in section view, unilocular or multilocu-
lar, glabrous, ostiolate. Ostiole single, circular or oval, non-
papillate, centrally located. Conidiomatal wall composed 

of thick-walled, dark brown to brown cells of textura pris-
matica in the exterior, gradually merging with thin-walled, 
hyaline cells of textura angularis in the conidial hymenium, 
becoming thicker, pale brown to hyaline cells towards conid-
ial hymenium, with columnar, thin-walled, hyaline cells 
surrounding the ostiole. Conidiophores reduced to conid-
iogenous cells, invested in mucus. Conidiogenous cells hya-
line, holoblastic, discrete, determinate, often of two kinds, 
those producing macroconidia, arising from thebasal and 
lateral wall, cylindrical to subcylindrical, smooth-walled; 
those producing microconidia restricted in the inner wall 
around the ostiolar region, ampulliform to broadly ampul-
liform, smooth-walled. Macroconidia hyaline, cylindrical to 
narrowly clavate, truncate at the base, unicellular or eusep-
tate, bearing single, multiple, stout and unbranched, attenu-
ated, flexuous apical appendages or lacking appendages. 
Microconidia hyaline, cylindrical to ellipsoidal or irregular, 
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rounded and blunt at the apex, truncate at the base, unicel-
lular, smooth-walled.

Type species: Kellermania yuccigena Ellis & Everh., J. 
Mycol. 1(12): 154 (1885)

Notes: Kellermania was revised by Sutton (1968, 1980), 
Morgan-Jones et al. (1972a) and Nag Raj (1993). Minnis 
et al. (2012) included molecular data and placed Kellerma-
nia in Planistromellaceae (Botryosphaeriales). They stated 
that conidial appendages as single characters have insuf-
ficient value to separate genera in coelomycetes, and then 
reduced Alpakesa Subram. & K. Ramakr. and Piptarthron 
Mont. ex Höhn. to synonymy with Kellermania. Crous et al. 
(2014a) designated an epitype on leaves of Yucca rostrata 
(Asparagaceae) from USA and confirmed the placement of 
Kellermania as in Minnis et al. (2012). Wijayawardene et al. 
(2017b) estimated there to be 20 species in Kellermania. The 
sexual morph of Kellermania has been assigned to Plan-
istroma A.W. Ramaley and Planistromella A.W. Ramaley 
(1991, 1992, 1993, 1995, 1998), but they both were reduced 
to synonymy with Kellermania (Minnis et al. 2012). Monkai 
et al. (2013) considered Planistroma as a separated genus 
based on LSU and ITS sequence data.

Minnis et al. (2012) adopted a broad generic circum-
scription for Kellermania, including single, multiple, or no 
conidial appendages taxa. This broad generic concept can 
easily lead to confusion between Kellermania and other gen-
era, such as Brencklea, Crinitospora and Parastagonospora. 
Brencklea is similar to K. yuccigena in septate conidia bear-
ing an attenuated, cellular, apical appendage, but it can be 
distinguished from the later by its hyaline to pale brown, 
fusiform to naviculate conidia. Crinitospora has hyaline, 
1-euseptate conidia bearing multiple, apical appendages 
(Type A, see Nag Raj 1993), which are similar to K. uni-
septata (Minnis et al. 2012). However, Crinitospora can be 
distinguished from K. uniseptata by its annellidic conidiog-
enous cells and acervular conidiomata. Parastagonospora 
share similar morphology of conidia (cylindrical, euseptate, 
lacking conidial appendages) with K. yuccifoliorum, K. con-
fusa and K. macrospora. However, they differ in phylogeny 
(Parastagonospora belongs to Planistromellaceae, and Par-
astagonospora belongs to Phaeosphaeriaceae). The conidia 
of Kellermania are variable in shape, septate, appendages. 
In the future, a large number of collections of Kellermania 
species are needed to clarify the generic boundary.

Distribution: Algeria, France, Mexico, USA (Nag Raj 
1993; Minnis et al. 2012; Monkai et al. 2013; Crous et al. 
2013, 2014a).

Kendrickomyces B. Sutton, V.G. Rao & Mhaskar, Trans. Br. 
Mycol. Soc. 67(2): 243 (1976)

Facesoffungi number: FoF 07423, Fig. 197
Ascomycota, genera incertae sedis

Saprobic on dead branches of Terminalia belerica (Com-
bretaceae) and parasitic on fruits of Ziziphus jujuba (Rham-
naceae) (Sutton 1980; Mandal and Dasgupta 1984). Sexual 
morph: undetermined. Asexual morph: Conidiomata stro-
matic, pycnidial, at maturity furfuraceous, solitary to gre-
garious or confluent, immersed, globose to collabent, mul-
tilocular, glabrous, ostiolate. Locules initiated in the upper 
layer, aggregated into 1–2 separate groups within the stroma, 
vertically elongated, regularly arranged. Ostiole single to 
each locule at first, then merging into a single communal 
ostiole, papillate, circular. Conidiomatal wall composed of 
thick-walled, dark brown cells of textura angularis in the 
outer peripheral wall, gradually merging with thick-walled 
cells of textura oblita in the middle layer, becoming pro-
gressively looser towards upper region of the conidiomata. 
Conidiophores arising from the inner layer of locular wall, 
hyaline, cylindrical or irregular, irregularly branched, sep-
tate, smooth-walled. Conidiogenous cells hyaline, entero-
blastic, phialidic, integrated, determinate, smooth-walled, 
with periclinal thickening, with minute channel and collar-
ette. Conidia hyaline, allantoid, unicellular, smooth-walled, 
guttulate.

Type species: Kendrickomyces indicus B. Sutton, V.G. 
Rao & Mhaskar, Trans. Br. Mycol. Soc. 67(2): 244 (1976)

Notes: Kendrickomyces is characterized by complex 
multilocular conidiomata, furfuraceous ostioles, phialidic 
conidiogenous cells and falcate conidia (Sutton et al. 1976). 
The furfuraceous ostioles in Kendrickomyces can easily be 
confused with asexual morphs of Phacidium (especially for 
P. italica), Cytospora and Waydora. However, these genera 
can be separated by differences in conidiomata and conidia. 
The asexual morph of Phacidium has fusiform to ellipsoid or 
cylindrical conidia bearing funnel-shaped mucoid append-
ages. While the conidia of Cytospora, Kendrickomyces, 
and Waydora are allantoid, and lack conidial appendages 
(Nag Raj 1993, this study). Kendrickomyces can be distin-
guished from Cytospora and Waydora by its complex mul-
tilocular conidiomata. Kendrickomyces has definite locular 
chambers surrounding by ecto- or endostroma, and distinct 
locular channels uniting into a main ostiole. Whereas the 
conidiomata of Cytospora and Waydora are convoluted and 
lacunose (Sutton et al. 1976; Norphanphoun et al. 2017). 
Cytospora differs from Waydora in multiple wall layers 
and locular organization in the stromata (Sutton et al. 1976; 
Senanayake et al. 2018). Two species are accepted in the 
genus, K. brevisporus N.C. Mandal & M.K. Dasgupta and 
K. indicus, but neither has molecular data.

Distribution: India (Sutton 1980).

Koorchaloma Subram., J. Indian bot. Soc. 32: 124 (1953)
 = Pseudoornatispora Tibpromma & K.D. Hyde, in Tib-
promma et al., Fungal Diversity, [115] (2018)



556 Fungal Diversity (2020) 100:279–801

1 3

Fig. 197  Kendrickomyces indi-
cus (redrawn from Sutton 1980) 
a Conidia. b Conidiophores and 
conidiogenous cells. c Vertical 
section of conidioma

Facesoffungi number: FoF 06611
Sordariomycetes, Hypocreomycetidae, Hypocreales, 

Stachybotryaceae
Saprobic on plants in terrestrial or marine habit. Sex-

ual morph: Perithecia dark brown for most part, becom-
ing paler in the papilla neck and ostiolar region, collaps-
ing when dry, discrete, globose to subglobose or pyriform, 
unilocular, setose, ostiolate. Ostiole circular or oval, filled 
with hyaline periphysis. Perithecial setae arising all around 
the perithecial wall in the middle part, cylindrical, septate, 
dark brown and thick-walled in the basal part, becoming 
paler and thin-walled towards apex, with swollen and bul-
bous terminal cells. Peridium composed of thick-walled, 
brown to dark brown cells of textura angularis in the exte-
rior, gradually merging with paler or hyaline cells of textura 
prismatica. Asci hyaline, 8-spored, unitunicate, clavate, api-
cal apparatus non-amyloid. Ascospores hyaline, fusiform 
or slightly sigmoid, occasionally lunate, 1-sepate, smooth 
or verrucose, guttulate (Nag Raj 1984; Tibpromma et al. 
2018). Asexual morph: Conidiomata brightly coloured, 
stromatic, spuriously sporodochioid or shallow-cupulate 
with varying degrees of excipular development, superficial, 
gelatinous or not, setose. Conidiomatal wall consisting of 
two parts: (a) basal stroma with thick-walled, brown cells 
of textura angularis; (b) excipulium with thick-walled, pale 

brown to hyaline cells of textura intricata to textura oblita 
or textura intricata. Conidiomatal setae dark brown to black 
at the base, hyaline at the apex, apical cell often inflated 
and showing percurrent growth, subulate to subcylindrical, 
straight or slightly curved, marginal and irregularly inter-
spersed, septate. Conidiophores reduced to conidiogenous 
cells or present, hyaline, cylindrical or lageniform, branched, 
septate, formed from the basal stroma. Conidiogenous cells 
short, holoblastic, subcylindrical, hyaline, smooth, arising 
from inner layers of conidiomata. Conidia fusiform, with an 
apiculate apex and a narrow truncate base, aseptate, hyaline, 
thick-walled, smooth, guttulate, bearing a flared, mucoid 
appendage at both ends (Nag Raj 1993).

Type species: Koorchaloma madreeya Subram., J. Indian 
bot. Soc. 32: 124 (1953)

Notes: Koorchaloma species are commonly found as sap-
robes, and have been reported in Argentina, China, Jamaica, 
Japan, India, Lithuania, USA and Thailand (Nag Raj 1993; 
Allegrucci et al. 2011, this study). This genus was origi-
nally regarded as hyphomycetous (Subramanian and Ram-
akrishnan 1953, 1956). However, Nag Raj (1984, 1993) 
revised the genus and demonstrated that the conidiomata of 
the generic type are indeed cupulate conidiomata with mod-
erate development of an excipulum. Therefore, they placed 
it in coelomycetes and recognized five taxa. Six additional 
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taxa, K. dimorpha Matsush., K. europaea Treigienė, K. 
galateae Kohlm. & Volkm.-Kohlm., K. novojournalis 
Yanna, K.D. Hyde & Goh, K. scutiae Allegr., Eliades & 
Aramb., and K. spartinicola V.V. Sarma et al. were added 
(Yanna et al. 1998a; Kohlmeyer and Volkmann-Kohlmeyer 
2001; Matsushima 2003; Treigienė 2006; Allegrucci et al. 
2011).

Based on culture studies, Koorchaloma was connected to 
a Kananascus Nag Raj sexual morph by Nag Raj (1984). 
Kananascus is characterized by globose to subglobose, uni-
locular, setose perithecia, unitunicate, 8-spored asci with 
J- apical rings and hyaline, fusiform, 1-septate, verrucose 
or smooth-walled ascospores. Tibpromma et  al. (2018) 
described a new genus Pseudoornatispora on Pandanus sp. 
(Pandanaceae) in Thailand, with P. krabiense as the type 
species. However, the morphology of the sexual morph of 
P. krabiense is similar to the type species of Kananascus, K. 
verrucisporus Nag Raj. The only difference between these 
two species is that Pseudoornatispora krabiense has filiform, 
cellular, branched or unbranched paraphyses and fusiform 
ascospores with a mucilaginous sheath, while these charac-
ters are absent in K. verrucisporus. In addition, the asexual 
morph of P. krabiense also shares a similar form of conidi-
omata, conidiogenous cells and conidia with Koorchaloma 
species (especially with K. okamurae). We note that the 
conidia shown by Tibpromma et al. (2018; Fig. 87e–h) do not 
have mucoid appendages, but they can be seen in Fig. 87b, 
c. Phylogenetic analyses of LSU, ITS and rpb2 sequence 
data show that P. krabiense (MFLUCC16-0317, MFLUCC 
16-0318) clustered with K. spartinicola (SAP130) and K. 
bambusae (MFLU 19-2899) with high bootstrap support 
(Fig. 198). However, Kananascus sp. (SAP141) formed a dis-
tinct branch in Stachybotryaceae (Fig. 198). Due to a lack of 
sequence data for Kananascus verrucisporus, it is difficult to 
know if Kananascus sp. (SAP141) is related. Considering the 
morphology and phylogeny, Pseudoornatispora is considered 
to be congeneric with Koorchaloma and Koorchaloma (1953) 
is protected over Pseudoornatispora (2018).

Buchan et al. (2002) placed Koorchaloma in Trichospha-
eriaceae (Trichosphaeriales, Sordariomycetes) based on ITS 
sequence of K. spartinicola. However, our phylogeny shows 
that Koorchaloma is related to Stachybotryaceae. It is neces-
sary to collect and designate an epitype of K. madreeya from 
its original host and area to confirm its placement.

Distribution: India, Jamaica, Japan, Thailand, (Nag Raj 
1993; Tibpromma et al. 2018, this study).

Koorchaloma bambusae Nag Raj, Mycotaxon 19: 175 
(1984)

Facesoffungi number: FoF 07433, Figs. 199, 200
Saprobic on dead leaves and culms of Bambusa sp. 

(Poaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata up to 150 μm long and up to 100 μm wide, 

off-white when moist, dirty yellow to brownish yellow 
when dry, stromatic, shallow-cupulate, amphigenous when 
foliicolous, solitary to gregarious and often confluent, 
superficial, appearing as pulvinate, gelatinous, flat crusts, 
rounded to oval in outline, occasionally elongate, setose. 
Conidiomatal wall composed of two types: (a) basal wall of 
textura angularis with thick-walled, dark brown cells; (b) 
reduced excipulum of textura oblita with pale brown cells 
in the outer layers gradually merging with a loose textura 
intricata with hyaline cells in the inner layers. Conidiomatal 
setae 65–180 μm long, 3–13 μm wide, dark brown, becom-
ing progressively paler towards the apex, cylindrical, slightly 
inflated at base and apex, straight or variously curved, up to 
3-septate, unbranched, thick-walled, interspersed through 
the basal stroma. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells 8–14 × 2.5–5 µm ( ̄x = 10 × 3 μm), 
hyaline, cylindrical to ampulliform or lageniform, with min-
ute periclinal thickenings, discrete, smooth-walled. Conidia 
10–16 × 4–6 µm ( ̄x = 13 × 5 µm, n = 150), mostly hyaline, 
fusiform, with an apiculate apex and a narrow truncate base, 
aseptate, thick- and smooth-walled, guttulate, bearing flared 
apical and basal mucoid appendages.

Material examined: Jamaica, Maggotty, on dead leaves 
and culms of Bambusa sp. (Poaceae), 30 May 1978, T.R. 
Nag Raj (DAOM 187208, holotype); Thailand, Chiang 
Rai, on dead leaves of bamboo, 19 April 2014, Sun-Jun Zu, 
WJL0037 (MFLU 19-2899), (KUN, HKAS 93583).

Notes: The new collection (MFLU 19-2899/WJL037) 
from Thailand is similar to the type of Koorchaloma bam-
busae in having yellow to brownish yellow, shallow-cupu-
late, setose conidiomata with a basal stroma composing cells 
of textura angularis to textura intricta, phialidic, cylindrical 
to ampulliform conidiogenous cells and fusiform conidia 
bearing mucoid appendages. The new collection shares simi-
lar conidial dimensions to the conidia of the holotype of K. 
bambusae (wjl037: 10–16 × 4–6 µm ( ̄x = 14 × 5 µm, DAOM 
187208: 11–14 × 4–5.5 µm ( ̄x = 12 × 5 µm). According to 
morphology, habit and host, our collection is identified as a 
new record of K. bambusae from Thailand.

Koorchaloma jamaicensis Nag Raj, Mycotaxon 19: 179 
(1984)

Facesoffungi number: FoF 07434, Fig. 201
Saprobic on blades of grass. Sexual morph: see Nag Raj 

(1984). Asexual morph: Conidiomata 100–300 µm diam., 
30–50 µm deep (conidiomatal dimension from Nag Raj 
1993, excluding the conidial mass), dark brown to black, 
stromatic, shallow-cupulate, amphigenous, solitary to gre-
garious and occasionally confluent, superficial, appearing 
as pulvinate, gelatinous, flat crusts, rounded to cylindrical 
or irregular in outline, setose. Conidiomatal wall composed 
of two types: (a) basal wall of textura angularis with thick-
walled, dark brown cells; (b) excipulum reduced, of textura 
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oblita with pale brown cells in the outer layers gradually 
merging with a loose textura intricata with hyaline cells 
in the inner layers. Conidiomatal setae 100–200 μm long, 
3–12 μm wide, marginal and irregularly interspersed, dark 

brown to black in the basal part, becoming paler above, 
with a somewhat bulbous, almost colourless, thin-walled, 
occasionally percurrent growth of terminal cell, subulate 
to subcylindrical, straight or variously curved, unbranched, 
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Fig. 198  Phylogenetic tree generated from a maximum likeli-
hood analysis based on a concatenated alignment of ITS, LSU and 
rpb2 sequences data representing Koorchaloma and other genera in 
Stachybotriaceae. Seventy-seven strains are included in the analyses, 
which comprise 2112 characters including gaps (LSU: 1–827, rpb2: 
828–1548, ITS: 1549–2112). Single gene analyses were carried out 
and compared with each species, topology of the tree, and clade sta-
bility. Calonectria ilicicola CBS 190.50, Fusarium sambucinum CBS 
146.95 and Nectriacinnabarina AR4477 are used as the outgroup 
taxa. The tree topology of the maximum likelihood analysis is simi-
lar to either the maximum parsimony or the Bayesian analysis. The 
best scoring RAxML tree with a final optimization likelihood value 
of − 23154.202969 is presented. The matrix had 882 distinct align-
ment patterns, with 13.84% of undetermined characters or gaps. 
Estimated base frequencies were: A = 0.248526, C = 0.253298, 
G = 0.284160, T = 0.214016; substitution rates AC = 1.616659, 
AG = 4.226940, AT = 1.302843, CG = 1.028656, CT = 8.666029, 
GT = 1.000000; gamma distribution shape parameter α = 0.592271. 
The maximum parsimonious dataset consisted of constant 1310, 676 
parsimony-informative and 126 parsimony-uninformative characters. 
The parsimony analysis of the data matrix resulted in the maximum 
of two equally most parsimonious trees with a length of 4601 steps 
(CI = 0.290, RI = 0.683, RC = 0.198, HI = 0.710) in the first tree. Max-
imum parsimony (MPBS) and maximum likelihood (MLBS) boot-
strap support values higher than 50%, and Bayesian posterior prob-
abilities ≥ 0.95 (PP) are shown above or below the nodes. Hyphen 
(“–”) indicates a value lower than 50% for MPBS and MLBS and a 
posterior probability lower than 0.95 for BYY. The scale bar indicates 
0.05 changes. Ex-type strains are in bold. New isolates are shown in 
red

◂

septate. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells 8–12 × 2–3 μm, hyaline, ampulliform 
to lageniform, with minute periclinal thickenings in the col-
larette zone, discrete, smooth-walled. Conidia 15–20 × 3–4 
( ̄x = 17 × 3.4) μm, hyaline, naviculate, occasionally fusiform, 
with an obtuse apex and a narrow truncate base, aseptate, 
thick- and smooth-walled, guttulate, bearing initially fun-
nel-shaped appendages, then splitting into several radiating 
strands at each end.

Material examined: Jamaica, Montego Bay, Seawind 
Beach Resort area, on blades of undetermined grass, 27 May 
1978, T.R. Nag Raj (DAOM 187210, type).

Koorchaloma krabiense (Tibpromma & K.D. Hyde) W.J. Li 
& K.D. Hyde, comb. nov.
 = Pseudoornatispora krabiense Tibpromma & K.D. Hyde, 
in Tibpromma et al., Fungal Diversity: [115] (2018)

Index Fungorum number: IF557169, Facesoffungi num-
ber: FoF 07435

Description and illustration: See Tibpromma et al. (2018)
Notes: The differences between sexual morph and other 

Koorchaloma species has been discussed above (see notes 
under Koorchaloma genera). The conidia and conidiomata 
of K. krabiense (=  P. krabiense) are similar to K. okamurae, 
but can be distinguished by the conidiophores. Koorchaloma 
okamurae has hyaline, cylindrical, branched conidiogenous 
cells, while this character is absent in K. krabiense.

Koorchaloma occidentale Nag Raj, Mycotaxon 19: 191 
(1984)

Facesoffungi number: FoF 07436, Fig. 202
Saprobic on blades of Gramineae. Sexual morph: unde-

termined. Asexual morph: Conidiomata 80–180 µm diam., 
40–70 µm deep (conidiomatal dimension from Nag Raj 
1993, excluding the conidial mass), with yellow to brownish 
yellow crusts, stromatic, shallow-cupulate, mostly solitary, 
sometimes gregarious or confluent, superficial, appearing 
as pulvinate, gelatinous, rounded to oval in outline, setose. 
Conidiomatal wall composed of two types: (a) basal wall of 
textura angularis with hyaline cells; (b) excipulum moder-
ately developed, of textura oblita in the outer layers merg-
ing with textura intricata in the inner layers. Conidiomatal 
setae 80–160 μm long, 3–10 μm wide, interspersed through-
out the conidioma, brown in the basal part, becoming pale 
yellow to almost colourless at the apex, subulate with a 
slightly bulbous base and an acute apex, straight or vari-
ously curved, unbranched, septate, with the septa indistinct 
in the upper part, often showing percurrent growth. Con-
idiophores hyaline, cylindrical to subcylindrical, branched, 
septate, invested in mucus. Conidiogenous cells 12–17 × 2–3 
μm, hyaline, ampulliform to lageniform or obclavate, with 
minute collarettes, discrete or sometimes integrated, smooth-
walled. Conidia 8–14 × 2–4 ( ̄x = 11 × 3) μm, hyaline, fusi-
form, with an acute apex and a narrow truncate and often 
apiculate base, aseptate, smooth-walled, guttulate, bearing 
a mucoid appendage at each end.

Material examined: Jamaica, Montego Bay, Seawind 
Beach Resort area, on blades of Gramineae, 27 May 1978, 
T.R. Nag Raj (DAOM 187212, type).

Koorchaloma okamurae I. Hino & Katum., Icones Fungo-
rum Bamb. Jap.: 264 (1961)

Facesoffungi number: FoF 07437, Fig. 203
Saprobic on dead culms of Sinobambusa tootsik 

(Poaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 150–300 µm diam., or up to 900 µm diam, 
when confluent, 35–45 µm deep (conidiomatal dimension 
from Nag Raj 1993, excluding the conidial mass) yellowish 
to orange-yellow, stromatic, shallow-cupulate, solitary to 
gregarious or occasionally confluent, superficial, appearing 
as pulvinate, gelatinous, rounded to oval or heart-shaped in 
outline, setose. Conidiomatal wall composed of two types: 
(a) basal wall of textura angularis with hyaline cells; (b) 
excipulum well developed, of textura intricata with septate, 
branched, hyaline, hyphoid elements. Conidiomatal setae 
up to 200 µm long, 9–10 µm wide at the base, 5–7 µm wide 
above (conidiomatal setae dimension from Nag Raj 1993), 
marginal, brown to dark brown at the base, becoming paler 
and slightly attenuated towards the apex, cylindrical to sub-
cylindrical, straight or slightly curved, unbranched, sep-
tate. Conidiophores hyaline, cylindrical to subcylindrical, 
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Fig. 199  Koorchaloma bambusae (DAOM 187208, holotype) a, b 
Herbarium specimen. c–e Appearance of dirty yellow to brownish 
yellow conidiomata on the host. f Conidioma mounted in 10% KOH. 

g–h Setae. i Sterile hyphae at excipulum. j–l Conidiophores, conid-
iogenous cells and developing conidia. m–s Conidia. Scale bars: c–
e = 200 µm, f = 100 µm, g–h = 20 µm, i–l = 10 µm, m–s = 5 µm

branched, septate, formed from the innermost cells of the 
basal stroma. Conidiogenous cells 14–30 × 2–4 μm, hyaline, 
subcylindrical, with marked periclinal thickenings and flared 
collarettes, discrete, smooth-walled. Conidia 10–14 × 3–5.5 
( ̄x = 12 × 4.5) μm, hyaline, fusiform, obtuse at the apex, 

narrowed and slightly truncate at the base, aseptate, thick 
and smooth-walled, guttulate, bearing a funnel-shaped, 
mucoid appendage at each end.

Material examined: Japan, Kyoto Pref., Kyoto-si, Arashi-
yama, on dead culms of Sinobambusa tootsik (Makino) 
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Fig. 200  Koorchaloma bambusae (MFLU 19-2899) a Specimen. 
b, c Appearance of brownish coniodiomata on the host. d Conidi-
oma mounted in water. e Conidiomatal setae. f Conidiomatal wall. 

g–i Conidiogenous cells and developing conidia. j–p Conidia. Scale 
bars: b = 1000 µm, c–d = 200 µm, e = 50 µm, f = 20 µm, g–j = 10 um, 
k–p = 5 µm

Makino (Poaceae), 27 August 1960, H. Okamura & H. 
Muroi (DAOM 187213, isotype).

Leptodermella Höhn., Z. Gärungsphysiol. 5: 212 (1915)
Facesoffungi number: FoF 07426, Fig. 204
Ascomycota, genera incertae sedis

Saprobic on dead stems of Matricaria suaveolens (Aster-
aceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata pale orange, acervular, solitary, epidermal to 
subepidermal, immersed to erumpent, circular, unilocular, 
glabrous. Ostiole absent, dehiscence byirregular break-
down of upper host tissue. Conidiomatal wall composed 
of thin-walled, hyaline cells of textura angularis in the 
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Fig. 201  Koorchaloma jamaicensis (DAOM 187210, type) a, b 
Herbarium specimen. c–e Appearance of dark brown to black con-
idiomata on the host. f Surface of conidiomata. g Setae. h Conidi-
oma mounted in 10% KOH. i–l Conidiophores, conidiogenous cells 

and developing conidia. m–p Conidia. Scale bars: c–d = 500  µm, 
e = 200  µm, f = 50  µm, g = 20  µm, h = 100  µm, i–l = 10  µm, m–
p = 5 µm

basal part. Conidiophores arising from the inner layer of 
the basal stroma, reduced to conidiogenous cells. Conid-
iogenous cells hyaline, holoblastic, cylindrical, determinate, 
smooth-walled. Conidia hyaline, ellipsoid to oval-ellipsoid, 
with rounded apex and truncate base, unicellular, thick- and 
smooth-walled, wall of two layers, the outer projecting as a 
basal frill, guttulate (Sutton 1980).

Type species: Leptodermella incarnata (Bres.) Höhn., Z. 
Gärungsphysiol. 5: 212 (1915)

Notes: Only Leptodermella incarnata is accepted in Lep-
todermella by Wijayawardene et al. (2017b). Leptodermella 
incarnata shares similar char Johnston et al. (2004) acters 

of conidia (hyaline, aseptate, ellipsoid to ovoid conidia 
with two layers wall) with asexual morph of Hercospora 
tiliae (Lamproconiacea, Diaporthales, Sordariomycetes) 
and Pezicula italica (Dermateaceae, Helotiales, Leotiomy-
cetes). However, they can be distinguished by conidiomata, 
conidiophores and conidiogenous cells. The conidiophores 
of Hercospora tiliae and Pezicula italica are reduced to 
conidiogenous cells, whereas they are hyaline, septate, and 
branched at the base in H. tilia (Sutton 1980; Senanayake 
et al. 2018). Leptodermella incarnata has acervular con-
idiomata and holoblastic, cylindrical conidiogenous cells. 
Hercospora tiliae has pycnidial, ostiolate conidiomata with 
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Fig. 202  Koorchaloma occidentale (DAOM 187212, type) a, b 
Herbarium specimen. c, d Appearance of yellow to brownish yellow 
conidiomata on the host. e, f Conidiomata mounted in 10% KOH. 

g Excipular elements. h, i Conidiophores and conidiogenous cells. 
j–n Conidia. Scale bars: c–d = 200 µm, e–f = 100 µm, g = 20 µm, h–
n = 10 µm

superficial cap of sterile tissues surrounding ostiole, and hol-
oblastic, cylindrical conidiogenous cells. Pezicula italica has 
pycnidial conidiomata with a large ostiole, and enteroblastic, 
phialidic conidiogenous cells (Fig. 264). No sexual morph 
has been linked to Leptodermella and no molecular data is 
available. Fresh collections of Leptodermella incarnate are 
needed to place this genus in a natural classification.

Distribution: Latvia (Sutton 1980).

Leptosphaeria Ces. & De Not., Comm. Soc. crittog. Ital. 
1(fasc. 4): 234 (1863)

Facesoffungi number: FoF 04369
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Leptosphaeriaceae
Saprobic or parasitic on stems and leaves of herbaceous 

or woody plants in terrestrial habitats. Sexual morph: see 
Sivanesan (1984), Hyde et al. (2013), Ariyawansa et al. 
(2015). Asexual morph: Conidiomata black, pycnidial, 
solitary to gregarious or confluent, superficial, globose to 
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Fig. 203  Koorchaloma okamurae (DAOM 187213, isotype) a, b 
Herbarium specimen. c–e Appearance of yellowish to orange-yel-
low conidiomata on the host. f Conidioma mounted in 10% KOH. 
g–j Conidiophores, conidiogenous cells and developing conidia. 

k–l Setae. m–r Conidia (p–r staining in lactophenol cotton blue 
and India ink). Scale bars: c–d = 500  µm, e = 200  µm, f = 100  µm, 
g–r = 10 µm

depressed globose, with a flattened base and cylindrical 
neck, unilocular, glabrous, ostiolate. Ostiole subcylindrical 
to irregular, centrally located. Conidiomatal wall composed 
of thick-walled, dark brown to brown then hyaline cells of 
textura globosa to textura. Conidiophores formed from the 
inner cavity of the conidiomata, reduced to conidiogenous 
cells or if present, hyaline, cylindrical, septate, branched, 

smooth-walled. Conidiogenous cells hyaline, enteroblas-
tic, phialidic, ampulliform to subcylindrical, determinate, 
smooth-walled. Conidia hyaline, cylindrical to subcylindri-
cal or ellipsoidal, unicellular, smooth, guttulate.

Type species: Leptosphaeria doliolum (Pers.) Ces. & De 
Not., Comm. Soc. crittog. Ital. 1(fasc. 4): 234 (1863)
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Fig. 204  Leptodermella 
incarnata (redrawn from Sutton 
1980) a Conidia. b Vertical 
section of conidioma. c Conid-
iogenous cells and developing 
conidia

Notes: Sivanesan (1984) provided a full account of the 
taxonomy, biology, pathology and asexual morph of Lepto-
sphaeria. Ariyawansa et al. (2015) evaluated the genus 
with molecular data and circumscribed Leptosphaeria 
sensu stricto to accommodate twelve species. The asexual 
morph of Leptosphaeria has been assigned to several genera, 
namely Coniothyrium Corda (Punithalingam 1980; Sivane-
san 1984), Diplodina Westend. (Holm 1957; Sivanesan 
1984), Phaeoseptoria Speg., (Hughes 1949; Webster l955, 
Webster and Hudson 1957), Phoma Sacc. (Hudson 1960; 
Lucas and Webster 1967), Scolecosporiella Petr. (Müller 
1953; Lucas and Webster 1967; Sutton 1980), Septoria 
Sacc. (Sutton and Waterston 1966; Sivanesan 1984), and 
Stagonospora (Sacc.) Sacc. (Müller 1950; Webster and 
Hudson 1957; Lucas and Webster 1967; Hsieh 1979). How-
ever, except for the phoma-like asexual morph, other genera 
have not been successfully linked with Leptosphaeria sensu 
stricto (de Gruyter et al. 2013; Ariyawansa et al. 2015). In 
this study, a fungus collected on Petasites sp. is morphologi-
cally and phylogenetically 100 % similar to L. sydowii, thus 
reprsenting an additional collection of L. sydowii. In addi-
tion, the sexual moph L. ebuli (MFLUCC 14 0828), which 
was described from Sambucus ebulus (Adoxaceae) by Liu 
et al. (2015a, b), clustered with four strains of L. sydowii 
with 100MLBS/1BPP (Fig. 205). Therefore, this strain is 
regarded as the sexual morph of L. sydowii and L. ebuli 
is reduced to synonymy with L. sydowii, as the latter has 
priority.

Distribution: England, Italy (Ariyawansa et al. 2015; 
Dayarathne et al. 2015, this study).

Leptosphaeria sydowii (Boerema, Kesteren & Loer.) 
Gruyter, Aveskamp & Verkley, inGruyter et al., Stud. Mycol. 
75: 20 (2012) [2013]
 = Leptosphaeria ebuli Jayasiri, Camporesi & K.D. Hyde, 
Fungal Diversity 72: 110 (2015)

Facesoffungi number: FoF 07428, Fig. 206
Saprobic on dead stem of Petasites sp. (Asteraceae). Sex-

ual morph: undetermined. Asexual morph: Conidiomata 
250–400 µm diam., 200–450 µm high, black, pycnidial, 
solitary to gregarious or confluent, superficial, globose to 
depressed globose, with flattened base, unilocular, thick-
walled, glabrous, smooth, with a distinct rostrate, long neck. 
Ostiole 100–200 µm long and 30–80 µm wide, subcylindri-
cal to irregular, with a tube-shaped pore, straight or curved, 
centrally located. Conidiomatal wall 50–100 µm wide, com-
posed of an outer textura globosa to textura angularis with 
dark brown to brown cells, and an inner textura angularis 
with hyaline cells. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells 5–8 × 2–6 µm, hyaline, entero-
blastic, phialidic, ampulliform to subcylindrical, determi-
nate, with moderate periclinal thickening in the collarette 
zone, smooth, formed from the inner cavity of the conidi-
omata. Conidia 4.3–6 × 1.6–3 µm ( ̄x = 5 × 2 µm; n = 30), 
hyaline, cylindrical to subcylindrical, rounded at both ends, 
unicellular, smooth-walled, guttulate.

Material examined: Italy, Province of Forlì-Cesena, near 
Monte Falco, on dead aerial stems of Petasites sp. (Aster-
aceae), 8 April 2015, Erio Camporesi, IT2484 (MFLU 
15-1240), (KUN, HKAS 93623).
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Fig. 205  Phylogenetic tree generated from a maximum likelihood 
analysis based on a concatenated alignment of ACT, LSU and ITS 
sequences data representing Leptosphaeria and allied genera. Thirty-
two strains are included in the analyses, which comprise 1618 char-
acters including gaps. Alternariaster helianthi CBS 327.69 is used 
as the outgroup taxon. The tree topology of the maximum likelihood 
analysis is similar to the Bayesian analysis. The best scoring RAxML 
tree with a final optimization likelihood value of − 4834.043321 
is presented. The matrix had 298 distinct alignment patterns, with 
12.75% of undetermined characters or gaps. Estimated base frequen-

cies were: A = 0.234301, C = 0.235164, G = 0.276778, T = 0.253757; 
substitution rates AC = 1.699909, AG = 1.997824, AT = 1.681020, 
CG = 0.712676, CT = 4.465480, GT = 1.000000; gamma distribution 
shape parameter α = 0.074292. Maximum likelihood (MLBS) boot-
strap support values higher than 50%, and Bayesian posterior prob-
abilities ≥ 0.95 (PP) are shown above or below the nodes. Hyphen 
(“–”) indicates a value lower than 50% for MLBS and a posterior 
probability lower than 0.95 for BYY. The scale bar indicates 0.02 
changes. Ex-type and reference strains are in bold. New isolates are 
in bold and blue

Notes: Leptosphaeria sydowii was introduced based on 
Phoma sydowii Boerema, Kesteren & Loer. (de Gruyter 
et al. 2013). This species is commonly found in Europe and 
was associated with perennial species of Senecio (Aster-
aceae) and other Asteraceae (Boerema et al. 2004). Lepto-
sphaeria sydowii is characterised by pycnidial, globose to 
depressed globose conidiomata with flattened base and pro-
nounced cylindrical neck, and hyaline, cylindrical to ellip-
soidal conidia. Our collection (MFLU 15-1240) fits well 
with the description provided by Boerema et al. (2004) and 
thus represents an additional collection of L. sydowii. The 
sexual morph of L. sydowii has been linked to L. senecionis 

(Fuckel) G. Winter, because these two taxa are often asso-
ciated (Holm 1957; Boerema et al. 2004). In this study, 
Leptosphaeria sydowii was connected to its sexual morph 
based on phylogenic analyses (see morphology in Liu et al. 
2015a, b).

Leptothyrina Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 124: 123 (1915)

Facesoffungi number: FoF 07427, Fig. 207
Ascomycota, genera incertae sedis
Saprobic or parasitic on the host plant in terrestrial habi-

tat, for example, Rubus sp. (Rosaceae). Sexual morph: 
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Fig. 206  Leptosphaeria sydowii (MFLU 15-1240) a Herbarium spec-
imen. b–e Appearance of black conidiomata on the host. f–h Vertical 
sections of conidiomata. i, j Section of peridium. k–q Conidiogenous 

cells and developing conidia. r Conidia. Scale bars c = 500  µm, d–
e = 200 µm, f–h = 100 µm, i–j = 20 µm, k–q = 5 µm, r = 10 µm
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Fig. 207  Leptothyrina rubi 
(redrawn from Sutton 1980) a 
Vertical section of conidioma. b 
Conidiophores, conidiogenous 
cells and developing conidia. c 
Conidia

undetermined. Asexual morph: Conidiomata black, 
amphigenous, subepidermal, immersed, circular, unilocu-
lar, glabrous. Ostiole absent, dehiscence by irregular splits 
of the apical wall. Conidiomatal wall composed of thick-
walled, dark brown cells of textura angularis in the upper 
part, becoming pale brown, larger cells in the basal part. 
Conidiophores arising from the innermost layer of cells 
of the basal stroma, hyaline, short-cylindrical, branched at 
the base, septate, smooth-walled. Conidiogenous cells hya-
line, polyblastic, sympodial to synchronous, cylindrical to 
lageniform, integrated or discrete, indeterminate, smooth-
walled, with 1–2 small, unthickened conidiogenous loci at 
the apices. Conidia hyaline, cylindrical to fusiform, tapered 
and curved towards the base, obtuse at the apex, unicellular, 
smooth-walled, eguttulate.

Type species: Leptothyrina rubi (Duby) Höhn., Sber. 
Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 124: 123 
(1915)

Notes: Leptothyrina is characterized by immersed, 
acervular-like conidiomata, sympodial, flask-shaped conid-
iogenous cells and short-cylindrical conidia. The asexual 
morphs of Coccomyces De Not. and Hypoderma De Not. 
share a similar form of conidiomata, conidiogenous cells and 
conidia (Johnston 1986, 1990). Due to a lack of molecular 
data, Leptothyrina is placed in Ascomycota, genera incertae 
sedis following (Wijayawardene et al. 2017).

Distribution: Switzerland (Sutton 1980).

Leptotrochila P. Karst., Bidr. Känn. Finl. Nat. Folk 19: 245 
(1871)
 = Sporonema Desm., Annls Sci. Nat., Bot., sér. 3 8: 172, 
182 (1847)

Facesoffungi number: FoF 07429
Leotiomycetes ,  Leotiomycet idae ,  Helot iales , 

Drepanopezizaceae
Saprobic or parasitic on the host plant in terrestrial habi-

tat. Sexual morph: see Karsten (1871). Asexual morph: 
Conidiomata brown, pycnidial, solitary to gregarious or 
confluent, immersed, subglobose, unilocular, convoluted, 
glabrous. Ostiole absent, dehiscence by breakdown of api-
cal wall in the middle part. Conidiomatal wall composed of 
thick-walled, pale brown to hyaline, compact cells of textura 
angularis in the basal and lateral part, becoming dark brown, 
larger cells towards the apex. Conidiophores arising from 
inner layers of the basal and lateral wall of conidiomata, 
hyaline, cylindrical or irregular, branched, septate, smooth-
walled. Conidiogenous cells hyaline, enteroblastic, phialidic, 
cylindrical to lageniform, integrated or discrete, indetermi-
nate, smooth-walled, with periclinal thickening at collarette 
zone. Conidia hyaline, fusiform to cylindrical or irregular, 
unicellular, smooth-walled, eguttulate.

Type species: Leptotrochila radians (Roberge ex Desm.) 
P. Karst., Bidr. Känn. Finl. Nat. Folk 19: 245 (1871)

Notes: More than 50 taxa have been described in Sporo-
nema (http://www.index fungo rum.org/names /Names 
.asp). Limber (1955) studied and compared 18 species of 
Sporonema while Sutton (1980) gave a detailed generic 

http://www.indexfungorum.org/names/Names.asp
http://www.indexfungorum.org/names/Names.asp
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Fig. 208  Leptotrochila med-
icaginis (redrawn from Sutton 
1980) a Vertical section of 
conidioma. b Conidia. c Conidi-
ophores, conidiogenous cells 
and developing conidia

description, but only the type species was treated in his 
study. The type species of Sporonema, S. phacidioides, was 
connected to Leptotrochila medicaginis (Fuckel) Schüepp 
(Sutton 1980) and therefore, Johnston et al. (2014) syn-
onymized Sporonema under Leptotrochila. Leptotrochila 
shares a similar form of conidia with phoma-like fungi, but 
it can be separated from the latter by its convoluted con-
idiomata. There is no molecular data available for asexual 
morph of Leptotrochila. Fresh collections are needed to 
better understand this genus and confirm the connection 
between Leptotrochila and Sporonema.

Distribution: Austria, Australia, Canada, Dominica, 
Czechoslovakia, Cyprus, India, Iraq, Israel, Italy, Kenya, 
Latvia, Malawi, New Zealand, Tanzania, UK, USA, Zam-
bia (Sutton 1980).

Leptotrochila medicaginis (Fuckel) Schüepp, Phytopath. Z. 
36: 253 (1959)
 = Sporonema phacidioides Desm., Annls Sci. Nat., Bot., sér. 
3 8: 172, 182 (1847)

Facesoffungi number: FoF 07430, Fig. 208
Saprobic or parasitic on the host plant in terrestrial 

habitat, such as Medicago sativa, M. lupulina (Fabaceae). 
Sexual morph: see Sutton (1980) and Semeniuk (1982). 
Asexual morph: Conidiomata up to 150 µm diam., 100 µm 

deep, brown, pycnidial, solitary to gregarious or confluent, 
immersed, subglobose, unilocular, convoluted, glabrous. 
Ostiole absent, dehiscence by breakdown of apical wall 
in the middle part. Conidiomatal wall composed of thick-
walled, pale brown to hyaline, compact cells of textura angu-
laris in the basal and lateral part, becoming dark brown, 
with larger cells towards the apex. Conidiophores arising 
from inner layers of the basal and lateral wall of conidi-
omata, hyaline, cylindrical or irregular, branched, septate, 
smooth-walled. Conidiogenous cells 7–15 × 2–3 µm hyaline, 
enteroblastic, phialidic, cylindrical to lageniform, integrated 
or discrete, indeterminate, smooth-walled, with periclinal 
thickening at collarette zone. Conidia 4–5.5 × 2–2.5 µm, hya-
line, fusiform to cylindrical or irregular, unicellular, smooth-
walled, eguttulate (adapted from Sutton 1980).

Leptoxyphium Speg., Physis, Rev. Soc. Arg. Cienc. Nat. 
4(no. 17): 294 (1918)

Facesoffungi number: FoF 06949
Dothideomycetes, Dothideomycetidae, Capnodiales, 

Capnodiaceae
Saprobic on sugary exudates from insects growing on the 

surface of living leaves. Thallus composed of grey brown to 
brown, cylindrical, branched, septate, network-like myce-
lium. Sexual morph: undetermined. Asexual morph: 
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Conidiomata grey-brown, synnematous, gregarious, superfi-
cial, arising from aggregated hyphae, base bulbous, compris-
ing parallel hyphae, straight to slightly flexuous, sometimes 
with helical twisting, differentiated into a basal stalk and a 
funnel-shaped, cupulate head. Stalk and pycnidial wall com-
posed of thick-walled, dark brown to brown cells of textura 
porrecta. Conidiophores formed on inner layers of pycnidial 
wall. Conidiogenous cells not observed. Conidia hyaline, 
ellipsoid, unicellular, smooth-walled, eguttulate (Hughes 
1976; Chomnunti et al. 2011).

Type species: Leptoxyphium graminum (Pat.) Speg., 
Physis, Rev. Soc. Arg. Cienc. Nat. 4(no. 17): 294 (1918)

Notes: Twenty taxa are accepted in Leptoxyphium, but few 
have been studied with molecular data (Cheewangkoon et al. 
2009; Crous et al. 2011b; Chomnunti et al. 2011; Yang et al. 
2014). Chomnunti et al. (2011) regarded Leptoxyphium as a sep-
arate genus in Capnodiaceae based on LSU and SSU sequence 
data. The phylogeny derived from a LSU, SSU and ITS dataset 
shows that our strain (MFLUCC 14-0189/UiTM05) clustered 
with L. cacuminum (MFLUCC10-0049, MFLUCC10-0086, 
MFLUCC 10-0059), L. glochidion (IFRDCC 2651) and L. 
fumago (CBS 123.26) (Fig. 53). Comparison of LSU, SSU and 
ITS sequence data of these strains show they are conspecific. 
The sequence similarities among these strains are shown in 
Table 7. They share a similar form of pycnidia and conidia, 
and the only difference among these strains are pycnidial and 

conidial dimensions (Table 8). However, this difference is con-
sidered to be intraspecies variation. The name Leptoxyphium 
fumago has priority, thus L. cacuminum and L. glochidion are 
reduced to synonymy with L. fumago.

Distribution: Australia, China, Madagascar, Thailand 
(Cheewangkoon et al. 2009; Crous et al. 2011a; Chomnunti 
et al. 2011; Yang et al. 2014)

Leptoxyphium fumago (Woron.) R.C. Srivast., Arch. Pro-
tistenk. 125(1–4): 333 (1982)
 = Leptoxyphium cacuminum Chomnunti & K.D. Hyde, in 
Chomnunti et al., Fungal Diversity 51(1): 114 (2011)
 = Leptoxyphium glochidion H. Yang & K.D. Hyde, in Yang, 
Ariyawansa, Wu & Hyde, Phytotaxa 178(1): 177 (2014)

Facesoffungi number: FoF 07432, Fig. 209
Saprobic on sugary exudates from insects growing on 

the surface of living leaves. Thallus composed of brown 
to pale brown, sub-cylindrical, irregularly branched, sep-
tate, network-like hyphae. Sexual morph: undetermined. 
Asexual morph: Conidiomata 120–170 × 20–40 μm, grey-
brown, synnematous, gregarious, superficial, arising from 
aggregated hyphae, differentiated into a basal stalk and a 
head; stalk 70–130 µm long, 10–40 µm wide, dark brown, 
base bulbous, comprising parallel hyphae, straight to slightly 
flexuous, sometimes with helical twisting, branched; head 

Table 7  Sequence similarities between different strains of Leptoxyphium fumago 

Strain number LSU SSU ITS

Identities Gaps Identities Gaps Identities Gaps

CBS 123.26 vs IFRDCC 2651 798/798 (100%) 0/798 (0%) 947/947 (100%) 0/947 (0%) No No
IFRDCC 2651 vs MFLUCC 10-0059 798/798 (100%) 0/798 (0%) 946/947 (99%) 1/947 (0%) No No
CBS 123.26 vs MFLUCC 10-0059 865/867 (99%) 2/867 (0%) 1075/1079 (99%) 3/1079 (0%) No No
CBS 123.26 vs MFLUCC 14-0189/UiTM05 849/855 (99%) 6/855 (0%) 885/888 (99%) 3/888 (0%) No No
IFRDCC 2651 vs MFLUCC 14-0189/UiTM05 798/801 (99%) 3/801 (0%) 858/861 (99%) 3/861 (0%) 509/510 (99%) 1/510 (0%)

Table 8  Pycnidial and conidial dimension of Leptoxyphium fumago strains

Strain number Current name Original name Pycnidium (μm) Conidia (μm) References

IFRDCC 2651 Leptoxyphium fumago L. glochidion 306–396 high (av. 357), 
34–54 (av. 46) wide 
at base, 1–47 (av. 
39 × 37) wide at apex

6.5–9.5 × 3.4–4.8 (av. 
7.6 × 3.9)

Yang et al. (2014)

MFLUCC 10-0059 L. fumago L. cacuminum 341–446 high (av. 392), 
19–30 (av. 26) wide at 
base, 28–45 (av. 35) 
wide at apex

4.1–6.7 × 2.1–2.7 (av. 
5:2 × 2:4)

Chomnunti et al. (2011)

MFLUCC 14-0189/
UiTM05

L. fumago 120–170 × 20–40 4–9 × 2.5–4 (av. 3 × 4) This study

CBS 123.26 L. fumago Not given Not given Crous et al. (2009)
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Fig. 209  Leptoxyphium fumago (MFLU 19-2892) a–c Sooty moulds 
on the surface of host plant. d, g–i Synnematous conidiomata. e, f 
Funnel-shaped, cupulate head. j Conidia. k Germinating conidia. l 

Culture on MEA. Scale bars b–c  = 100 μm, d = 50 μm, e–f, j–k = 10 
μm, g–i = 20 μm,  = 10 μm
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Fig. 210  Libartania laserpitii 
(redrawn from Nag Raj and 
DiCosmo 1980) a Vertical sec-
tion of conidioma. b Conid-
iogenous cells and developing 
conidia. c Conidia

30–50 μm high, 25–35 μm wide, funnel-shaped, cupulate 
(Fig. 209e. j), bearing a conidial hymenium. Conidiomatal 
wall composed of thick-walled, dark brown to pale brown 
cells of textura porrecta. Conidiophores arising from the 
inner layers of pycnidial wall. Conidiogenous cells not 
observed. Conidia 4–9 × 2.5–4 μm ( ̄x = 3 × 4 μm, n = 30), 
hyaline, ellipsoid, rounded at both ends, sometimes narrow 
at the middle part, straight or slightly curved, unicellular, 
smooth-walled, guttulate.

Material examined: Malaysia, Selangor, Shah Alam, 
Universiti Teknologi MARA campus, on living leaves of 
Citrus sp. (Rutaceae), 31 January 2014, Qing Tian, UiTM05 
(MFLU 19-2892), living culture MFLUCC 14-0189.

Libartania Nag Raj, Can. J. Bot. 57(13): 1390 (1979)
Facesoffungi number: FoF 07431, Fig. 210
Leotiomycetes, Leotiomycetidae, Helotiales, genera incer-

tae sedis
Saprobic on the host plant. Sexual morph: undeter-

mined. Asexual morph: Conidiomata brown to black, pyc-
nidial, solitary to gregarious, immersed to semi-immersed or 
erumpent, globose to subglobose in section view, unilocular, 

glabrous. Ostiole absent, dehiscence by longitudinal dehis-
cence of apical wall. Conidiomatal wall composed of thick-
walled, dark brown cells of textura angularis in the exterior, 
becoming thin-walled, pale brown to hyaline cells towards 
hymenium. Conidiophores arising all around the cavity of 
conidiomata, reduced to conidiogenous cells. Conidiogenous 
cells subhyaline to hyaline, holoblastic, monoblastic or asyn-
chronously polyblastic, ampulliform to subcylindrical or 
irregular, integrated or discrete, determinate, smooth-walled, 
invested in mucus. Conidia hyaline, subcylindrical to fusi-
form, with a narrow truncate base, septate, smooth-walled, 
bearing tubular, branched or unbranched, attenuated, apical 
appendages which are separated from the conidium body by 
a septum; basal appendage absent or present, hyaline, short, 
eccentric (Nag Raj 1979a, 1993).

Type species: Libartania laserpitii (Bres.) Nag Raj, Can. 
J. Bot. 57(13): 1390 (1979)

Notes: Libartania was introduced by Nag Raj (1979a) 
to accommodate two taxa L. laserpitii (Bres.) Nag Raj and 
L. themedae (Hansf.) Nag Raj. The genus is characterized 
by pycnidial conidiomata, monoblastic or asynchronously 
polyblastic conidiogenous cells and subcylindrical to 
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Fig. 211  Ligniella atrata 
(redrawn from Nag Raj and 
DiCosmo 1981a) a Conidia. b 
Vertical section of conidioma. c 
Conidiophores and conidia

fusiform, septate conidia, bearing branched or unbranched 
apical appendages, rarely with a basal appendage (Nag Raj   
1979a, 1993). With the third species L. phragmiticola Nag 
Raj included, the generic concept was broadened to accom-
modate species with a persistent basal appendage (Nag Raj 
1993). Lee and Crous (2003) added an additional species L. 
ischyrolepis S.J. Lee & Crous, which is distinguished from 
other species by its conidiomatal wall structure. Wijaya-
wardene et al. (2017b) estimated only two taxa in Libarta-
nia, but neither listed species name nor gave any reasons. 
We accept four species listed above until the molecular data 
of these taxa are available. The sexual morph of Libartania 
was assigned in Phragmiticola Sherwood (Nag Raj 1993), 
but this connection needs verification.

Distribution: Australia, Canada, Italy, Latvia and South 
Africa (Nag Raj 1993; Lee and Crous et al. 2003).

Ligniella Naumov, Mater. Mikol. Fitopat. Ross. 5(1): 5 
(1926)

Facesoffungi number: FoF 07438, Fig. 211
Ascomycota, genera incertae sedis
Saprobic on wood of Betula sp. (Betulaceae). Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown, stromatic, pycnidial, scattered, initially immersed, 
then erumpent and appearing superficial, irregular, pulvi-
nate, rugose, multilocular, glabrous. Ostiole single to each 
locule, circular, centrally located. Conidiomatal wall com-
posed of thick-walled, dark brown cells of textura globulosa 

in the exterior, gradually merging with pale brown cells of 
textura globulosa to textura epidermoidea towards the inner 
layer at the basal stroma, becoming hyaline cells of textura 
angularis in the locular wall. Conidiophores formed from 
the inner layer cells of locular wall, hyaline, cylindrical or 
irregular, simple or branched, septate, smooth-walled. Con-
idiogenous cells hyaline, enteroblastic, phialidic, ampulli-
form to cylindrical, discrete, determinate, smooth-walled. 
Conidia hyaline, cylindrical or bacilliform, unicellular, 
smooth-walled.

Type species: Ligniella atrata Naumov, Mater. Mycol. 
Phytopath. Leningrad 5(1): 5 (1926)

Notes: Ligniella has been poorly studied. Nag Raj and 
DiCosmo (1981a) re-described and illustrated Ligniella, 
and stated that L. atrata might be identical to Amphicytos-
troma tiliae (=  Amphiporthe hranicensis). Index Fungorum 
(2019) listed Ligniella as a synonym of Discula (asexual 
morph of Apiognomonia). Comparative morphology study 
of Amphicytostroma, asexual morph of Apiognomonia and 
Ligniella has shown that Ligniella shares similar characters 
with Amphicytostroma and asexual morph of Apiognomonia 
in phialidic conidiogenous cells but differs in many ways in 
conidiomata and conidial structures. Ligniella has irregular, 
pulvinate, rugose, multilocular, conidiomata with a rather 
thick basal stroma, which differs from the subglobose, uni-
locular or multilocular, and convoluted in asexual morph 
of Apiognomonia, and multilocular but not convoluted in 
Amphicytostroma (Sutton 1980; Sogonov et al. 2007, this 
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study). The conidia of Ligniella are cylindrical or bacilli-
form, and aseptate which resemble the cylindrical and asep-
tate conidia in Amphicytostroma, but differ from the broadly 
ellipsoid to oval or fusiform and 0–1-aseptate in asexual 
morph of Apiognomonia (Sogonov et al. 2007; this study). 
Maharachchikumbura et al. (2015) placed Ligniella in Sord-
ariomycetes, genera incertae sedis. We accept Ligniella as a 
legitimate name and place it in Ascomycota, genera incertae 
sedis until molecular data is available.

Distribution: Russia.

Marasasiomyces Crous, Phytotaxa 202(2): 86 (2015)
Facesoffungi number: FoF 07440
Dothideomycetes, Incertae sedis, Botryosphaeriales, 

Botryosphaeriaceae
Saprobic on the host plant. Sexual morph: undetermined. 

Asexual morph: Conidiomata dark brown to black, semi-
immersed, subglobose to pyriform, unilocular, setose, thick-
walled, ostiolate. Ostiole subcylindrical, with an elongated 
neck, single, centrally located. Setae brown to dark brown, 
septate, branched, smooth or verruculose-walled. Conidio-
matal wall composed of thick-walled, brown to hyaline cells 
of textura angularis. Conidiophores reduced to conidiog-
enous cells. Conidiogenous cells holoblastic, determinate, 
cylindrical, arising from the inner cavity of conidiomata. 
Conidia hyaline, subcylindrcial to fusiform, unicellular, 
smooth, bearing a cone-like, mucoid apical appendage.

Type species: Marasasiomyces karoo (B. Sutton & Mara-
sas) Crous, Phytotaxa 202(2): 86 (2015)

Notes: The monotypic genus Marasasiomyces was intro-
duced by Crous et al. (2015b) based on M. karoo (=  Tia-
rosporella graminis var. karoo B. Sutton & Marasas). The 
genus is similar to Eutiasporella in its long-necked, hairy 
conidiomata, and holoblastic conidiogenous cells. The sig-
nificant difference between these two genera is that Eutia-
sporella forms pulvinate, botryose conidiomata in clusters, 
while it is not the case in Marasasiomyces.

Distribution: South Africa.

Marasasiomyces karoo (B. Sutton & Marasas) Crous, Phy-
totaxa 202(2): 86 (2015)
≡ Tiarosporella graminis var. karoo B. Sutton & Marasas, 
Trans. Br. Mycol. Soc. 67(1): 73 (1976)

Facesofungi number: FoF 07441, Fig. 212
Saprobic on dead stems of Eriocephalus sp. (Aster-

aceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 150–700 µm diam., 440–550 µm high, dark 
brown to black, semi-immersed, subglobose to pyri-
form, unilocular, setose, thick-walled, ostiolate. Ostiole 
210–330 × 80–140 µm, single, subcylindrical, with an elon-
gated neck rounded at the apex, centrally located. Setae 
3–4 µm wide, brown to dark brown, septate, branched, 

smooth to verruculose. Conidiomata wall 30–60 µm wide, 
composed of thick-walled, brown to dark brown cells of 
textura angularis in outer part, thick-walled, pale brown to 
hyaline cells of loose textura angularis in inner part. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous cells 
10–20 × 2–3 µm, hyaline, holoblastic, determinate, cylin-
drical, arising from the inner cavity of conidiomata (Crous 
et al. 2015b). Conidia 19–23.5 × 4.7–8 µm ( ̄x = 21 × 6 µm; 
n = 10), hyaline, subcylindrcial to fusiform, rounded at the 
apex, slightly truncated at the base, unicellular, straight or 
slightly curved, smooth, bearing a cone-like, mucoid apical 
appendage.

Material examined: South Africa. Cape Province: Coles-
berg, on dead stems of Eriocephalus sp. (Asteraceae), 
W.F.O. Marasas, February 1971 (IMI 186782, isotype).

Mastigosporella Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1, 123: 135 (1914)

Facesoffungi number: FoF 04157, Fig. 213
Sordariomycetes, Sordariomycetidae, Diaporthales, 

Cryphonectriaceae
Foliicolous on plants, such as Anisophyllea sp. (Aniso-

phylleaceae), Nyssa biflora and N. sylvatica (Nyssaceae), 
Quercus coccinea (Fagaceae). Sexual morph: see Sena-
nayake et al. (2018). Asexual morph: Conidiomata yellow-
ish brown to dark brown, pycnidial, scattered to gregarious, 
immersed to erumpent, oval to irregular in section view, 
unilocular, glabrous, ostiolate. Ostiole single, papillate, cen-
trally located. Conidiomatal wall composed of thick-walled, 
pale brown to hyaline cells of textura globulosa to textura 
angularis in the base and lateral part, becoming darker 
towards ostiolar region. Conidiophores arising from the 
innermost layer wall cells of conidiomata, mostly reduced 
to conidiogenous cells or present, hyaline, sparsely septate 
and branched, invested in mucus. Conidiogenous cells hya-
line, enteroblastic, annellidic, lageniform to subcylindrical, 
discrete or occasionally integrated, indeterminate, smooth-
walled. Macroconidia hyaline or pale brown, narrowly ellip-
soid to fusiform, with a narrow truncate base, unicellular, 
smooth-walled, guttulate, bearing an unbranched, attenuated 
apical appendage arising as a tubular extension of the conid-
ium body. Microconidia hyaline, cylindrical to clavate with 
a rounded or blunt apex and a narrow truncate base, unicel-
lular, smooth-walled (Nag Raj 1993; Crous et al. 2018a).

Type species: Mastigosporella hyalina (Ellis & Everh.) 
Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1, 
123: 135 (1914)

Notes: Nag Raj and DiCosmo (1981a) and Nag Raj (1993) 
re-described Mastigosporella and accepted two species, M. 
hyaline on leaves of Quercus coccinea (Fagaceae) from the 
USA and M. nyssae Nag Raj & DiCosmo on leaves and 
petioles of Nyssa sylvatica (Nyssaceae) from Georgia. They 
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Fig. 212  Marasasiomyces karoo (IMI 186782, isotype) a–d Herbar-
ium specimen. e, f Appearance of dark brown to black conidiomata 
on PDA. g–h Vertical section of conidiomata. i, k Section of perid-

ium. j Setae. l–n Conidia. Scale bars e–f = 200  µm, g–h = 200  µm, 
i = 50 µm, j = 10 µm, k = 50 µm, l–n = 10 µm

also listed the presumed sexual morph as Wuestneiopsis J. 
Reid & Dowsett (Reid and Dowsett 1990; Nag Raj 1993). 
Crous et al. (2013) added a third species, M. anisophylleae 
Crous, on Anisophyllea sp. (Anisophylleaceae) from Zam-
bia, which has larger conidia than other Mastigosporella 
species. Crous et al. (2013) also showed Mastigosporella 
was related to Cryphonectriaceae instead of Wuestneiopsis 

(Melanconidaceae), based on LSU and ITS sequence 
data. Rossman et al. (2015a) added an additional species 
M. georgiana (J.H. Mill. & G.E. Thomps.) Rossman & 
Crous based on Gnomoniella georgiana J.H. Mill. & G.E. 
Thomps. Crous et al. (2018a) add the fourth species, M. 
pigmentata V.P. Abreu & O.L. Pereira which has pale brown 
conidia and placed Mastigosporella in Harknessiaceae. 
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Fig. 213  Mastigosporella 
hyalina (redrawn from Nag 
Raj 1993) a Macroconidia and 
microconidia. b Vertical section 
of conidioma. c Conidiophores, 
conidiogenous cells and devel-
oping conidia

Senanayake et al. (2018) described the sexual morph of Mas-
tigosporella and placed this genus in Cryphonectriaceae. 
Mastigosporella and Harknessia were considered to be 
closely related (Nag Raj and DiCosmo 1981b; Senanayake 
et al. 2018). We checked the description and illustration of 
these two genera and found that they are totally different in 
conidial form. Mastigosporella has hyaline to pale brown, 
narrowly ellipsoid to fusiform, aseptate conidia with attenu-
ated apical appendages. On the other hand, Harknessia has 
brown, globose to subglobose, aseptate conidia or are vari-
able in shape, with or without longitudinal bands, bearing 
a cellular, cylindrical to subcylindrical, basal appendage, 
occasionally with an apical appendage (Nag Raj 1993).

Distribution: Brazil, USA and Zambia (Nag Raj 1993; 
Crous et al. 2013, 2018a).

Melanops Nitschke ex Fuckel, Jb. nassau. Ver. Naturk. 
23-24: 225 (1870) [1869–70]

Facesoffungi number: FoF 07442
Dothideomycetes, Incertae sedis, Botryosphaeriales, 

Melanopsaceae
Saprobic on dead wood or stems of Fagus sylvatica and 

Quercus robur. Sexual morph: Ascomata black, stomatic, 
initially immersed, ultimately erumpent, solitary to gre-
garious, rounded in surface view, multilocular, glabrous, 
ostiolate. Ostioles circular, centrally located on each loc-
ule. Peridium composed of textura angularis with thick-
walled, brown cells. Pseudoparaphyses hyaline, hyphae-like, 

septate, constricted at septa. Asci 8-spored, bitunicate, fis-
situnicate, clavate, pedicellate, apically rounded with an 
ocular chamber. Ascospores hyaline, irregularly biseriate 
in the ascus, ellipsoid to rhomboid, obtuse at both ends, 
widest in the middle, unicellular, smooth- and thin-walled, 
with a mucilaginous sheath (description from Phillips and 
Alves 2009; Liu et al. 2012). Asexual morph: Conidiomata 
dark brown to black, eustromatic, scattered to gregarious, 
or confluent, subperidermal in origin, immersed to partly 
erumpent, multi-locular, thick-walled, smooth, glabrous, 
ostilate. Ostiole circular, papillate, central on each locule. 
Conidiomatal wall composed of outer layer of thick-walled, 
dark brown, occluded cells of textura angularis to textura 
globose; and inner layer of pale brown to hyaline, thick-
walled cells of textura prismatica. Conidiophores arising 
from innermost wall of conidiomata, reduced to conidiog-
enous cells or present, when present, hyaline, cylindrical to 
subcylindrical, blunt and branched at base, smooth-walled. 
Conidiogenous cells hyaline, enteroblastic or holoblastic, 
cylindrical or subcylindrical, determinate or indeterminate, 
discrete or integrated, smooth-walled. Conidia hyaline, 
cylindrical, aseptate, obtuse or acute at apex, narrowed and 
truncate at base, surrounded by a persistent mucus sheath, 
guttulate.

Type species: Melanops tulasnei Fuckel, Jb. nassau. Ver. 
Naturk. 23–24: 225 (1870) [1869-70]

Notes: Melanops is characterized by large ascomata 
and conidiomata that occur within the same stroma and 
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ellipsoid to rhomboid ascospore and very large fusiform 
conidia enclosed in a mucus sheath (Phillips and Pennycook 
2004; Phillips and Alves 2009; Liu et al. 2012). Classifica-
tion based on morphology has resulted in a great deal of 
confusion in Melanops. Melanops tulasnei was originally 
described as Dothidea melanops Tul. & C. Tul. by Tulasne 
(1856). Winter (1887) made a new combination Botryospha-
eria melanops (Tul. & C. Tul.) G. Winter to accommodate 
D. melanops. Von Arx and Müller (1954) synonymized B. 
melanops under B. quercum. Phillips and Pennycook (2004) 
suggested that the correct name for this species is B. melan-
ops and designated a specimen in PAD as neotype. Phillips 
and Alves (2009) epitypified the type species M. tulasnei and 
considered Melanops to be a genus in Botryosphaeriaceae. 
This concept was followed by Liu et al. (2012) and Hyde 
et al. (2013). However, Slippers et al. (2013) introduced 
a new family Melanopsaceae to accommodate monotypic 
genus Melanops based on DNA sequence data of six loci 
(SSU, LSU, ITS, tef1, tub2, mtSSU) analyses. Phillips et al. 
(2019) agreed with Slippers et al. (2013) and accepted Mel-
anopsaceae as a separate group in Botryosphaeriales based 
on ITS and LSU sequence data, and evolutionary divergence 
times. Jiang et al. (2018) described two taxa, M. castanei-
cola on Castanea mollissima, and M. chinensis on Quercus 
sp.

Two samples collected on Fagus sylvatica from Italy 
and one collected on Quercus robur from Russia, clustered 
with M. tulasnei and an undescribed Melanops sp. with high 
bootstrap support (100/100/1) (Fig. 214). Combined with 
morphological characters, the two collections from Italy are 
recognized as conspecific taxa and introduced as a new spe-
cies M. fagicola, while the one from Russia is identified as 
M. tulasnei.

Distribution: China, Germany, Italy, Russia (Phillips and 
Alves 2009; Jiang et al. 2018, this study).

Melanops fagicola W.J. Li, Camporesi & K.D. Hyde, sp. 
nov.

Index Fungorum number: IF557149, Facesoffungi num-
ber: FoF 07443, Fig. 215

Etymology: Referring to the host from which it was col-
lected, Fagus.

Saprobic on dead stems of Fagus sylvatica. Sexual 
morph: undetermined. Asexual morph: Conidiomata 
845–1270 µm diam., 370–470 µm high, brown, eustromatic, 
scattered to gregarious, rarely confluent, subperidermal in 
origin, immersed to partly erumpent, globose to subglo-
bose, multi-locular, thick-walled, smooth, glabrous, ostio-
late, with up to 15 locules, 130–220 µm diam., 280–370 µm 
high, divided by pale brown to hyaline wall. Ostiole 
80–120 × 40–80  µm, circular, papillate. Conidiomatal 
wall 50–180 µm wide, composed of outer several layers of 

thick-walled, dark brown cells of textura globosa to angu-
laris, with inner layers pale brown to hyaline, thick-walled 
cells of textura prismatica. Paraphyses 40–70 × 2–4 µm, 
hyaline, inconspicuous, filiform, swollen and branched at the 
base, attenuating above, obtuse at the apex, septate, smooth-
walled. Conidiophores reduced to conidiogenous cells, aris-
ing from innermost wall layer of locules. Conidiogenous 
cells 13–20 × 3–6 μm, hyaline, holoblastic, cylindrical, 
determinate, smooth-walled. Conidia 37–52.5 × 9.5–15.5 µm 
( ̄x = 46 × 12.3 µm; n = 30), hyaline, cylindrical, unicellular, 
with rounded and obtuse apex, and slightly narrowed and 
truncate base, sometimes swollen in the middle part, sur-
rounded by a persistent mucus sheath, with small granular 
contents or large guttules.

Culture characteristics: colony on PDA, reaching 15–20 
mm diam. after four weeks at 20–25 °C, white to grey at 
first, then becoming grey, eventually black, with filamentous, 
dense, flattened, felt-like, aerial mycelium on the surface, 
reverse similar in colour, without sporulation.

Material examined: Italy, Province of Forlì-Cesena, Pre-
milcuore, near Castel dell’Alpe, on dead aerial branches of 
Fagus sylvatica (Fagaceae), 20 January 2013, Erio Campo-
resi, IT1134bis (MFLU 19-2860, holotype), ex-type liv-
ing culture MFLUCC 13-0504 = ICMP 21847 = KUMCC 
15-0656, (KUN, HKAS 95003); ibid., 30 March 2013, Erio 
Camporesi, IT1159 (MFLU 19-2862, paratype), (KUN, 
HKAS 93591, paratype).

Notes: Melanops fagicola is similar to M. tulasnei with 
very large conidia surrounded by a mucoid sheath, but dif-
fers in conidiogenous cells and paraphyses. Melanops fagi-
cola has holoblastic conidiogenous cells and inconspicuous 
paraphyses, while M. tulasnei has enteroblastic, annellidic 
conidiogenous cells and dense paraphyses (Phillips and 
Alves 2009). Phylogenetically, these two collections formed 
a separate branch between M. tulasnei and an undescribed 
Melanops species (Fig. 214).

Melanops tulasnei Fuckel, Jb. nassau. Ver. Naturk. 23-24: 
225 (1870) [1869-70]

Facesoffungi number: FoF 07444, Fig. 216
Saprobic on dead twigs of Quercus robur. Sexual 

morph: see Phillips and Alves (2009) and Phillips et al. 
(2013). Asexual morph: Conidiomata 1000–1500  µm 
diam., 500–750 µm high, dark brown to black, stromatic, 
mostly solitary, occasionally gregarious, subepidermal, 
semi-immersed to partly erumpent, rounded in surface 
view, multi-locular, thick-walled, glabrous, ostiolate, with 
locules 100–400 µm diam., 200–550 µm high, globose to 
subglobose, divided by pale brown to hyaline wall. Osti-
ole 80–150 × 50–100 µm, multi-ostiolar, circular, papillate. 
Conidiomatal wall 20–105 µm wide, composed an outer 
layer of textura globosa to textura angularis with relatively 
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Fig. 214  Phylogenetic tree generated from a maximum likelihood 
analysis based on a concatenated alignment of LSU, ITS, tef1 and 
tub2 sequences data of Melanopsaceae and related taxa. Nineteen 
strains are included in the analyses, which comprise 2155 characters 
including gaps (LSU: 1–857, ITS: 858–1412, tef1: 1413–1720, tub2: 
1721–2155). Saccharata proteae CBS 115206 is used as the outgroup 
taxon. The tree topology of the maximum likelihood analysis is simi-
lar to the maximum parsimony and the Bayesian analysis. The best 
scoring RAxML tree with a final optimization likelihood value of 
− 7148.390120 is presented. The matrix had 554 distinct alignment 
patterns, with 11.45% of undetermined characters or gaps. Estimated 
base frequencies were: A = 0.217404, C = 0.277507, G = 0.285037, 
T = 0.220052; substitution rates AC = 1.336840, AG = 2.207893, 
AT = 1.652168, CG = 1.519891, CT = 5.976852, GT = 1.000000; 

gamma distribution shape parameter α = 0.213950. The maximum 
parsimonious dataset consisted of constant 1591, 414 parsimony-
informative and 150 parsimony-uninformative characters. The par-
simony analysis of the data matrix resulted in the maximum of 
two equally most parsimonious trees with a length of 874 steps 
(CI = 0.840, RI = 0.921, RC = 0.774, HI = 0.160) in the first tree. Max-
imum parsimony (MPBS) and maximum likelihood (MLBS) boot-
strap support values higher than 50%, and Bayesian posterior prob-
abilities ≥ 0.95 (PP) are shown above or below the nodes. Hyphen 
(“–”) indicates a value lower than 50% for MPBS and MLBS and a 
posterior probability lower than 0.95 for BYY. The scale bar indicates 
0.03 changes. Ex-type or ex-epitype strains are in bold. New isolates 
are in blue

thick-walled, dark brown to black cells, and an inner layer of 
textura prismatica with thick-walled, pale brown to hyaline 
cells. Paraphyses 100–150 × 1–2 µm, hyaline, conspicu-
ous, filiform, septate, branched irregularly, arising between 
conidiophores. Conidiophores reduced to conidiogenous 
cells, lining the base and side walls of conidiomata. Con-
idiogenous cells 20–40 × 1.5–3.5 µm, hyaline, holoblastic, 
cylindrical to subcylindrical, determinate, smooth-walled. 
Conidia 53–85 × 8–11 µm ( ̄x = 61 × 9 µm; n = 30), hyaline 
or occasionally pale brown, elongate fusiform, attenuating 
towards each end, obtuse at the apex and truncate at the base, 
unicellular, enclosed in mucus sheath (Fig. 216v).

Culture characteristics: Colonies reaching 15–20 mm 
diam. after four weeks at 20–25 °C, white at first, then 
becoming grey or olivaceous, eventually black, circular to 
irregular, raised, with aerial hyphae, dense, filamentous, cot-
tony; margins undulate to lobate, reverse white at first, then 
becoming black; sporulation after 12 months.

Material examined: Russia, on dead twigs of Quercus 
robur (Fagaceae), 8 May 2014, T.S. Bulgakov, T48 (MFLU 
19-2889, living culture MFLUCC 16-1194, (KUN, HKAS 
101667).

Notes: Strain (MFLUCC 16-1194) clustered with 
two strains of M. tulasnei (CBS 116806, CBS 116805) 
(Fig. 214). Immature asci were found in the same stroma 
with the asexual morph (Fig. 216n). The asexual morph, 
except paraphyses and conidial dimensions which are much 
larger than the epitype strain M. tulasnei (37.2–)45–46.8(–5
3) × (7.2–)9.1–9.7 (–12.1), is in other aspects almost similar. 
Phillips and Alves (2009) noted that the conidial dimensions 
of M. tulasnei is variable and the difference can be regarded 
as intra-species variation. In addition, the range of conidial 
dimension of M. fagicola and M. tulasnei overlap, but they 
are phylogenetically distinct. Therefore, the new collection 
is recognized as conspecific with M. tulasnei, and the dif-
ference might be caused by different geography. Here, we 
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note that conidial dimensions alone are not informative at 
the species level in Melanops.

Metazythia Petr., Sydowia 4(1–6): 373 (1950)
Facesoffungi number: FoF 07439, Fig. 217
Ascomycota, genera incertae sedis
Hyperparasitic on fungal stroma on Chusquea serrulata 

(Poaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata dark brown, pycnidial, solitary to gregarious, 
immersed to erumpent, globose to subglobose, unilocular 
or sometimes multilocular, glabrous. Ostiole single to each 
pycnidium, circular, centrally located. Conidiomatal wall 
composed of thin-walled, pale brown cells of textura angu-
laris. Conidiophores arising from the inner layers of conidi-
omal wall, hyaline, branched, septate, smooth-walled. Con-
idiogenous cells hyaline, enteroblastic, phialidic, doliiform 
to ampulliform, determinate, smooth-walled, with markedly 
periclinal thickened, minute collarette and aperture. Conidia 
hyaline, cylindrical to fusiform, occasionally irregular, uni-
cellular, smooth-walled, biguttulate (Sutton 1980).

Type species: Metazythia caespitosa Petr., Sydowia 
4(1–6): 373 (1950)

Notes: Metazythia is monotypic. The conidiomata, con-
idiophores, conidiogenous cells and conidia of Metazythia 
resemble phoma-like taxa, such as Allophoma, Ascochyta, 
Boeremia, Didymella, Phoma. and the genus may be con-
genic with some of them. However, no molecular data is 
available and fresh collections of M. caespitosa are needed.

Distribution: Ecuador (Sutton 1980).

Micraspis Darker, Can. J. Bot. 41(10): 1390 (1963)
Facesoffungi number: FoF 07446, Fig. 218
Leotiomycetes, Leotiomycetidae, Micraspidales, 

Micraspidaceae
Parasitc on the host plant. Sexual morph: see Darker 

(1963), Quijada et al. (2020). Asexual morph: Conidio-
mata black, pycnidial, amphigenous, scattered to gregarious, 
immersed, elliptical to irregular in outline, flattened, uniloc-
ular, glabrous. Ostiole absent, dehiscence by a longitudinal 
fissure of the apical wall. Conidiomatal wall composed of 
thick-walled, dark brown to black cells of textura angularis. 
Conidiophores arising from the inner wall layer of conidi-
omata, hyaline, cylindrical, branched at the base, septate, 
smooth-walled. Conidiogenous cells hyaline, enteroblastic, 
phialidic, ampulliform to cylindrical, integrated or discrete, 
determinate, smooth-walled. Conidia hyaline, fusiform to 
cylindrical or falcate, with obtuse apex and truncate base, 
straight or slightly curved, 1–3-septate, smooth-walled, gut-
tulate (Darker 1963; Nag Raj and DiCosmo 1980).

Type species: Micraspis acicola Darker, Can. J. Bot. 
41(10): 1390 (1963)

Notes: Micraspis is represented by M. acicula, described 
on Picea mariana (Pinaceae) from northern Ontario 

(Darker 1963). Another fungus Periperidium Darker, typi-
fied by P. acicola Darker, was described on the same host 
and it was regarded as a possible asexual morph (Darker 
1963). Johnston et al. (2014) regarded Micraspis and Peri-
peridium as congeneric, and recommended to use the name 
of Micraspis for the holomorph. Micraspis was originally 
placed in Phacidiaceae (Phacidiales) (Darker 1963). Later 
it was transferred to Tympaneae (DiCosmo et al. (1983) and 
Tympanidaceae (Phacidiales) Baral 2016). Quijada et al. 
(2020) revised Micraspis based on multigene phylogenetic 
analysis and morphological evidence, and introduced a new 
family Micraspidaceae (Micraspidales) for this genus. They 
also confirmed the connection between M. acicola and its 
purported asexual morph (=  P. acicola) on symptomatic 
needles.

Micraspis acicola has hyaline, fusiform to cylindrical or 
falcate conidia and phialidic conidiogenous cells, which can 
be confused with Corniculariella and the asexual morph 
of Cryptosporella and Dermea. These genera are mainly 
separated by the conidiomatal structure and conidial septa-
tion. The conidiomata of Micraspis acicula are immersed, 
flattened, unilocular, while they are subcylindrical to conical 
or rostrate, and unilocular in Corniculariella, furfuraceous, 
discoid to subglobose, and unilocular in Cryptosporella, and 
furfuraceous or pruinose, pulvinate, and multilocular in Der-
mea (Nag Raj 1993, this study). In addition, the conidia of 
Micraspis are 1–3-septate, while they are 1–10-septate in 
Corniculariella, aseptate in Cryptosporella, and 0–1-septate 
in Dermea.

Distribution: Canada, Denmark, Ireland, Russia, UK USA 
(Nag Raj and DiCosmo 1980; Wijayawardene et al. 2017; 
Quijada et al. 2020).

Microdiscula Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1, 124: 142 (1915)

Facesoffungi number: FoF 07445, Fig. 219
Ascomycota, genera incertae sedis
Saprobic on dead stems of Rubus fruticosus (Rosaceae), 

and unidentified plant. Sexual morph: undetermined. 
Asexual morph: Conidiomata dark brown, stromatic, pyc-
nidial, solitary to gregarious or confluent, immersed to semi-
immersed, globose to subglobose, multilocular, convoluted, 
glabrous, ostiolate. Ostiole single, circular, papillate, cen-
trally or laterally located. Conidiomatal wall composed of 
thick-walled, brown to pale brown cells of textura angularis 
to textura intricata. Conidiophores arising from the inner-
most layer wall of conidiomata, hyaline, branched septate, 
smooth-walled. Conidiogenous cells hyaline, enteroblastic, 
phialidic, cylindrical, integrated or discrete, determinate, 
smooth-walled. Conidia hyaline, cylindrical to fusiform 
or allantoid, unicellular, smooth-walled, eguttulate (Sutton 
1980).
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Fig. 215  Melanops fagicola (MFLU 19-2860, holotype, MFLU 
19-2862, paratype) a, d Herbarium packages and specimens. b, c, 
e–g Appearance of brown to dark brown conidiomata on the host. h, 
k, n Vertical sections of peridium. i, j, m Vertical sections of con-
idiomata. l Ostiole. o–q Conidiogenous cells and developing conidia. 
r Paraphyses. s Germinated conidium. t–w Conidia (arrows show 
mucus sheath). x, y Culture on PDA. Scale bars c = 500 µm, e–g, i, 
m = 200 µm, h, k, n = 50 µm, j = 100 µm, l, o, r–s = 20 µm, p–q, t–
w = 10 µm, x–y = 50 mm

◂

Type species: Microdiscula rubicola (Bres.) Höhn., 
Sber. Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1, 124: 
142 (1915)

Notes: Microdiscula is similar to Cytospora in having 
pycnidial, multilocular, convoluted, ostiolate conidiomata 
and phialidic, cylindrical, integrated or discrete conidiog-
enous cells. The main difference separating these two genera 
is conidial form (cylindrical to fusiform in Microdiscula, 
allantoid in Cytospora). Sutton (1980) re-described and 
illustrated the generic type M. rubicola. Another taxon M. 
phragmitis (Westend.) Höhn. has remained unexamined. 
Fresh collections are needed to better understand Microdis-
cula species.

Distribution: Germany (Sutton 1980).

Microperella Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 118: 879 (1909)

Facesoffungi number: FoF 07447, Fig. 220
Ascomycota, genera incertae sedis
Habitat on leaves of Quercus glauca (Fagaceae). Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown to black, stromatic, pycnidial, solitary, superficial, 
irregularly pulvinate to hemispherical, often irregularly 
lobed and elevated at the periphery and depressed towards 
the centre, multilocular, with subglobose or irregular loc-
ules, glabrous. Ostiole absent, dehiscence by irregular splits 
of upper locular wall. Conidiomatal wall composed of thick-
walled, pale brown cells, in vertical parallel arrangement, of 
textura prismatica to textura angularis beneath the locules, 
becoming relatively thick-walled, dark brown cells in the 
periphery. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells arising from the inner layer of locular 
wall, hyaline, holoblastic, ampulliform to lageniform, deter-
minate, smooth-walled. Conidia hyaline, fusiform, attenu-
ated obtuse towards apex, truncate at the base, 1-septate, 
slightly constricted at the septum, smooth-walled, eguttulate 
(Sutton 1980).

Type species: Microperella quercus Höhn., Sber. Akad. 
Wiss. Wien, Math.-naturw. Kl., Abt. 1 118: 879 (1909)

Notes: The genus is monotypic. Microperella is similar to 
Diplozythiella in having hyaline, fusiform, 1-septate conidia. 
Microperella possesses irregularly pulvinate to hemispheri-
cal, multilocular conidiomata often irregularly lobed and 
elevated at the periphery, and holoblastic conidiogenous 

cells. On the other hand, Diplozythiella has globose to irreg-
ular, unilocular conidiomata, and enteroblastic, phialidic 
conidiogenous cells (Sutton 1980). There is no molecular 
data available for the genus. Fresh collections and cultures 
are needed to place it in a natural group.

Distribution: Japan (Sutton 1980).

Mirimyces Nag Raj, Coelomycetous Anamorphs with 
Appendage-bearing Conidia: 477 (1993)

Facesoffungi number: FoF 07448
Ascomycota, genera incertae sedis
Saprobic on decaying leaves of Mimusops sp. (Sapota-

ceae). Sexual morph: undetermined. Asexual morph: Con-
idiomata brown to dark brown, pycnidial, mostly gregari-
ous, subepidermal in origin, deeply immersed, obpyriform 
to globose or irregular, unilocular or plurilocular, glabrous, 
thick-walled, ostiolate. Ostiole single, cylindrical to subcy-
lindrical, centrally located. Conidiomatal wall composed of 
textura angularis to textura prismatica with thick-walled, 
dark brown to hyaline cells. Conidiophores reduced to 
conidiogenous cells. Conidiogenous cells hyaline, ampul-
liform, doliiform, lageniform, or subcylindrical, with peri-
clinal thickenings at collarette zone. Conidia hyaline, ovoid 
to ellipsoid or fusiform, occasionally wall bulging in the 
middle or lower half, unicellular, thin- and smooth-walled, 
guttulate, bearing deeply infundibuliform, cylindrical or 
irregular, mucoid apical and basal appendages.

Type species: Mirimyces pulcher Nag Raj, Coelomy-
cetous Anamorphs with Appendage-bearing Conidia: 478 
(1993)

Notes: Mirimyces is a monotypic genus. It can easily 
be confused with the asexual morph of Phacidium. They 
share similar form of conidiomata and conidia, but can be 
distinguished by conidiogenous cells and conidial append-
ages. Mirimyces has ampulliform, doliiform, lageniform 
conidiogenous cells, with flared collarettes and conspicu-
ous periclinal thickenings. The asexual morph of Phaci-
dium has cylindrical, subcylindrical conidiogenous cells 
without flared, thickened collarettes. In addition, conidia of 
Mirimyces bear apical and basal appendages (arising from 
structure changes in appendages primordia delimited on the 
developing conidium), but conidia of the asexual morph of 
Phacidium have apical appendages (originating by eversion 
of partial and full mucoid sheath). No sexual morph has 
been linked to Mirimyces and no molecular data is available 
in GenBank.

Distribution: Cuba.

Mirimyces pulcher Nag Raj, Coelomycetous Anamorphs 
with Appendage-bearing Conidia: 478 (1993)

Facesoffungi number: FoF 07449, Fig. 221
Saprobic on decaying leaves of Mimusops sp. (Sapo-

taceae) Sexual morph: undetermined. Asexual morph: 
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Fig. 216  Melanops tulasnei (MFLU 19-2889) a Herbarium speci-
men. b–f Appearance of dark brown to black conidiomata on the 
host. g–i Vertical sections of conidiomata. j–k Vertical section of 
peridium. l, r Paraphyses. m, o, p Conidiogenous cells and develop-

ing conidia. n Immature asci. q, s–v Conidia (arrows show mucus 
sheath). Scale bars b = 1000  µm, c–f = 500  µm, g–h = 200  µm, 
i = 100 µm, j–k = 50 µm, l, n, p, q, s–v = 20 µm, m, o, r = 10 µm



583Fungal Diversity (2020) 100:279–801 

1 3

Fig. 217  Metazythia caespitosa 
(redrawn from Sutton 1980) a 
Conidia. b Conidiogenous cells 
and developing conidia. c Verti-
cal section of conidiomata

Conidiomata 90–250 diam., 80–230 µm high, brown to 
dark brown, pycnidial, mostly gregarious, subepidermal in 
origin, deeply immersed, obpyriform to globose or irregu-
lar, unilocular or plurilocular, glabrous, thick-walled, ostio-
late. Ostiole single, cylindrical to subcylindrical, centrally 
located. Conidiomatal wall 10–40 µm wide, composed of 
an outer layer of textura angularis with thick-walled, dark 
brown to hyaline cells, and an inner layer of textura prismat-
ica with thin-walled, hyaline cells. Conidiophores reduced 
to conidiogenous cells. Conidiogenous cells 4–7 × 2–4 µm, 
arising from the innermost wall layers of conidiomata, hya-
line, ampulliform, doliiform, lageniform, or subcylindrical, 
with flared collarettes and conspicuous periclinal thicken-
ings (Fig. 221k, l, m, n), thick- and smooth-walled. Conidia 
10–19 × 2–3.5 µm ( ̄x = 16 × 3 µm; n = 30), hyaline, ovoid 
to ellipsoid or fusiform, occasionally wall bulging in the 
middle or lower half, unicellular, thin- and smooth-walled, 
guttulate, bearing a deeply infundibuliform, cylindrical or 
irregular, mucoid apical and basal appendage.

Material examined: Cuba, Havana, Santiago de Cuba, 
INIFAT campus, on decaying leaves of Mimusops sp. 
(Sapotaceae), 7 March 1989, T.R. Nag Raj, DAOM 215253, 
holotype).

Monochaetiella E. Castell., Nuovo G. bot. ital. 49: 487 
(1943) [1942]

Facesoffungi number: FoF 07450, Fig. 222

Ascomycota, genera incertae sedis
Parasitic on leaves of Hyparrhenia cymbaria, H. cym-

baria, H. filipendula, H. rufa, H. variabilis, Hyparrhenia 
spp. (Poaceae) (Nag Raj 1993). Sexual morph: undeter-
mined. Asexual morph: Conidiomata dark brown to black, 
acervular, solitary or confluent, epidermal to subepider-
mal, immersed, linear, unilocular, glabrous. Ostiole absent, 
dehiscence by irregular splits of apical wall. Conidiomatal 
wall composed of thin-walled, pale brown to brown cells 
of textura prismatica in the base wall, merging with thick-
walled, brown to dark brown cells of textura angularis to 
textura globulosa in the lateral wall. Conidiophores reduced 
to conidiogenous cells. Conidiogenous cells arising from the 
inner wall layer of the basal stroma, pale brown, with ver-
ruculose walls in the basal part, becoming thin-walled, paler 
and smooth above, enteroblastic, phialidic, lageniform to 
subcylindrical or cylindrical, discrete, determinate. Conidia 
hyaline, fusiform to navicular, truncate at the base, unicel-
lular, smooth-walled, guttulate, bearing a cellular, tubular, 
apical appendage (Sutton and Dicosm 1977; Nag Raj 1993).

Type species: Monochaetiella hyparrheniae E. Castell., 
Nuovo G. bot. ital. 49: 487 (1943) [1942]

Notes: Kandaswamy and Sundaram (1957) and Punithal-
ingam (1969) described two taxa from graminicolous hosts 
in India, namely, M. themedae M. Kandasw. & Sundaram 
and M. cymbopogonis Punith. & Sarwar. Sutton and Dicosm 
(1977) revised Monochaetiella and showed that M. themedae 
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Fig. 218  Micraspis acicola 
(asexual morph, redrawn from 
Nag Raj and DiCosmo 1980) a 
Vertical section of conidioma. b 
Conidiomatal wall. c Conidio-
phores, conidiogenous cells and 
developing conidia. d Conidia

and M. cymbopogonis were distinct from the type species 
in conidiogenous cells and conidia. They proposed a new 
genus, Monochaetiellopsis B. Sutton & DiCosmo to accom-
modate these two species, and designated M. themedae as 
the generic type. This concept was followed by later authors 
(Sutton 1980; Nag Raj 1993). Monochaetiella is monotypic. 
The type species Monochaetiella hyparrheniae was associ-
ated with leaf lesions on Hyparrhenia rufa in Ethiopia.

Monochaetiella has hyaline, fusiform to navicular conidia 
bearing an apical appendage, which can be confused with 
Ciliosporella, Monochaetiellopsis and Tracylla (T. aristata). 
However, Ciliosporella has pycnidial, multilocular conidi-
omata with paraphyses, which differs from the acervular 
conidiomata in Monochaetiella and Monochaetiellopsis. 
Tracylla possesses superficial, pycnothyrial conidiomata 
with a shield connected to the immersed mycelium by a 
central supporting column of cells, which is different from 
other three genera (Nag Raj 1993). Monochaetiellopsis can 
be distinguished from Monochaetiella by its sympodial 

conidiogenous cells and 1–2-septate conidia with septa 
close to the base and apex. No molecular data is available 
for Monochaetiella, and fresh collections are needed to place 
it in a natural classification.

Distribution: Ethiopia, Sudan, Uganda, Zambia (Nag Raj 
1993).

Monochaetiellopsis B. Sutton & DiCosmo, Can. J. Bot. 
55(19): 2536 (1977)

Facesoffungi number: FoF 07451, Fig. 223
Leotiomycetes, Leotiomycetidae, Helotiales, genera incer-

tae sedis
Parasitic on leaves of Cymbopogon citratus, C. nardus, 

Heteropogon contortus and Themeda tremula (Poaceae) 
(Sutton and DiCosmo 1977). Sexual morph: Hypnotheca 
graminis (Tommerup 1970). Asexual morph: Conidiomata 
pale brown, acervular, solitary or confluent, epidermal to 
subepidermal, immersed, linear, unilocular, glabrous. Osti-
ole absent, dehiscence by irregular splits of overlapping 
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Fig. 219  Microdiscula rubicola 
(redrawn from Sutton 1980) a 
Vertical section of conidioma. b 
Conidiophores, conidiogenous 
cells and developing conidia. c 
Conidia

tissue. Conidiomatal wall composed of thin-walled, pale 
brown cells of textura angularis in the basal part. Conidi-
ophores arising from the inner wall layer of the basal stroma, 
hyaline, branched at the base, septate, smooth-walled. Con-
idiogenous cells hyaline, polyblastic, sympodial or syn-
chronous, cylindrical to lageniform, integrated or discrete, 
indeterminate, smooth-walled, with minute conidiogenous 
loci towards the apices. Conidia hyaline, fusiform, straight 
or slightly curved, 1–2-septate, with a very small, short 
basal cell, a long median cell and a long cellular, flexuous, 
unbranched, apical appendage (Sutton and Dicosm 1977; 
Sutton 1980; Nag Raj 1993).

Type species: Monochaetiellopsis themedae (M. Kan-
dasw. & Sundaram) B. Sutton & DiCosmo, Can. J. Bot. 
55(19): 2541 (1977)

Notes: Monochaetiellopsis differs from Monochaetiella 
by having pale brown conidiomata, polyblastic synchronous 
or sympodial conidiogenous cells and septate conidia. Three 

species are accepted in the genus, all are associated with 
leaf lesions on graminicolous hosts (Sutton and DiCosmo 
1977). The sexual morph of Monochaetiellopsis was con-
nected to Hypnotheca graminis Tommerup (1970), based 
on a morphological link between the two morphs and cross-
inoculation experiments. Because of a lack of molecular 
data, Monochaetiellopsis is placed in Helotiales, incertae 
sedis based on morphology of the sexual morph (Johnston 
et al. 2014; Wijayawardene et al. 2017).

Distribution: Australia, India and Tanzania (Nag Raj 
1993).

Monodia Breton & Faurel, Revue Mycol., Paris 35(1): 23 
(1970)

Facesoffungi number: FoF 07453
Ascomycota, genera incertae sedis
Coprophilous. Sexual morph: undetermined. Asexual 

morph: Conidiomata brown to dark brown, pycnidial, 
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Fig. 220  Microperella quercus 
(redrawn from Sutton 1980) a 
Conidia. b Conidiogenous cells 
and developing conidia. c Verti-
cal section of conidioma

scattered to gregarious, immersed to semi-immersed, with 
globose to subglobose venter, unilocular, glabrous, thick-
walled, ostiolate. Ostiole dark brown to almost black, cir-
cular or oval, with a subcylindrical neck, bearing irregu-
lar shaped, curved setae. Conidiomatal wall composed of 
thick-walled, dark brown to hyaline cells of textura angu-
laris. Conidiophores arising from the innermost wall lay-
ers of conidiomata, hyaline, cylindrical to subcylindrical, 
branched, septate, invested in mucus. Conidiogenous cells 
hyaline, subcylindrical with the conidiogenous loci imme-
diately beneath the septa, integrated, indeterminate, termi-
nal or lateral, smooth-walled. Conidia hyaline, ellipsoid to 
fusiform or occasionally cylindrical, unicellular, guttulate, 
bearing 2–3, tubular, unbranched, flexuous appendages at 
each end.

Type species: Monodia elegans Breton & Faurel, Revue 
Mycol., Paris 35(1): 24 (1970)

Notes: Monodia elegans was collected from dung of hares 
(Breton and Faurel 1970). The second species was described 
from dung of Trichosurus vulpecula in Australia (Nag Raj 
1993). Monodia is characterized by coprophilous habitat and 
pycnidial, globose conidiomata with cylindrical necks, occa-
sionally bearing setae, and subcylindrical conidiogenous 

cells with the conidiogenous loci immediately beneath 
the septa, and subcylindrical, unicellular conidia with two 
appendages at each end. The generic type cannot be located; 
thus we re-examined the type species of M. minor and pro-
vide a detailed description and photo plate. No molecular 
data is available for this genus.

Monodia can easily be confused with Pullospora, because 
they are both coprophilous and share similar morphology 
of conidiomata and conidia. The significant characters that 
differentiate these two genera are associated with conidi-
omatal setae, conidiogenous cells and the number of conidial 
appendages. Monodia has globose to subglobose conidi-
omata bearing setae around the conidiomatal wall or at the 
ostiolar region, and phialidic, subcylindrical conidiogenous 
cells, and ellipsoid to fusiform conidia with 2 appendages at 
each end, or occasionally 1 or 3 at the base. Pullospora has 
globose to subglobose or irregular, glabrous conidiomata, 
annellidic, subcylindrical to lageniform, conidiogenous 
cells, and cylindrical to subcylindrical conidia with a pri-
mary centric basal appendage and 2–4 unbranched, second-
ary appendages at each end.

Distribution: Australia, Chad, Namibia (Nag Raj 1993).
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Fig. 221  Mirimyces pulcher (DAOM 215253, holotype) a, b Her-
barium package and specimen. c Appearance of dark brown conidi-
omata on the host. d–f Vertical section of conidiomata. g, i, j Con-

idiomatal wall. h, k–q Conidiogenous cells and developing conidia. 
r–x Conidia. Scale bars c = 200  µm, d–f = 100  µm, g, j = 20  µm, h, 
k–q = 5 µm, i = 10 µm, r–x = 5 µm

Monodia minor Nag Raj, Coelomycetous Anamorphs with 
Appendage-bearing Conidia: 526 (1993)

Facesoffungi number: FoF 07454, Fig. 224
Coprophilous. Sexual morph: undetermined. Asexual 

morph: Conidiomata 50–160 diam., 50–200 µm high, pale 

brown to brown with black tip on YPSS agar, pycnidial, 
scattered to gregarious, immersed to semi-immersed, with 
globose to subglobose venter, unilocular, glabrous, thick-
walled, ostiolate. Ostiole 25–60 × 25–50 µm, circular or oval, 
with a subcylindrical or irregular neck, dark brown to almost 
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Fig. 222  Monochaetiella 
hyparrheniae (redrawn from 
Morgan-Jones 1977) a Conidia. 
b Partial view of vertical section 
of conidioma. c Conidiogenous 
cells and developing conidia

black neck covered by variously curved setae. Conidiomatal 
wall 10–20 µm thick, composed of thick-walled, dark brown 
to hyaline cells of textura angularis. Conidiophores aris-
ing from the innermost wall layers of conidiomata, hyaline, 
cylindrical to subcylindrical, branched and broader at the 
base or above, septate, often constricted at septum, smooth-
walled, invested in mucus. Conidiogenous cells hyaline, 
subcylindrical, integrated, indeterminate, terminal or lat-
eral, smooth-walled. Conidia 8–10 × 2.5–4 µm ( ̄x = 9 × 3 µm; 
n = 30), hyaline, ellipsoid to fusiform or occasionally cylin-
drical, with obtuse apex, and slightly truncate base, unicel-
lular, guttulate, bearing filiform, tubular, unbranched, flexu-
ous appendages at each end; apical appendages 10–30 µm 
long, mostly 2, arising from lateral part of upper half, basal 
appendages 5–25 µm long, 1–3, one centrally located, other 
two arising from lateral part.

Material examined: Australia, New South Wales, dried 
cultures on YPSS agar (28 January 1982–19 February 1982) 
isolated from dung of Trichosurus vulpecula (brush tail pos-
sum), August 1981, A. Bell (DAOM 215298, type).

Monostichella Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1 125(1–2): 95 (1916)
 = Cryptocline Petr., Ann Mycol. 22(3/6): 402 (1924)

Facesoffungi number: FoF 07452, Fig. 225
Ascomycota, genera incertae sedis
Saprobic on the host plant. Sexual morph: undetermined. 

Asexual morph: Conidiomata acervular, scattered to gre-
garious or confluent, subepidermal to epidermal, immersed, 
usually circular, unilocular, glabrous. Ostiole absent, dehis-
cence by irregular splits of overlying host tissue. Conidi-
omatal wall composed of thin-walled, pale brown to hyaline 
cells of textura angularis in the basal part. Conidiophores 
usually reduced to conidiogenous cells. Conidiogenous cells 
arising from the inner layer cells of the basal stroma, hya-
line, enteroblastic, phialidic, lageniform to cylindrical, dis-
crete, determinate, smooth-walled. Conidia hyaline, ovoid, 
ellipsoidal or somewhat pyriform, with truncate base and 
obtuse apex, unicellular, smooth-walled (Sutton 1980; Mor-
gan-Jones et al. 1972a).

Type species: Monostichella robergei (Desm.) Höhn., 
Sber. Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 125(1–2): 
95 (1916)

Notes: Monostichella was re-described and re-illustrated 
by Sutton (1980) and Morgan-Jones et al. (1972a). Conidia 
ranging in shape from ellipsoid to pyriform in Monostichella 
invite comparison with Cryptocline, Erythrogloeum, and 
Gloeosporidina (Sutton 1980). However, Erythrogloeum 
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Fig. 223  Monochaetiellopsis 
themedae (redrawn from Nag 
Raj 1993) a Vertical section of 
conidioma. b Conidiophores, 
conidiogenous cells and devel-
oping conidia. c Conidia

possesses eustromatic, pycnidial conidiomata, which dis-
tinguish it from the acervular conidiomata in Cryptocline, 
Gloeosporidina and Monostichella. Gloeosporidina has hya-
line to pale brown, cylindrical to subcylindrical, branched 
conidiophores, which are usually reduced to conidiogenous 
cells in Cryptocline and Monostichella. Cryptocline has 
been distinguished from Monostichella by its flared con-
idiogenous cells, but this minor difference cannot be used 
to separate these two genera. Therefore, we synonymise 
Cryptocline with Monostichella, because the latter name 
has priority. Erythrogloeum and Gloeosporidina were 
placed in Diaporthales based on molecular data (Crous 
et al. 2012a; Senanayake et al. 2018), and we speculate that 

Monostichella might be related to Diaporthales. Wijaya-
wardene et al. (2017b) estimated 15 taxa in the genus. Fur-
ther studied with fresh collections and cultures are needed.

Distribution: Austria, Canada, Czechoslovakia, Hungary, 
India, Iraq, Italy, Germany, Romania, USA (Sutton 1980).

Mucoharknessia Crous, R.M. Sánchez & Bianchin., Phyto-
taxa 202(2): 86 (2015)

Facesoffungi number: FOF 01651,
Dothideomycetes, Incertae sedis, Botryosphaeriales, 

Botryosphaeriaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
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Fig. 224  Monodia minor (DAOM 215298, type) a–c Herbarium 
package and specimen (c dried cultures). d Side view of a conidi-
oma. e, f Appearance of pale brown to brown conidiomata on YPSS 
agar. g–i Vertical section of conidiomata. j Conidiomatal wall. k 

Enlarged view of neck surface. l–p Conidiophores and conidiogenous 
cells. q–t Conidia. Scale bars d = 50 µm, e = 200 µm, f, g = 100 µm, 
h–i = 50 µm, j, m = 10 µm, k = 20 µm, l, n–t = 5 µm
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Fig. 225  Monostichella rob-
ergei (redrawn from Morgan-
Jones et al. 1972a) a Conidia. b 
Vertical section of conidioma. c 
Conidiogenous cells and devel-
oping conidia

brown to black, pycnidial, scattered to gregarious or con-
fluent, semi-immersed, globose to subglobose, unilocular 
or multilocular, glabrous, ostiolate. Ostiole short, circular, 
centrally located. Conidiomatal wall composed of thick-
walled, dark brown to hyaline cells of textura angularis to 
textura globosa. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells arising from the innermost lay-
ers of conidiomata, hyaline, lageniform to subcylindrical, 
determinate, thick- and smooth-walled, with or without per-
currently proliferation at apex, with or without flared collar-
ette. Conidia brown or hyaline, ellipsoidal to oval, clavate 
or subcylindrical, thick- and smooth-walled, or smooth to 
finely verruculose, lacking striations, unicellular, straight or 
slightly curved, bearing two kinds type of apical append-
age: (a) type B, arising from mucilaginous material around 
developing conidia gradually receding towards conidium 
apex, hyaline, mucilaginous, irregular, smooth, extracellular 
(Crous et al. 2015b); (b) type C, originating by eversion of 
partial or full mucoid sheath, widely flared, cup-like, cone-
shaped or irregular, extracellular; basal appendage absent 
or present, tubular, thin-walled, smooth, hyaline, often 
collapsing.

Type species: Mucoharknessia cortaderiae Crous, R.M. 
Sánchez & Bianchin., Phytotaxa 202(2): 86 (2015).

Notes: Mucoharknessia was introduced by Crous et al. 
(2015b) based on M. cortaderiae. The type species is char-
acterized by its conidia, which are brown, oval to ellipsoi-
dal, thick-walled, smooth to finely verruculose, lacking 
striations, with extracellular apical appendage (type B, see 
Nag Raj 1993). Li et al. (2016) described a new species 
M. anthoxanthi Dissan., Camporesi & K.D. Hyde based on 
phylogeny, but its morphology is similar to tiaropsorella-like 

species. A phylogenetic tree reconstruction based on LSU, 
ITS, tef1 and tub2 sequences shows that two fresh collec-
tions on Dactylis glomerata from Italy have a close affin-
ity with M. cortaderiae and M. anthoxanthi (Fig. 226). The 
fresh collections are very similar to M. anthoxanthi, except 
for conidiomatal structure. The fresh collections have dark 
brown, rounded, multilocular, papillate conidiomata in a lin-
ear series on the host surface, in contrast those of M. anth-
oxanthi, which were described as scattered to gregarious, 
unilocular, initially closed, then becoming partly erumpent 
(Fig. 227b, c). However, sequences of the new collections 
are 100% (559/559) similar to M. anthoxanthi in LSU gene 
region, and differ in four base pairs (including three gaps) 
in ITS. Based on both phylogeny and morphology, the new 
collection is regarded as conspecific with M. anthoxanthi. 
The difference of conidiomatal morphology is thought to 
reflect the intra-species variation. Two species are accepted 
in the genus, and a key to the species is provided.

Distribution: Argentina, Italy (Crous et al. 2015b; Li et al. 
2016, this study).

Key to species
1.  Conidia hyaline, subcylindrical to ellipsoidal, smooth-

walled, with mucilaginous, apical appendage of type C 
 ................................................................ M. anthoxanthi

1.  Conidia brown, oval to ellipsoidal, smooth to finely ver-
ruculose, with apical appendage of type B .....................  
 .................................................................M. cortaderiae

Mucoharknessia anthoxanthi Dissanayake, Camporesi & 
K.D. Hyde, in Li et al., Fungal Diversity 78: [19] (2016)

Facesoffungi number: FoF 07456, Figs. 227, 228
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Fig. 226  Phylogenetic tree generated from a maximum parsimony 
analysis based on a concatenated alignment of LSU, ITS, tef1 and 
tub2 sequences data of Mucoharknessia and allied genera in Botry-
ospaheriaceae. Nineteen strains are included in the analyses, which 
comprise 2030 characters including gaps (LSU: 1–798, ITS: 799–
1296, tef1: 1297–1590, tub2: 1591–2030). Pseudofusicoccum stro-
maticum CBS 117448 is used as the outgroup taxon. The tree topol-
ogy of the maximum likelihood analysis is similar to the maximum 
parsimony and the Bayesian analysis. The best scoring RAxML tree 
with a final optimization likelihood value of − 7197.586893 is pre-
sented. The matrix had 522 distinct alignment patterns, with 17.13% 
of undetermined characters or gaps. Estimated base frequencies 
were: A = 0.221011, C = 0.276126, G = 0.285433, T = 0.217430; 
substitution rates AC = 0.988201, AG = 1.394582, AT = 0.789575, 

CG = 1.615438, CT = 3.517628, GT = 1.000000; gamma distribution 
shape parameter α = 0.173546. The maximum parsimonious dataset 
consisted of constant 1523, 377 parsimony-informative and 130 par-
simony-uninformative characters. The parsimony analysis of the data 
matrix resulted in the maximum of two equally most parsimonious 
trees with a length of 912 steps (CI = 0.770, RI = 0.812, RC = 0.625, 
HI = 0.230) in the first tree. Maximum parsimony (MPBS) and maxi-
mum likelihood (MLBS) bootstrap support values higher than 50%, 
and Bayesian posterior probabilities ≥ 0.95 (PP) are shown above 
or below the nodes. Hyphen (“–”) indicates a value lower than 50% 
for MPBS and MLBS and a posterior probability lower than 0.95 
for BYY. The scale bar indicates 40 changes. Ex-type or ex-epitype 
strains are in bold. New isolates are shown in blue

Saprobic on dead stems of Anthoxanthum odoratum and 
Dactylis glomerata. Sexual morph: undetermined. Asex-
ual morph: Conidiomata up to 600 µm diam., 170–250 µm 
high, brown to dark brown, forming in a linear series on 
the host surface, or solitary, closed when young, partly 
erumpent when mature, stromatic, pycnidial, globose or 
subglobose, superficial or semi-immersed, unilocular or 
multi-locular, glabrous, ostiolate. Ostiole single to each 
locule, short, circular, papillate, centrally located. Conidi-
omatal wall 20–35 µm wide, composed of thick-walled, dark 
brown to pale brown cells of textura angularis in the outer 
layers, becoming hyaline cells of textura prismatica in the 
inner layers. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells 6–20 × 2–6 µm, arising from inner-
most layers of conidiomata, hyaline, enteroblastic, phial-
idic, subcylindrical, determinate, smooth-walled. Conidia 

18–31 × 6–9.5 µm ( ̄x = 24 × 7.6 µm; n = 50), hyaline, ellip-
soidal to clavate, rounded at apex, narrowly truncate at the 
base, unicellular, thick- and smooth-walled, bearing a cone-
shaped, or widely flared to cup-like or irregular, undulate, 
mucoid, apical appendage, arising as segments of a partial 
mucoid sheath which initially enclosed the upper part of 
young conidium, basal usually appendages absent.

Material examined: Italy, Province of Forlì-Cesena, Passo 
delle Forche - Galeata, on dead aerial stems of Anthoxan-
thum odoratum (Poaceae), 24 November 2012, Erio Campo-
resi IT981 (MFLU 15–3477, holotype); ibid., on dead aerial 
stems of Dactylis glomerata (Poaceae), 21 April 2014, Erio 
Camporesi, IT1828a (MFLU 17-2782), IT1828b (KUN, 
HKAS 93589).

Notes: We re-examined the type specimen and provide 
an improved photo plate (Figs. 227, 228). For the fresh 
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Fig. 227  Mucoharknessia anthoxanthi (MFLU 15–3477, holo-
type) a Herbarium specimen. b, c Appearance of black conidiomata 
on the host. d, e Vertical section of conidiomata. f Vertical section 

of peridium. g–k Conidiogenous cells and developing conidia. l–p 
Conidia (l–o are mounted in India ink). Scale bars b–c = 200 µm, d–
e = 50 µm, f = 20 µm, g–k = 5 µm, l–p = 10 µm

collection, despite several attempts we could not isolate it 
into culture. Therefore, DNA was extracted directly from 
the conidiomata of dried specimens, and its morphology 
and phylogeny results correspond to the Mucoharknessia 
species.

Mycotribulus Nag Raj & W.B. Kendr., Can. J. Bot. 48(12): 
2219 (1970)

Facesoffungi number: FoF 07459
Agaricomycetes, Agaricomycetidae, Agaricales, 

Physalacriaceae
Saprobic on dead leaves of plant host. Sexual morph: 

undetermined. Asexual morph: Conidiomata dark brown to 
black, pycnidial, solitary to gregarious, immersed to semi-
immersed, conical to subglobose, unilocular, thick-walled, 
glabrous, ostiolate. Ostiole cylindrical, single, centrally 
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Fig. 228  Mucoharknessia anthoxanthi (MFLU 17-2782) a Herbar-
ium specimen. b, c Appearance of black conidiomata on the host. d, 
e Vertical sections of conidiomata. f Section of peridium. g–j Con-

idiogenous cells and developing conidia. k–n Conidia. Scale bars: 
a = 1000 µm. b = 500 µm. c–e = 200 µm. f = 20 µm. g–n = 10 µm

located. Conidiomata wall composed of thick-walled, hya-
line to brown cells of textura angularis. Conidiophores hya-
line, unbranched or sparsely branched, intermingled with 
paraphyses formed from the inner layers of the conidiomata. 
Paraphyses hyaline, filamentous, branched or unbranched, 
septate, narrowed at the base, broad and lobed or irregu-
lar at the apices. Conidiogenous cells hyaline, holoblastic, 

subcylindrical, to obclavate, discrete, smooth. Conidia 
hyaline, fusiform to navicular, pointed at apex, narrowed 
and somewhat truncated at base, aseptate, smooth, guttu-
late, bearing filiform, tubular, flexuous appendages at both 
ends, apical appendage single, polar, unbranched, straight 
or slightly curved, basal appendages mostly 2–3, invested 
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laterally slightly above the truncate base, unbranched, diver-
gent, straight or often curved.

Type species: Mycotribulus mirabilis Nag Raj & W.B. 
Kendr., Can. J. Bot. 48(12): 2219 (1970)

Notes: Few coelomycetous genera viz. Cenangiomyces, 
Chaetospermum, Ellula, Fibulocoela, Giulia, Mycotribulus 
and Pycnovellomyces have been reported as asexual morphs 
of Basidiomycota (Dyko and Sutton 1979b; Nag Raj 1979b, 
1980, 1993; Rungjindamai et al. 2008). Only Chaetosper-
mum, Giulia and Mycotribulus are confirmed by molecular 
sequences (Rungjindamai et al. 2008; Crous et al. 2014a; 
Tangthirasunun et al. 2014b). Mycotribulus was introduced 
by Nag Raj and Kendrick (1970) to accommodate M. mira-
bilis collected from rotting leaves of Eucalyptus sp. This 
species is probably cosmopolitan (China, India, Venezuela 
and South Africa and Thailand) and associated with several 
host plants namely, Apodytes abbottii Potg. & A. E.van Wyk, 
Eucalyptus camaldulensis Dehnh., Mangifera indica L. and 
Syzygium cordatum Hochst. ex Krauss (Nag Raj 1993; Crous 
1993; Marincowitz et al. 2010). Rungjindamai et al. 2008) 
located Mycotribulus in Physalacriaceae (Agaricales) on the 
basis of SSU and LSU sequence data. Crous et al. (2014a) 
epitypified this genus and confirmed the result of Rungjin-
damai et al. (2008), and introduced the second species, M. 
indonesiae Crous.

Mycotribulus can be confused with Ajrekarella, Din-
emasporium and Polynema because of the conidia being 
hyaline, fusiform to navicular or ellipsoid with appendages 
at each end. However, Mycotribulus and Ajrekarella have 
pycnidial conidiomata, which are distinct from the cupulate 
conidiomata in Dinemasporium and Polynema. Mycotribu-
lus differs from Ajrekarella by its paraphyses.

Distribution: China, India and Venezuela (Crous et al. 
2014a, this study).

Mycotribulus mirabilis Nag Raj & W.B. Kendr., Can. J. Bot. 
48(12): 2219 (1970)

Facesoffungi number: FoF 07460, Fig. 229
Saprobic on dead rotting leaves of Eucalyptus sp. Sex-

ual morph: undetermined. Asexual morph: Conidiomata 
200–300 µm diam., 150–200 µm high, dark brown to black, 
pycnidial, amphigenous, solitary to gregarious, initially 
immersed, becoming partly erumpent at maturity, conical to 
subglobose, unilocular, thick-walled, glabrous, ostiolate, sur-
rounded by yellow conidial mass at the tip. Ostiole 60–90 µm 
long × 50–70 µm wide, cylindrical, single, centrally located. 
Conidiomata wall 10–25 µm wide, composed of an outer 
textura angularis with thick-walled, brown cells, and inner 
layer of hyaline cells. Conidiophores hyaline, unbranched or 
sparsely branched and septate at the base, intermingled with 
paraphyses lining the cavity of the conidiomata. Paraphy-
ses 15–60 × 1.5–2.5 µm, hyaline, filamentous, unbranched 
or branched, septate, gradually widening at the deeply 

lobed apex to a width of 1.5–3.5 µm, with the apical lobes 
irregularly curved. Conidiogenous cells 9–17 × 2–2.5 µm, 
hyaline, holoblastic, cylindrical to subcylindrical, smooth. 
Conidia 12.5–17.6 × 2.6–5.6 µm ( ̄x = 15 × 4 µm; n = 50), 
hyaline, fusiform to naviculate, pointed at apex, narrowed 
and somewhat truncated at base, aseptate, smooth, guttulate, 
bearing filiform, tubular, flexuous appendages at both ends, 
apical appendage 8–16 µm long, single, polar, unbranched, 
straight or slightly curved, basal appendages 7–14 µm long, 
mostly 2–3, invested laterally slightly above the truncate 
base, unbranched, divergent, straight or often curved.

Material examined: India, Karnataka State, Balehonnur, 
Coffee Research Station, on rotting leaves of Eucalyptus 
sp. (Myrtaceae), T.R. Nag Raj, 12 November 1963 (IMI 
128041, holotype), (DAOM 124817, isotype).

Myriellina Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 124: 100 (1915)

Facesoffungi number: FoF 07455, Fig. 230
Ascomycota, genera incertae sedis
Habit on leaves of Cydonia vulgaris (Rosaceae), Imper-

ata cylindrica (Poaceae). Sexual morph: undetermined. 
Asexual morph: Conidiomata brown, acervular, solitary, 
subepidermal, immersed to erumpent, linear in outline, 
subglobose in section view, unilocular, glabrous. Ostiole 
indistinct, dehiscenceby irregular rupture of the apical wall. 
Conidiomatal wall composed of thin-walled, pale brown 
cells of textura angularis extending into the hypodermis. 
Conidiophores arising from the inner cell layers of basal 
stroma, hyaline, cylindrical, simple or branched, septate, 
smooth-walled. Conidiogenous cells hyaline, enteroblastic, 
phialidic, cylindrical to lageniform or irregular, integrated 
or discrete, determinate, smooth-walled. Conidia hyaline, 
cylindrical to fusiform, tapered towards apex, truncate at the 
base, 1–5-septate (mostly 3-septate), smooth-walled.

Type species: Myriellina cydoniae (Desm.) Höhn., Sber. 
Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 124: 100 
(1915)

Notes: Sutton (1980) re-described Myriellina and pro-
vided a detailed description for the genus. Sankaran and 
Sutton (1991) described the second species M. imperatae 
B. Sutton & Sankaran from Imperata cylindrica (Poaceae) 
in Australia. Myriellina imperatae differs from M. cydo-
niae by its larger conidia; (15.5–)22–40.5 × 1.5–2 µm in 
M. imperatae, and 9–17 × 2.5–3 µm in M. cydoniae (Sutton 
1980; Sankaran and Sutton 1991). Both Myriellina species 
are associated with leaf lesions (Sutton 1980; Sankaran and 
Sutton 1991).

Myriellina is similar to Cheilaria in having acervular 
conidiomata and fusiform, septate conidia. The differences 
between those two genera are basal stroma and conidial 
septation. Cheilaria has basal stroma composed of rather 
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Fig. 229  Mycothibulus mirabilis (IMI 128041, holotype, DAOM 
124817, isotype) a–c Herbarium specimen (b from DAOM 124817). 
d, e Appearance of dark brown to black conidiomata on the host. f 
Yellow conidial mass at the tip of conidiomata. g, o Section of perid-
ium. h Ostiole. i–k Vertical sections of conidiomata (k from DAOM 

124817). l–n Paraphyses, conidiophores, conidiogenous cells and 
developing conidia (l from DAOM 124817, arrows show paraphy-
ses). p–u Conidia. Scale bars e = 100  µm, f = 200  µm, g = 10  µm, 
h = 50 µm, i–k = 100 µm, l–m, o = 20 µm, n, p–u = 5 µm
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Fig. 230  Myriellina cydoniae 
(redrawn from Sutton 1980) a 
Conidiophores, conidiogenous 
cells and developing conidia. b 
Conidia. c Vertical section of 
conidioma

thick-walled, dark brown to pale brown cells of textura 
angularis to textura epidermoidea, and 0–3-septate (usually 
2-septate) conidia. Myriellina has basal stroma composed 
of thin-walled, pale brown cells of textura angularis, and 
1–5-septate (usually 3-septate) conidia. However, conidial 
septation is not a sufficient character for generic delinea-
tion (Minnis et al. 2012). Thus, Cheilaria and Myriellina 
might be taxonomically congeneric. The differences of basal 
stroma between these two genera can be used to delineate 
taxa at the species level. There is no molecular data available 
for Cheilaria or Myriellina. Therefore, fresh collections are 
needed to verify our hypothesis.

Distribution: Australia, Italy (Sutton 1980; Sankaran and 
Sutton 1991).

Myxothyrium Bubák & Kabát, Svensk bot. Tidskr. 9: 379 
(1915)

Facesoffungi number: FoF 07457, Fig. 231
Ascomycota, genera incertae sedis
Saprobic on dead leaves of Vaccinium vitis-idaea (Eri-

caceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata dark brown, stromatic, pycnidial, hypophyl-
lous, solitary to gregarious or confluent, epidermal to 
subepidermal, immersed, subglobose, unilocular or multi-
locular, glabrous. Ostiole absent, dehiscence by irregular 

split of apical wall. Conidiomatal wall composed of thick-
walled, dark brown cells of textura angularis. Conidiophores 
reduced to conidiogenous cells. Conidiogenous cells arising 
from the inner wall layer of conidiomata, hyaline, entero-
blastic, phialidic, doliiform to ampulliform, determinate, 
smooth-walled. Conidia hyaline, cylindrical to fusiform, 
with obtuse ends, straight, unicellular, smooth-walled, with 
several large guttules (adapted from Sutton 1980).

Type species: Myxothyrium leptideum (Fr.) Bubák & 
Kabát, Svensk bot. Tidskr. 9: 379 (1915)

Notes: Sutton (1980) re-described Myxothyrium and 
accepted a single species. The second species M. camelli-
arum was added by Zhao and Zhao (2012), but this has not 
been re-examined. Wijayawardene et al. (2017b) accepted 
only the type species in the genus. Myxothyrium can be con-
fused with Phoma in form of conidiomata, conidiogenous 
cells and conidia, and it may be taxonomically congeneric 
with Phoma. Sequence data is not available for Myxothyrium 
and fresh collections are needed to verify the relationship 
between Myxothyrium and Phoma.

Distribution: Sweden (Sutton 1980).

Nanoschema B. Sutton, The Coelomycetes: 589 (1980)
Facesoffungi number: FoF 07458, Fig. 232
Ascomycota, genera incertae sedis
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Fig. 231  Myxothyrium lep-
tideum (redrawn from Sutton 
1980) a Vertical section of 
conidioma. b Conidiogenous 
cells and developing conidia. c 
Conidia

Parasitic on the host plant. Sexual morph: undeter-
mined. Asexual morph: Conidiomata pale brown, tubular 
or cupulate, attached to the substrate by a small hypostroma, 
solitary, superficial, unilocular. Ostiole absent. Conidio-
matal wall composed of thin-walled, brown to hyaline cells 
of textura angularis in the basal region, pale brown cells 
of textura porrecta in the lateral region, becoming shortly 
fimbriate in the apex. Conidiophores arising from the inner 
wall layer of basal stroma, hyaline, cylindrical, irregularly 
branched, septate, smooth-walled. Conidiogenous cells hya-
line, enteroblastic, phialidic, cylindrical, integrated, deter-
minate, smooth-walled. Conidia hyaline, ellipsoid, rounded 
at the apex, narrowed and truncate at the base, straight 
or slightly curved, 1-septate, smooth-walled, eguttulate 
(adapted from Sutton 1980).

Type species: Nanoschema elaeocarpi B. Sutton, The 
Coelomycetes: 589 (1980)

Notes: Nanoschema is similar to Cornucopiella, Dine-
masporium, Hoehneliella, Infundibulomyces, Oncosporella, 
Pseudolachnea, Satchmopsis and Stevensonula with tubular 
or cupulate conidiomata (Sutton 1980; Cole and Kendrick 
et al. 1981; Sutton and Pascoe 1987; Nag Raj 1993, this 
study). However, Infundibulomyces, Oncosporella, and 
Satchmopsis can be distinguished from other genera by 

their glabrous conidiomatal wall. Nanoschema has ellip-
soid, 1-septate conidia, which can be distinguished from 
ellipsoid, unicellular conidia in Cornucopiella, hyaline, 
ellipsoid, allantoid to naviculate or fusiform conidia bearing 
appendages in Dinemasporium and Pseudolachnea, hyaline 
to brown, 1-septate conidia with branched or unbranched 
appendages in Hoehneliella, and dark brown, broadly fusi-
form to mostly reniform conidia with appendages at each 
end in Stevensonula. Nanoschema is a monotypic genus. 
Nanoschema elaeocarpi isassociated with leaf lesions on 
Elaeocarpus sphaericus (Elaeocarpaceae) in Solomon 
Islands. There is no molecular data available.

Distribution: UK (Sutton 1980).

Nectria (Fr.) Fr., Summa veg. Scand., Sectio Post. (Stock-
holm): 387 (1849)

Facesoffungi number: FoF 02122
Sordariomycetes, Hypocreomycetidae, Hypocreales, 

Nectriaceae
Saprobic or parasitic on the host plant in terrestrial habi-

tat. Sexual morph: see Hirooka et al. (2011, 2012). Asexual 
morph: Conidiomata orange to yellowish, or red-brown to 
black, or orange to red, stromatic, variable from pycnidial 
to synnematous or sporodochial, sessile to long stipitate, 
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Fig. 232  Nanoschema elaeo-
carpi (redrawn from Sutton 
1980) a Conidia. b Vertical 
section of conidioma. c Conidi-
ophores, conidiogenous cells 
and developing conidia

intra-epidermal in origin, erumpent, solitary or gregarious, 
emerging from ascomatal cluster or independently, basal 
stroma well developed. Wall of basal stroma composed rel-
atively thick-walled, hyaline to pale brown cells of textura 
angularis to textura prismatica or textura epidermodea 
to textura intricata; Wall of stalk composed thick-walled, 
brown cells of textura porrecta, covered by brown to pale 
brown hyphae. Conidiophores arising in the cavity of the 
conidiomata, hyaline, branched, septate, smooth-walled, 
branches terminating in conidiogenous cells and sterile 
hyphae, invested in mucus. Sterile hyphae present or absent, 
hyaline, filiform, unbranched or dichotomously branched, 
straight or curved, septate, smooth-walled. Conidiogenous 
cells hyaline, enteroblastic, phialidic, cylindrical to subcy-
lindrical or lageniform, discrete or integrated, determinate, 
smooth-walled, with or without acropleurogenous branches. 
Conidia hyaline, ellipsoidal to subglobose, obovate, or cylin-
drical, or sometimes allantoid, straight or slightly curved, 
unicellular, smooth-walled (Hirooka et al. 2012).

Type species: Nectria cinnabarina (Tode) Fr., Summa 
veg. Scand., Sectio Post. (Stockholm): 388 (1849)

Notes: Nectria can be confused with Albonectria, Allan-
tonectria, Geejayessia, and Thyronectria, because it has 
lightly to brightly coloured, ostiolate, perithecial, unilocu-
lar or multilocular ascomata, and unitunicate asci (Lombard 
et al. 2015). However, Nectria has coelomycetous asexual 
morphs, which can be separated from those genera with 
hyphomycetous asexual morphs, such as Albonectria and 
Geejayessia which are associated with fusarium-like asexual 
morphs, and Allantonectria with trichoderma-like asexual 
morph (Schroers et al. 2011; Hirooka et al. 2011, 2012; 
Lombard et al. 2015). Thyronectria differs from Nectria by 
its ellipsoidal, fusiform to long-fusiform, cylindrical, muri-
form ascomata budding to produce hyaline bacillar ascoco-
nidia (Hirooka et al. 2012; Jaklitsch and Voglmayr 2014).

Clements and Shear (1931) designated N. cinnabarina as 
a legitimate lectotype for Nectria. More than 1000 species 
have been described in the genus, and most of them have 
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Fig. 233  Phylogenetic tree generated from a maximum parsimony 
analysis based on a concatenated alignment of act, ITS, LSU, rpb1, 
tef1 and tub2 sequences data of Nectria and Thyronectria. Related 
sequences were obtained from GenBank, Hirooka et  al. (2012), and 
Zeng et  al. (2018). Forty-nine strains are included in the analyses, 
which comprise 3880 characters including gaps (act: 1–584, tef1: 
585–1417, ITS: 1418–1926, LSU: 1927–2725, rpb1: 2726–3349, 
tub2: 3350-3880). Hydropisphaera fungicola CBS 122304 is used 
as the outgroup taxon. The tree topology of the maximum likelihood 
analysis is similar to the Bayesian analysis. The best scoring RAxML 
tree with a final optimization likelihood value of − 26949.773295 
is presented. The matrix had 1430 distinct alignment patterns, with 
17.43% of undetermined characters or gaps. Estimated base frequen-
cies were: A = 0.226408, C = 0.275328, G = 0.265729, T = 0.232535; 
substitution rates AC = 0.727729, AG = 2.16045, AT = 1.276972, 
CG = 0.791319, CT = 4.544990, GT = 1.000000; gamma distribution 
shape parameter α = 0.210600. Maximum likelihood (MLBS) boot-
strap support values higher than 50%, and Bayesian posterior prob-
abilities ≥ 0.95 (PP) are shown above or below the nodes. Hyphen 
(“–”) indicates a value lower than 50% for MP BS and MLBS and a 
posterior probability lower than 0.95 for BYY. The scale bar indicates 
0.05 changes. Ex-type strains are in bold. New isolates are shown in 
bold and highlighted with colour

◂been allocated in Bionectriaceae and Nectriaceae (Rehner 
and Samuels 1995; Rossman et al. 1999, 2013; Schroers 
2001; Hirooka et al. 2010, 2012; Lombard et al. 2015). The 
concept of Nectria was restricted to a narrow sense by Ross-
man (1989); Rossman et al. (1999) and Hirooka et al. (2012). 
Thus, 31 taxa are recognized in Nectria sensu stricto, of 
which 29 were described and illustrated by Hirooka et al. 
(2012), and another two (N. triseptata and N. tibetensis) 
by Zeng and Zhuang (2015) and Zeng et al. (2018). The 
asexual morph of Nectria has been assigned to Gyrostroma 
Naumov with immersed pycnidia, Tubercularia Tode with 
synnematal and sporodochial conidiomata, and Zythiostroma 
Höhn. with superficial pycnidia (Seifert 1985a; Rossman 
1989; Rossman et al. 1999). Hirooka et al. (2012) revised 
Nectria and restricted the asexual morph of Nectria sensu 
stricto to tubercularia-like fungi, except for N. magnispora 
(pycnidial conidiomata), based on both morphological char-
acteristics and molecular sequence data. Considering Nec-
tria is a well-studied genus and has priority, the asexual 
morph Tubercularia was recognized as synonym of Nectria 
(Rossman et al. 2013; Lombard et al. 2015). In the present 
study, four asexual morph isolates collected from Italy 
share similar form of conidiomata, conidiogenous cells and 
conidia with N. dematiosa. Phylogenetically, these strains 
also clustered with N. dematiosa (A.R. 2699, CBS 126570, 
MAFF 241430) with 99% (MLBS) (Fig. 233). Based on both 
phenotypic and genotypic characters, these four strains are 
considered conspecific with N. dematiosa, and a detailed 
description and plate are provided.

Distribution: Argentina, Austria, Brazil, Bolivia, Cam-
eroon, Canada, Chile, China, Croatia, Colombia, Costa Rica, 
Cuba, Czech Republic, Denmark, Dominica, Ecuador, El 
Salvador, Finland, France, French Guiana, Gabon, Germany, 
Ghana, Greece, Guadeloupe, Guatemala, Guyana, India, 
Indonesia, Ireland, Italy, Jamaica, Japan, Malaysia, Mar-
tinique, Mexico, Montenegro, New Zealand, Netherlands, 
Panama, Papua New Guinea, Paraguay, Peru, Philippines, 
Poland, Puerto Rico, Spain, Sri Lanka, Thailand, Tanzania, 
Uganda, UK, Ukraine, USA, Venezuela (Hirooka et al. 2011, 
2012).

Nectria dematiosa (Schwein.) Berk., N. Amer. Fung.: no. 
154 (1873)

Faces of fungi number: FoF 07461, Figs. 234, 235
Saprobic on the host plant in terrestrial habit. Sexual 

morph: see Hirooka et al. (2011, 2012). Asexual morph: 
Conidiomata 120–300 µm diam., 100–250 µm high, sporo-
dochial, sessile, orange to yellowish or red, mostly solitary, 
occasionally gregarious or confluent, semi-immersed to 
erumpent, pulvinate, subepidermal, cup-shaped, subglo-
bose, thick-walled. Conidiomatal wall 20–40 µm wide, 
middle wall composed of thick-walled, hyaline cells of 
textura angularis to tight textura prismatica towards upper 

part; basal wall composed of thick-walled, pale brown cells 
of textura angularis; lateral wall adjacent to host tissue 
composed ofthick-walled, hyaline to light brown cells of 
textura epidermodea to textura intricata. Conidiophores 
up to 150 µm long, 2–3 µm wide, formed from the upper 
cells of conidiomata, hyaline, cylindrical to subcylindrical, 
densely branched and swollen at base, septate, straight or 
flexuous, flared towards the apices, smooth-walled, with 
acropleurogenous conidiogenous cells. Conidiogenous 
cells 3–10 × 2–5 µm, hyaline, enteroblastic, phialidic, short 
cylindrical or subcylindrical, determinate, integrated or dis-
crete, arising from apical or on short lateral branches which 
form immediately below septa. Conidia 13–17 × 2–5.5 µm 
( ̄x = 15 × 4 µm; n = 30), hyaline, cylindrical to subcylindri-
cal or fusiform, with a rounded apex and a narrow trun-
cate base, straight or slightly curved, unicellular, thick- and 
smooth-walled, accumulating in a slimy orange mass above 
the conidioma.

Culture characteristiers: Colony on PDA, reaching 50–60 
mm diam. after 14 days at 25–30 °C, white to whitish saffron 
with age, flattened, dense, radial, slightly cottony with aerial 
mycelium on the surface, with rounded margins, sporulating 
at 4 weeks, reverse white.

Material examined: Iatly, Province of Forlì-Cesena, 
Santa Sofia, near Corniolo, on dead aerial branches of 
Populus tremula (Salicaceae), 23 February 2016, Camp-
oresi Erio, IT2848 (MFLU 16-0921), living culture 
MFLUCC 16-1141 = KUMCC 16-0078, (KUN, HKAS 
97474); ibid., Santa Sofia, Campigna, on dead aerial 
branches of Acer pseudoplatanus (Sapindaceae), 2 April 
2016, IT2917 (MFLU 16-1131), living culture MFLUCC 
16-1143 = ICMP 21543 = KUMCC 16-0092, (KUN, HKAS 
97460); ibid., Monte Fumaiolo, on dead aerial branches 
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Fig. 234  Nectria dematiosa (asexual morph, MFLU 16-1131) a Her-
barium specimen. b, c Appearance of orange to red conidiomata on 
the host. d, e Vertical sections of conidiomata. f–h Section of perid-
ium. i–p Conidiophores, conidiogenous cells and developing conidia. 

q Germinating conidia. r–t Conidia. Scale bars d–e = 500  µm, 
f = 25  µm, g–i, k = 50  µm, j, l, m, q = 20  µm, n–p, s–t = 5  µm, 
r = 10 µm
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Fig. 235  Nectria dematiosa 
a, d Germinating conidia. b, 
c, e, f Cultures on PDA (from 
MFLUCC 16-1307/IT2986, 
MFLUCC 16-1143/IT2917, 
MFLUCC 16-1309/IT3017, 
MFLUCC 16-1141/IT2848, 
respectively). Scale bars a, 
d = 50 µm, b–c, e–f = 25 mm

of Rhamnus alpinus (Rhamnaceae), 3 July 2016, IT3017 
(MFLU 16-2053), living culture MFLUCC 16-1309 = ICMP 
21552 = KUMCC 16-0104; ibid., Province of Arezzo, near 
Casuccia di Micheli, on dead aerial branches of Crataegus 
sp. (Rosaceae), 30 May 2016, Erio Camporesi, IT2986 
(MFLU 16-1951), living culture MFLUCC 16-1307 = ICMP 
21550 = KUMCC 16-0101, (KUN, HKAS 97501).

Notes: Nectria dematiosa was epitypified by Hirooka 
et  al. (2011) based on the collection on Morus sp. 
(Moraceae) from the USA with a detailed description and 
illustration. This species has wide distribution (Canada, 
China, Finland, Japan, New Zealand, Poland, USA) and is 
associated with a broad range of host plants (Acer macro-
phyllum, A. pseudoplatanus, Acer sp., Morus sp., Prunus 
tenella, Ribes sp., Rosa sp., Sambucus nigra ssp. canadensis, 
and Weigela coraeensis). In this study, four additional strains 
collected on A. pseudoplatanus, Crataegus sp., P. tremula, 
and R. alpinus from Italy are added.

Neoascochyta Qian Chen & L. Cai, Stud. Mycol. 82: 198 
(2015)

Facesoffungi number: FoF 07462
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Didymellaceae
Saprobic on terrestrial plants or from soil or human 

bodies (Valenzuela-Lopez et  al. 2018). Sexual morph: 
see Chen et  al. (2015). Asexual morph: Conidiomata 
dark brown to black, pycnidial, solitary to gregarious or 

confluent, immersed to semi-immersed, globose to sub-
globose or ovoid, unilocular, glabrous, ostiolate. Ostiole 
single, centrally located. Conidiomatal wall composed of 
thick-walled, dark brown to hyaline cells of textura angu-
laris to textura globosa. Conidiophores reduced to conid-
iogenous cells. Conidiogenous cells hyaline, enteroblastic, 
phialidic, doliiform to ampulliform, or short obpyriform, 
determinate, smooth-walled, formed in the inner cavity of 
conidiomata. Conidia hyaline, variable in shape, cylindri-
cal to subcylindrical, or obclavate-ovoid to ellipsoidal, or 
fusiform, 0–1-septate, smooth-walled, guttulate.

Type species: Neoascochyta exitialis (Morini) Qian Chen 
& L. Cai, Stud. Mycol. 82: 200 (2015)

Notes: The species of Neoascochyta are cosmopolitan, 
and have been reported from Argentina, Austria, Belgium, 
China, Italy, Germany, Netherlands, New Zealand, Norway, 
South Africa, Sweden, Switzerland, USA (Chen et al. 2015, 
2017; Valenzuela-Lopez et al. 2018). Twelve species are 
listed in Index Fungorum (2019), of which Neoascochyta 
adenii Crous & Cheew. clustered away from Neoascochyta 
species in our phylogenetic tree (data not shown here). 
Morphologically, N. adenii has setose conidiomata which 
are absent in other taxa of Neoascochyta, thus N. adenii is 
excluded from Neoascochyta. In addition, a new species 
Neoascochyta dactylidis and additional collections of N. 
desmazieri and N. tardicrescens are described from natural 
substrates.

Distribution: worldwide.
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Fig. 236  Phylogenetic tree generated from a maximum likelihood 
analysis based on a concatenated alignment of LSU, ITS, rpb2 and 
tub2 sequences data of Neoascochyta. Related sequences were 
obtained from Chen et al. (2015), Valenzuela-Lopez et al. (2018) and 
GenBank. Thirty-tree strains are included in the analyses, which com-
prise 2384 characters including gaps (LSU: 1–962, ITS: 963–1453, 
tub2: 1454–1788, rpb2: 1789–2384). Neodidymelliopsis cannabis 
CBS 234.37 is used as the outgroup taxon. The tree topology of the 
maximum likelihood analysis is similar to the Bayesiananalysis. The 
best scoring RAxML tree with a final optimization likelihood value 
of − 6875.550512 is presented. The matrix had 367 distinct alignment 

patterns, with 14.52% of undetermined characters or gaps. Estimated 
base frequencies were: A = 0.239145, C = 0.239844, G = 0.278891, 
T = 0.242119; substitution rates AC = 2.076679, AG = 6.350673, 
AT = 2.034061, CG = 0.968881, CT = 11.538616, GT = 1.000000; 
gamma distribution shape parameter α = 0.020000. Maximum likeli-
hood (MLBS) bootstrap support values higher than 50%, and Bayes-
ian posterior probabilities ≥ 0.95 (PP) are shown above or below the 
nodes, respectively. Hyphen (“–”) indicates a value lower than 50% 
for MLBS and a posterior probability lower than 0.95 for BYY. The 
scale bar indicates 0.02 changes. Ex-type and reference strains are in 
bold. New isolates are shown in bold and blue

Neoascochyta dactylidis W.J. Li, Camporesi & K.D. Hyde, 
sp. nov.

Index Fungorum number: IF557150, Facesoffungi num-
ber: FoF 07463, Figs. 237, 238

Etymology: Name refers to Dactylis, the host genus from 
which this fungus was collected.

Saprobic on dead stems of Dactylis glomerata. Sexual 
morph: undetermined. Asexual morph: Conidiomata 
100–125 µm high, 100–130 µm diam., dark brown to black, 
pycnidial, solitary, gregarious or confluent, deeply immersed 

with black spots on the host surface, globose, unilocular, 
glabrous, ostiolate. Conidiomatal wall 10–20 µm wide, com-
posed of brown to dark brown, thick-walled cells of textura 
globosa in the exterior, becoming thin-walled, pale brown to 
hyaline cells of textura angularis in the conidial hymenium. 
Ostiole single, circular, papillate, centrally located. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous cells 
4–9 × 3.5–10 µm, hyaline, enteroblactic, phialidic, short, 
originating from the innermost cell layer of conidiomata. 
Conidia 20–29 × 5–8 µm ( ̄x = 25 × 7 µm; n = 50), hyaline, 



605Fungal Diversity (2020) 100:279–801 

1 3

Fig. 237  Neoascochyta dactylidis (MFLU 19-2859, holotype) a Her-
barium specimen. b, c Appearance of black conidiomata on the host. 
d Vertical section of conidioma. e Vertical sections of peridium. f 

Ostiole. g–j Conidiogenous cells and developing conidia. k Germi-
nating conidium. l–o Conidia. Scale bars: b = 500  µm, c = 100  µm, 
d = 50 µm, e = 20 µm, f = 50 µm, g = 5 µm, h–o = 10 µm

cylindrical to fusiform, with narrow and rounded ends or 
sometime broad and truncate at base, 1-septate, straight or 
slightly curved, thick- and smooth-walled, with two large 
guttules in each cell.

Culture characters: Colonies on PDA, reaching 12–15 
mm diam. after 7 days at 25–30 °C, white to pale brown 
in the middle zone, paler toward margins, with orange 

mycelium mass in the middle zone after 4 weeks, umbonate, 
dense, reverse brown, with white margins.

Material examined: Italy, Province of Forlì-Cesena, Pre-
dappio, near Monte Colombo, on dead aerial stems of Dacty-
lis glomerata (Poaceae), 2 February 2013, Erio Camporesi, 
IT1038 (MFLU 19-2859, holotype), ex-type living culture 
MFLUCC 13-0495, (KUN, HKAS 101674, isotype).
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Fig. 238  Neoascochyta dactylidis (MFLUCC 13-0495, ex-type) a Germinating conidia. b–e Culture on PDA (b, c one week, d, e four weeks). 
Scale bars: a = 50 µm, b–e = 20 µm

Notes: Neoascochyta dactylidis shows a closely affin-
ity with N. europaea, N. exitialis and N. graminicola, but 
constitutes a separate branch (Fig. 236). Morphologically, 
it fits well with the concept of Neoascochyta, but can be 
distinguished by its larger conidia with four large guttules. 
Based on both phylogeny and morphology, N. dactylidis is 
described as new taxon in Neoascochyta.

Neoascochyta desmazieri (Cavara) Qian Chen & L. Cai, 
Stud. Mycol. 82: 198 (2015)

Facesoffungi number: FoF 07464, Fig. 239
Habit on dead stems of Fabaceae and Poaceae (Chen 

et al. 2015) or on human (Valenzuela-Lopez et al. 2018). 
Sexual morph: undetermined. Asexual morph: Conidio-
mata 100–150 µm diam., 80–100 µm high, black, pycnidial, 
mostly solitary, superficial or semi-immersed, globose or 
subglobose, unilocular, thick-walled, ostiolate, papillate. 
Conidiomatal wall 15–30 µm wide, composed of textura 
angularis with thick-walled, dark brown, larger cells becom-
ing paler and compact towards conidial hymenium. Con-
idiophores reduced to conidiogenous cells. Conidiogenous 
cells 3–6 × 3–6 µm, arising all around the basal region of 
the conidiomata, hyaline, enterblastic, phialidic, dolliform or 
ampulliform to broadly conical, determinate, smooth-walled, 
formed from the innermost layer of cells of the pycnidial 
wall. Conidia 12–14 × 2–4 µm ( ̄x = 13 × 3; n = 50), hya-
line, cylindrical, rounded at both ends, straight, 1-septate, 
smooth-walled, guttulate.

Culture characters: Colonies on PDA, reaching 40–50 
mm diam. after 7 days at 25–30 °C, white to pale grey in the 
middle zone, becoming darker with age, velutinous to felty, 
flattened, dense, subsuperficial, reverse black in the middle 
region, paler toward margins. Margins even, entire, neat.

Material examined: Italy, Province of Arezzo, Stia, Mon-
temezzano, on dead aerial stems of Vicia sp. (Fabaceae), 3 
October 2012, Erio Camporesi, IT769 (MFLU 19-2881), 
living culture MFLUCC 13-0395 = ICMP 20787, (KUN, 
HKAS 93667).

Notes: Neoascochyta desmazieri has also been isolated 
from the head, respiratory tract, and toe nail of humans 
(Valenzuela-Lopez et al. 2018).

Neoascochyta tardicrescens Valenz.-Lopez, Cano, Crous, 
Guarro & Stchigel, in Valenzuela-Lopez et al. Stud. Mycol. 
90: 44 (2017)

Facesoffungi number: FoF 07465, Fig. 240
Saprobic on dead leaves of Dactylis glomerata. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
75–140 µm diam., 70–120 µm high, pycnidial, scattered 
or gregarious, immersed, with dark brown to black spots 
on the host surface, globose to subglobose, unilocular, 
thick-walled, ostiolate. Ostiole circular, papillate, centrally 
located. Conidiomatal wall 10–20 µm wide, composed of 
thick-walled, brown to hyaline cells of textura angularis. 
Conidiophores reduced to conidiogenous cells. Conidiog-
enous cells 3–7 × 3–6 µm, hyaline, enteroloblastic, phial-
idic, doliiform to ampulliform, determinate, smooth-walled, 



607Fungal Diversity (2020) 100:279–801 

1 3

formed from the inner wall cells of the pycnidium. Conidia 
9–17.5 × 3–5 µm ( ̄x = 13 × 4; n = 50), hyaline, fusiform, 
straight, obtuse at both ends, smooth-walled, guttulate.

Culture characters: Colonies on PDA, reaching 20–30 
mm diam. after 7 days at 25–30 °C, white to darker in the 
middle zone, becoming grey to black with age, velutinous 
to felty, flattened, dense, subsuperficial, reverse black, with 
fimbriae margins; sporulating after 3 months.

Material examined: Italy, province of Forlì-Cesena, Civi-
telle di Romagna, Bonalda, on dead aerial leaves of Dacty-
lis glomerata (Poaceae), 2 December 2012, Erio Campo-
resi, IT945 (MFLU 19-2885), living culture MFLUCC 
13-0483 = ICMP 20793; (KUN, HKAS 101699).

Notes: Neoascochyta tardicrescens has also been isolated 
from human feet (Valenzuela-Lopez et al. 2018).

Neochaetospora B. Sutton & Sankaran, Mycol. Res. 95(6): 
768 (1991)

≡ Chaetospora Faurel & Schotter, Revue Mycol., Paris 
30(3): 149 (1965) [1964]

Facesoffungi number: FoF 07474, Fig. 241
Ascomycota, genera incertae sedis
Coprophilous on rodent dung (e.g., Massoutiera harterti). 

Sexual morph: undetermined. Asexual morph: Conidio-
mata black, pycnidial, innate-erumpent, globose, unilocular, 
setose, ostiolate. Ostiole single, circular, centrally located. 
Conidiomatal setae dark brown below, tapered and paler 
towards apex, subulate to irregular, rigid, straight or slightly 
curved, unbranched, smooth-walled, mostly restricted at 
ostiolar region, occasionally on the pycnidial wall. Conidi-
omatal wall composed of thick-walled, dark brown cells of 
textura angularis. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells arising from inner cell layer of 
conidiomata, hyaline, enteroblastic, phialidic, lageniform 
to cylindrical, discrete, determinate, smooth-walled, with 
flared collarettes. Conidia hyaline, cylindrical to fusiform, 
with truncate base, 2-septate, smooth-walled, bearing 3–5, 
unbranched, septate, flexuous, apical appendages arising 
from different loci of bulbous apical cell (Nag Raj 1993).

Type species: Neochaetospora quezelii (Faurel & Schot-
ter) B. Sutton & Sankaran, Mycol. Res. 95(6): 768 (1991)

≡ Chaetospora quezelii Faurel & Schotter, Revue Mycol., 
Paris 29(3): 149 (1965) [1964]

Notes: Neochaetospora is a monotypic genus. The genus 
is similar to Pseudoneottiospora in having cylindrical or 
subcylindrical to fusiform conidia bearing unbranched, 
flexuous appendages. However, Neochaetospora possesses 
globose, setose conidiomata and 2-septate conidia with 
bulbous apical cell bearing 3–5-septate, apical appendages. 
Pseudoneottiospora has globose, glabrous conidiomata and 
1–3-septate conidia with cylindrical or dolliform apical cell 
bearing 3–4-aseptate apical appendages (Nag Raj 1993). 
Neochaetospora has not been studied with molecular data. 

Future studies with fresh collections are needed to place it 
in a natural group.

Distribution: Sahara (Africa) (Nag Raj 1993).

Neocucurbitaria Wanas., E.B.G. Jones & K.D. Hyde, et al., 
Mycosphere 8(3): 408 (2017)

Facesoffungi number: FoF 02902
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Cucurbitariaceae
Saprobic on the host plant or animal dung or isolated 

from human body. Sexual morph: see Wanasinghe et al. 
(2017). Asexual morph: Conidiomata dark brown to black, 
pycnidial, solitary to gregarious or confluent, immersed to 
semi-immersed, globose to subglobose, unilocular, papillate, 
setose, ostiolate. Ostiole circular, single, centrally located. 
Conidiomatal setae brown, septate, branched, smooth-
walled. Conidiomatal wall composed of thick-walled, brown 
to hyaline cells of textura angularis. Conidiophores usually 
reduced to conidiogenous cells. Conidiogenous cells hyaline, 
enteroblastic, phialidic, subcylindrical to lageniform, aris-
ing from the inner wall layer of the conidiomata. Conidia 
hyaline, cylindrical or ellipsoidal, unicellular, guttulate, 
smooth-walled.

Type species: Neocucurbitaria unguis-hominis (Punith. 
& M.P. English) Wanas., E.B.G. Jones & K.D. Hyde et al., 
Mycosphere 8(3): 412 (2017)

 = Pyrenochaeta unguis-hominis Punith. & M.P. English, 
Trans. Br. Mycol. Soc. 64(3): 539 (1975)

Notes: Neocucurbitaria can be confused with Pyreno-
chaeta as they both have setose pycnidia producing hyaline, 
unicellular conidia. The conidiophores of Neocucurbitaria 
are usually unbranched, or reduced to conidiogenous cells, 
whereas those of Pyrenochaeta are branched, filiform, sep-
tate, and acropleurogenous (Sutton 1980; Wanasinghe et al. 
2017; De Gruyter et al. 2010). Neocucurbitaria was placed 
in Cucurbitariaceae (Wanasinghe et al. 2017). However, the 
placement of Pyrenochaeta remains ambiguous after several 
phylogenetic studies and needs further revision (Aveskampet 
al. 2010; De Gruyter et al. 2010; Valenzuela-Lopez et al. 
2018).

Twenty-two species are accepted in Neocucurbitaria 
(Index Fungorum 2019). They are saprobes or human path-
ogens, for example, N. unguis-hominis can cause infection 
of human skin and nails (de Gruyter et al. 2010; Toh et al. 
2016). We examined a fungus on rodent dung, which shows 
a similar morphology of conidiomata, conidiogenous cells, 
and conidia with Neocucurbitaria. However, it lacks molec-
ular data and thus we keep it as Neocucurbitaria sp. The 
taxonomy of this species needs further investigations based 
on fresh collections and phylogenetic inferences.

Distribution: Australia, Israel, Canada, Germany, Greece, 
Italy, Netherlands, Montenegro, Spain, Ukraine, USA 
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Fig. 239  Neoascochyta desmazieri (MFLU 19-2881) a Herbarium 
specimen. b, c Appearance of black conidiomata on the host. d Ver-
tical section of conidioma; e. Vertical section of peridium. f–g, i–j 

Conidiogenous cells and developing conidia. h Germinated conidium. 
k–m Conidia. n Culture on PDA. Scale bars d = 50 µm, e, h = 20 µm, 
f–g, i–j = 5 µm, k–m = 10 µm, n = 25 mm
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Fig. 240  Neoascochyta tardicrescens (MFLU 19-2885) a Herbarium 
specimen. b, c Appearance of dark brown conidiomata on the host. 
d Vertical section of conidioma. e Vertical section of peridium. f–g, 
i–j Conidiogenous cells and developing conidia. h Ostiole. k Ger-

minating conidium. l–n Conidia. o–r Culture on PDA. Scale bars 
b = 200 µm, c = 100 µm, d, h, k = 20 µm, e = 10 µm, f–g = 5 µm, i–
j = 2 µm, l–n = 5 µm, o–r = 25 mm
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Fig. 241  Neochaetospora 
quezelii (redrawn from Nag Raj 
1993) a Vertical section of con-
idioma. b Enlarged surface view 
of ostiolar setae and parietal 
cells. c Conidiogenous cells and 
developing conidia. d Conidia

(Wanasinghe et al. 2017; Valenzuela-Lopez et al. 2018; 
Crous et al. 2019).

Neocucurbitaria sp.
Fig. 242
Saprobic on rodent dung. Sexual morph: undetermined. 

Asexual morph: Coelomycetous. Conidiomata 120–250 µm 
diam., 120–250 µm high, dark brown to black, pycnidial, 
solitary to gregarious, immersed to semi-immersed, globose 
to subglobose or oval, unilocular, thick-walled, papillate, 
setose, ostiolate. Ostiole circular, single, centrally located. 
Conidiomatal setae 2–4 µm wide, septate, branched. Con-
idiomatal wall 14–30 µm wide, composed of thick-walled, 
brown to pale brown cells of textura angularis. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous 
cells comprised of two types: (a) 6–25 × 1.5–3.5  µm, 
hyaline, subcylindrical to lageniform, with marked peri-
clinal thickenings at collarette zone, arising from the 

inner-most cells of the conidiomata at base and lateral part; 
(b) 3.5–7 × 2–3 µm, cylindrical, pale brown at base, becom-
ing hyaline above, formed at upper zone close to ostiole. 
Conidia 3.5–7 × 2–3 µm ( ̄x = 5 × 2 µm; n = 30), hyaline, 
cylindrical to oval or circular, unicellular, obtuse at each 
end, guttulate, smooth-walled.

Material examined: USA, California, San Bernardino 
Co., 1 mile North of Mt. Baldy, on rodent dung, 11 April 
1972, D. Malloch (DAOM 215329).

Neodermea W.J. Li, D.J. Bhat & K.D. Hyde, gen. nov.
Index Fungorum number: IF557151, Facesoffungi num-

ber: FoF 07471
Etymology: Named after its morphology similar to 

Dermea.
Leotiomycetes, Leotiomycetidae, Medeolariales, 

Dermateaceae
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Fig. 242  Neocucurbitaria sp. (DAOM 215329) a Herbarium speci-
men. b, c Appearance of dark brown to black conidiomata on dung. 
d, e Vertical sections of conidiomata. f, h Sections of peridium. g 

Setae. i, j, l Conidiogenous cells and developing conidia. k Ostiole. 
m, n Conidia. Scale bars: d–e = 200 µm, f–g, i, l = 20 µm, h = 50 µm, 
j–k = 10 µm, m–n = 5 µm

Saprobic on plant host. Sexual morph: Apothecia black 
or drak brown, solitary or gregarious, erumpent, circular or 
undulate, sessile, narrowed below, leathery to horny in con-
sistency, becoming more fleshy-leathery when moist. Hyme-
nium at first concave, becoming plane or slightly convex, 
the margin at first thick, raised, later almost disappearing. 
Paraphyses hyaline, filiform, branched, septate, apex slightly 
swollen and glued together forming a yellowish epithecium. 
Tissue of hypothecium compact, pseudoparenchymatous, 

brownish. Asci 8-spored, cylindrical to clavate, short, 
stalked. Ascospores hyaline when young, becoming yellow-
ish at maturity, uniseriate to biseriate, oblong-ellipsoid to 
ellipsoid-fusiform, 1–3-septate, straight or slightly curved 
(adapted from Grove 1946). Asexual morph: Conidiomata 
dark brown to black, stomatic, pycnidial, solitary or gre-
garious, immersed to semi-immersed, erumpent, globose to 
subglobose, unilocular or multi-locular, thick-walled, ostio-
late. Ostiole cylindrical, single, with wide channel, centrally 
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Fig. 243  Neodermea rossica (MFLU 15-2190, holotype). a, b Her-
barium specimen. c, d Appearance of black conidiomata on the 
host. e, f Vertical sections of conidiomata. g–i Section of peridium. 

j–l Conidiophores, conidiogenous cells and developing conidia. 
m–q Conidia. Scale bars e–f = 200 µm, g–i = 20 µm, j–l = 5 µm, m–
q = 10 µm

located. Conidiomata wall composed of hyaline to brown, 
thick-walled cells of textura angularis. Conidiophores aris-
ing from the innermost wall layer of conidiomata, hyaline, 
cylindrical, septate. Conidiogenous cells enteroblastic, phial-
dic, cylindrical, usually integrated, determinate, smooth. 

Conidia hyaline, oblong-ellipsoid, rounded at both ends, or 
with a narrow and truncate base, straight or slightly curved, 
unicellular, guttulate, smooth-walled. Microconidia absent 
or present, hyaline, filiform, aseptate, straight or curved.
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Type species: Neodermea rossica W.J. Li, D.J. Bhat & 
K.D. Hyde, sp. nov.

Notes: Dermea acerina (Peck) Rehm was introduced by 
Peck (1878) as Tympanis acerina Peck based on morphol-
ogy of apothecia. Subsequently, Saccardo (1889) trans-
ferred D. acerina to Scleroderris (Fr.) Bonord., although 
it differs from Scleroderris species in oblong-ellipsoid to 
ellipsoid-fusiform ascospores (Grove 1946). Rehm (1912) 
transferred it toDermea based on characters of apothecia, 
asci and ascospores. However, D. acerina has oblong-
ellipsoid conidia, which is similar in form to conidia of 
Pezicula species, rather than D. cerasi (elongate-fusiform 
to subfiliform conidia), and this has resulted in a confusion 
of the generic concept. Groves (1938, 1941) established the 
connection between D. cerasi and Naemosphaera acerina 
(Peck) Höhn., based on culture studies. A phylogenetic tree 
for Dermateaceae based on multi-locus sequence data shows 
that D. acerina CBS 161.38 is distinct from D. cerasi and 
forms a separate clade with two new collections (Fig. 129). 
Neodermea is introduced as a new genus to accommodate 
N. acerina and N. rossica. Neodermea rossica is designated 
as the type species.

Distribution: Canada, Italy, USA (Grove 1946; Verkley 
et al. 2003, this study)

Neodermea acerina (Peck) Rehm) W.J. Li & K.D. Hyde, 
comb. nov.
≡ Tympanis acerina Peck, Ann. Rep. N.Y. St. Mus. nat. Hist. 
31: 48 (1878)
 = Dermea acerina (Peck) Rehm, Ber. bayer. bot. Ges. 13: 
197 (1912)

Index Fungorum number: IF557170, Facesoffungi num-
ber: FoF 07472

Description and illustrations see Grove (1946).

Neodermea rossica W.J. Li, D.J. Bhat & K.D. Hyde, sp. nov.
Index Fungorum number: IF557152, Facesoffungi num-

ber: FoF 07473, Fig. 243
Etymology: Named after country Russia from which it 

was collected.
Saprophytic on dead stem of Acer tataricum (Sapin-

daceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 370–450 µm diam., 200–350 µm high, dark 
brown to black, stomatic, pycnidial, solitary or gregarious, 
deeply immersed in origin, becoming partly erumpent at 
maturity, globose to subglobose, unilocular or multi-locu-
lar, thick-walled, ostiolate. Ostiole cylindrical, single, with 
wide channel, centrally located. Conidiomata wall 30–90 µm 
wide, composed of hyaline to brown, rather thick-walled 
cells of textura angularis to textura prismatica at basal 
region, and brown to dark brown cells of textura angularis 
at upper and lateral region. Conidiophores hyaline, cylindri-
cal, septate, arising from the inner layers of conidiomata. 

Conidiogenous cells 3–15 × 2–4 µm, enteroblastic, phialidic, 
cylindrical, discrete or integrated, indeterminate, smooth. 
Conidia 14–25 × 4–8 µm ( ̄x = 17 × 6.5 µm; n = 30), hyaline, 
oblong-ellipsoid, rounded at both ends, or narrowed and 
truncate at base, straight or slightly curved, unicellular, gut-
tulate, smooth. Microconidia absent.

Material examined: Russia, Rostov region, Donskoye 
forestry, on dead stems of Acer tataricum (Sapindaceae), 
18 June 2015, T.S. Bulgakov, T486B (MFLU 15-2190, holo-
type), ex-type living culture MFLUCC 17-2506 = KUMCC 
15-0635, T486 (MFLU 19-2890).

Notes: Neodermea rossica is similar to N. acerina in 
its oblong-ellipsoid, straight or slightly curved, unicelluar 
conidia. However, those two taxa are separated by conidi-
omatal structure and microconidia. Neodermea acerina has 
slender, beaked conidiomata up to 1.5 mm in length and 
300–650 µm wide, which is longer and wider than the glo-
bose to subglobose conidiomata with cylindrical ostiole in 
N. rossica (Grove 1946). Neodermea acerina also has micro-
conidia, which are absent in N. rossica.

Neodidymelliopsis Qian Chen & L. Cai, Stud. Mycol. 82: 
207 (2015)

Facesoffungi number: FoF 07518, Fig. 244
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Didymellaceae
Saprobic on terrestrial plants or from soil in desert (Chen 

et al. 2015, 2017) Sexual morph: see Chen et al. (2015). 
Asexual morph: Conidiomata dark brown to black, pyc-
nidial, solitary to gregarious or confluent, immersed to semi-
immersed or erumpent, globose to subglobose, unilocular 
or multilocular, glabrous, ostiolate. Ostiole single, papillate 
or with elongate necks, centrally or laterally located. Con-
idiomatal wall composed of thick-walled, dark brown to 
hyaline cells of textura angularis. Conidiophores reduced 
to conidiogenous cells. Conidiogenous cells formed in the 
inner cavity of conidiomata, hyaline, enteroblastic, phial-
idic, doliiform to ampulliform, determinate, smooth-walled. 
Conidia hyaline to pale brown or pale yellowish, variable in 
shape, ellipsoidal to ovoid, or cylindrical, allantoid, 0–1-sep-
tate, smooth-walled, guttulate. Chlamydospores present or 
absent, brown, globose to oval, intercalary or terminal, sin-
gle or in chains, sometimes dictyochlamydospores (Chen 
et al. 2015).

Type species: Neodidymelliopsis cannabis (G. Winter) 
Qian Chen & L. Cai, Stud. Mycol. 82: 207 (2015)

Notes: Neodidymelliopsis species have been reported 
from Canada, Israel, Italy, Iran, Russia, the Netherlands, 
and UK, and are associated with many host plants viz. 
Berberidaceae, Combretaceae, Juglandaceae, Moraceae, 
Myrtaceae, Polemoniaceae, Ranunculaceae, Rutaceae, 
Sapindaceae and Urticaceae (Chen et al. 2015, 2017; Hyde 
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Fig. 244  Phylogenetic tree generated from a maximum parsimony 
analysisbased on a concatenated alignment of LSU, ITS, tub2 and 
rpb2 sequences data representing Neodidymelliopsis. Twenty strains 
are included in the analyses, which comprise 2284 characters includ-
ing gaps (LSU: 1–850, ITS: 851–1341, tub2: 1342–1622, rpb2: 
1623–2284). Neoascochyta exitialis CBS 118.40 is used as the out-
group taxon. The tree topology of the maximum likelihood analysis 
is similar to either the maximum parsimony or the Bayesian analy-
sis. The best scoring RAxML tree with a final optimization likeli-
hood value of − 5257.245362 is presented. The matrix had 236 dis-
tinct alignment patterns, with 18.75% of undetermined characters or 
gaps. Estimated base frequencies were: A = 0.237842, C = 0.242381, 
G = 0.275497, T = 0.244280; substitution rates AC = 1.760157, 
AG = 5.616104, AT = 1.877732, CG = 1.140385, CT = 13.721726, 

GT = 1.000000; gamma distribution shape parameter α = 0.059875. 
The maximum parsimonious dataset consisted of constant 1971, 130 
parsimony-informative and 183 parsimony-uninformative characters. 
The parsimony analysis of the data matrix resulted in the maximum 
of two equally most parsimonious trees with a length of 405 steps 
(CI = 0.862, RI = 0.855, RC = 0.737, HI = 0.138) in the first tree. Max-
imum parsimony (MPBS) and maximum likelihood (MLBS) boot-
strap support values higher than 50%, and Bayesian posterior prob-
abilities ≥ 0.95 (PP) are shown above or below the nodes. Hyphen 
(“–”) indicates a value lower than 50% for MPBS and MLBS and a 
posterior probability lower than 0.95 for BYY. The scale bar indicates 
20 changes. Ex-type strains are in bold. New isolates are shown in 
bold and blue

et al. 2016, 2017, 2018; Ahmadpour et al. 2017). Ten taxa 
are listed in Index Fungorum (2019). Phylogenetic analy-
ses based on LSU, ITS, tub2 and rpb2 sequence data shows 
that N. farokhinejadii (SCUA-4-And-Con, SCUA 6-EZ-Jug, 
SCUA-8-Ahv-Cit), N. longicolla (CBS 382.96, UTHSC: 
DI16-322) and N. ranunculi (MFLUCC 13-0490) clustered 
together with high support (Fig. 244). Morphologically, 
N. longicolla and N. ranunculi share similar form of con-
idiomata and conidia (pycnidial conidiomata, hyaline to 
brown, ellipsoidal to cylindrical, 1-septate conidia). The 
differences between these two taxa are conidial dimension 
and ostiole. Neodidymelliopsis longicolla has cylindrical, 
much longer ostiole and larger conidia than N. ranunculi 
(12–15(–16.5) × 4–7 μm vs. 7.5–10 × 3–5 μm). It should 
be noted that in somecoelomycetes, the conidiomata that 
develop in culture differ from those occurring in nature, and 

the conidia dimensions have also proven not to be very reli-
able (Cole and Kendrick 1981; Verkley et al. 2014). There-
fore, N. farokhinejadii, N. longicolla and N. ranunculi are 
considered conspecific and the first two names are reduced 
to synonyms of N. ranunculi. We also introduce an addi-
tional strain of N. negundinis from Sophora japonica in Italy 
and provide an improved photo plate for this species.

Distribution: Canada, Israel, Italy, Netherlands, UK, 
USA, (Chen et al. 2015, 2017; Hyde et al. 2016; Valenzuela-
Lopez et al. 2018).

Neodidymelliopsis negundinis Manawasinghe, Camporesi 
& K.D. Hyde, in Hyde et al., Mycosphere 9(2): 295 (2018)

Facesoffungi number: FoF 03891, Fig. 245
Saprobic on dead stems of Sophora japonica. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
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310–350 µm diam., 130–190 µm high, black, pycnidial, 
solitary to gregarious or confluent, immersed in origin, 
becoming erumpent, unilocular or multi-locular, with loc-
ules 140–250 µm diam., 110–190 µm, globose to subglo-
bose, thick-walled, glabrous, papillate. Ostiole short, single, 
circular to cylindrical, centrally located. Conidiomatal wall 
15–40 µm wide, composed of thick-walled, brown, gradu-
ally merging with hyaline cells of textura angularis. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous cells 
4–9 × 3–6 µm, arising from the inner cavity of conidiomata, 
hyaline, enteroblastic, phialidic, doliiform to ampulliform, 
determinate, smooth-walled. Conidia 4.8–7.5 × 3–4 µm 
( ̄x = 6 × 3.7 µm; n = 30), hyaline, ellipsoidal to ovoid, obtuse 
at both ends, straight or slightly curved, aseptate, smooth-
walled, guttulate.

Culture characters: colonies on PDA, reaching 40 mm 
diam. after 4 weeks at 25–30 °C, with brown to olivaceous, 
flattened, dense, filamentous, aerial, fluffy hyphae on the 
surface; margins white, circular, entire; reverse olivaceous.

Material examined: Italy, Province of Forlì-Cesena, 
Forlì, Via Pietro Nenni, on dead aerial branches of 
Sophora japonica (Fabaceae), 3 April 2016, Erio Camp-
oresi, IT2907 (MFLU 16-1123), living culture MFLUCC 
16-1316 = KUMCC 16-0091.

Notes: Neodidymelliopsis negundinis was original 
described from dead and dying twigs and branches of Acer 
negundo (Sapindaceae) in Russia (Hyde et al. 2018). Thus 
our collection is a new host record from Italy.

Neodidymelliopsis ranunculi W.J. Li & K.D. Hyde, in Hyde 
et al., Fungal Diversity: [41] (2016)
 = Neodidymelliopsis longicolla L.W. Hou, Crous & L. Cai, 
in Chen et al., Stud. Mycol. 87: 153 (2017)
 = Neodidymelliopsis farokhinejadii Ahmadp. & Mehr.-
Koushk., Sydowia 69: 175 (2017)

Notes: Description and illustration see Hyde et al. (Hyde 
et al. 2016).

Neofusicoccum Crous, Slippers & A.J.L. Phillips, Stud. 
Mycol. 55: 247 (2006)

Facesoffungi number: FoF 00153
Dothideomycetes, Incertae sedis, Botryosphaeriales, 

Botryosphaeriaceae
Saprobic or parasitic on the host plant. Sexual morph: 

Ascomata forming single or botryose aggregates up to 10, 
dark brown to black, stomatic, solitary or gregarious or con-
fluent, at first immersed to semi-immersed, then becoming 
erumpent through the bark, globose with a short, conical 
papilla, unilocular or multilocular, thick-walled, ostiolate. 
Peridium composed of thick-walled, dark brown to hya-
line cells of textura angularis. Pseudoparaphyses absent 
or present, when present, hyaline, filiform, septate, rarely 
branched. Asci 8-spored, bitunicate fissitunicate, clavate to 

cylindro-clavate, short pedicellate, apically rounded with 
well developed ocular chamber. Ascospores hyaline, uni-
seriate to 2–3-seriate, fusoid to ovoid, smooth, aseptate, 
occasionally becoming 1–2-septate, thick and rough-walled 
(adapted from Liu et al. 2012; Phillips et al. 2013). Asexual 
morph: Conidiomata black, pycnidioid, solitary to gregari-
ous or confluent, stromatic, immersed to erumpent, globose 
to subglobose or obpyriform, unilocular to multi-locular, 
glabrous, thick- and smooth-walled, papillate, ostiolate. 
Ostiole cylindrical or circular, straight or curved, centric 
or excentric. Conidiomatal wall composed of thick-walled, 
brown to hyaline cells of textura angularis or textura angu-
laris to textura prismatica. Conidiophores reduced to con-
idiogenous cells. Conidiogenous cells hyaline, enteroblas-
tic, phialidic, ampulliform to subcylindrical, indeterminate, 
smooth-walled. Conidia usually hyaline, fusiform to ovoid 
or elongate, aseptate, guttulate, smooth-walled. Synasexual 
morph Conidia brown, subglobose to obpyriform, with 
obtuse apex and truncate base, 1–3 transverse septa, 1–2 
longitudinal septa, and 1–2 oblique septa (description of 
synasexual adapted from Phillips et al. 2013).

Type species: Neofusicoccum parvum (Pennycook & 
Samuels) Crous, Slippers & A.J.L. Phillips, Stud. Mycol. 
55: 248. 2006.

Notes: Neofusicoccum species are emerging as a common 
and cosmopolitan species on a wide variety of hosts, for 
instance, N. australe occurs on 41 hosts, N. luteum (31), and 
N. parvum (55) (Liu et al. 2012; Phillips et al. 2013; Mehl 
et al. 2017). Some species are aggressive plant pathogens 
e.g., N. batangarum on seeds of Schinus terebinthifolius 
(Anacardiaceae) and N. kwambonambiense on Syzygium 
cordatum (Myrtaceae), N. parvum on grapevines and Euca-
lyptus (Myrtaceae) (Phillips 1998; Shetty et al. 2011; Pavlic 
et al. 2009; Li et al. 2018).

Neofusicoccum was introduced by Crous et al. (2006a) 
to accommodate a group of asexual fungi being morpho-
logically similar to Botryosphaeria, but phylogenetically 
distinct. In their study, 13 species were accepted in the 
genus, with N. parvum designated as the type. The sexual 
morph of N. parvum was described by Liu et al. (2012) from 
Linum usitatissimum (Linaceae), with globose to subglobose 
ascomata, 8-spored, butunicate asci and hyaline, fusiform to 
clavate ascospores. Species of Neofusicoccum share similar 
characters in hyaline to pale brown conidia, enteroblastic, 
subcylindrical conidiogenous cells, and forming synasexual 
morph (pale brown, transverse septate or muriform conidia) 
in culture (Phillips et al. 2013). However, most of these char-
acters are overlapping, and can be very difficult to distinguish 
from one to another, and the use of molecular methods with 
multi-gene sequence data is required to separate species. 
Phillips et al. (2013) expanded Neofusicoccum to accom-
modate 22 species based on both morphology and phylogeny 
studies, and a key to the species was provided. Yang et al. 



616 Fungal Diversity (2020) 100:279–801

1 3

Fig. 245  Neodidymelliopsis negundinis (MFLU 16-1123) a Herbar-
ium specimen. b–d Appearance of brown conidiomata on the host. 
e–h Vertical sections of conidiomata. i, j Section of peridium. k–n 

Conidiogenous cells and developing conidia. o Germinating conid-
ium. p–r Conidia. s Cultures on PDA. Scale bars b–c = 500 µm, d–
e = 200 µm, f–h = 100 µm, i–j, o = 20 µm, k–n, p–r = 5 µm, s = 20 mm

(2017) added four species to the genus i.e., N. buxi Crous, N. 
pistaciae (Zachos, Tzav.-Klon. & Roubos) Crous, N. pistaci-
arum Tao Yang & Crous, and N. stellenboschiana Tao Yang 

& Crous. They recommended that in addition to ITS-tef1 
sequence data, data from tub2-rpb2 are essential for species 
separation and polytomy resolution in Neofusicoccum. Five 
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fresh collections from Italy and Thailand are identified as N. 
parvum and N. sinoeucalypti on the basis of combined ITS, 
tef1, tub2 and rpb2 sequence data (Fig. 246). Neofusicoc-
cum italicum and N. pandanicola are reduced to synonymy 
with N. algeriense and N. parvum. Forty-three species are 
recognized in Neofusicoccum (Phillips et al. 2013; Marques 
et al. 2013; Berraf-Tebbal et al. 2014; Dissanayake et al. 
2016; Marin-Felix et al. 2017; Yang et al. 2017; Zhang et al. 
2017; Jami et al. 2018a, b; Li et al. 2018).

Distribution: This genus has been reported across six con-
tinents and more than 29 countries (Sakalidis et al. 2013, 
Pavlic-Zupanc et al. 2015).

Neofusicoccum algeriense Berr.-Tebb. & A.J.L. Phillips, in 
Berraf-Tebbal, Guerreiro & Phillips, Fungal Diversity 53: 
423 (2014)
 = Neofusicoccum italicum Dissan. & K.D. Hyde, in Marin-
Felix et al., Stud. Mycol. 86: 170 (2017)

Description and illustration see Berraf-Tebbal et  al. 
(2014)

Notes: Neofusicoccum italicum was distinguished from 
N. algeriense by its slightly smaller conidia (Marin-Felix 
et al. 2017). However, with more taxa or isolates added, 
conidia dimensions have become a poor character in species 
delineation, and this is also verified with N. parvum and N. 
sinoeucalypti. The tef1 sequence of N. italicum is 100 % 
(220/220) similar to N. algeriense. Similarly, there are two 
gap differences in ITS region (508/510) between N. alge-
riense and N. italicum. Other sequences of N. italicum are 
unavailable for comparison. Based on ITS and tef sequence 
data, N. italicum is reduced to a synonym of N. algeriense.

Neofusicoccum parvum (Pennycook & Samuels) Crous, 
Slippers & A.J.L. Phillips, in Crous et al., Stud. Mycol. 55: 
248 (2006)
 = Neofusicoccum pandanicola Tibpromma & K.D. Hyde, in 
Tibpromma et al., Fungal Diversity: [60] (2018)

Facesoffungi number: FoF 02411, Figs. 247, 248
Saprobic or parasitic on the host plant in terretrial habi-

tat, such as Platanus hybrid (Platanaceae), Pinus nigra 
(Pinaceae), and Ulmus × hollandica (Ulmaceae) (Phillips 
et al. 2008, this study). Sexual morph: undetermined. Asex-
ual morph: Conidiomata 200–800 µm diam., 170–250 µm 
high, brown to dark brown, stromatic, pycnidial, solitary 
to gregarious or confluent, at first deeply immersed, then 
becoming erumpent, unilocular or multi-locular, with 
locules 90–170 µm diam., 150–200 µm wide?, globose 
to subglobose, thick-walled, glabrous, smooth, papillate, 
ostiolate. Ostiole conical or circular, centrically located. 
Conidiomatal wall 30–90 µm wide, composed of thick-
walled, dark brown to hyaline cells of textura angularis. 
Conidiophores reduced to conidiogenous cells. Conidiog-
enous cells 7–20 × 3–10 µm, hyaline, enteroblastic, phialidic, 

ampulliform to subcylindrical, indeterminate, discrete, 
smooth, and arising from the inner cavity of the conidi-
omata. Conidia 12–31 × 5–9.8 µm ( ̄x = 18 × 7 µm; n = 30), 
hyaline, fusiform or ovoid or elongate, with a rounded or 
occasionally rhomboidal apex and a slightly narrow truncate 
base, straight or slightly curved, unicellular, guttulate, thick- 
and smooth-walled.

Culture characters: Colonies on PDA, reaching 30–40 
mm diam. after 7 days at 25 °C, initially white tuning oli-
vaceous-grey after 20 d and then becoming black with age, 
with moderately dense, filamentous, aerial, fluffy hyphae on 
the surface, margin entire, reverse similar in colour. Colonies 
on MEA, reaching 40–50 mm diam. after 7 days at 25 °C, 
forming concentric circles, initially white tuning buff in the 
middle zone and then becoming black, moderately dense, 
appressed mycelial mat with irregular very dense, filamen-
tous, cottony aerial aggregations, margin curled, reverse 
similar in colour.

Material examined: Italy, Province of Forlì-Cesena, 
Forlì, Viale dell’Appennino, on dead aerial branches of Pla-
tanus hybrida (Platanaceae), 9 March 2016, Erio Campo-
resi, IT2877 (MFLU 16-0999), living culture MFLUCC 
16-1447 = ICMP 21539 = KUMCC 16-0087; ibid., on dead 
aerial stems of Torilis arvensis (Apiaceae), 21 March 2013, 
Erio Camporesi, IT1137 (MFLU 19-2861), living culture 
MFLUCC 13-0505, (KUN, HKAS 101681); ibid., San Lor-
enzo in Noceto, on dead aerial branches of Ulmus × hol-
landica (Ulmaceae), 16 January 2013, Erio Campo-
resi, IT1012 (MFLU 19-2858), living culture MFLUCC 
13-0488 = ICMP 20797, (KUN, HKAS 101673).

Notes: Neofusicoccum parvum is a well-known patho-
gen and capable of causing dieback, blossom blight, fruit 
stem-end rot on grapevines, pine, Eucalyptus and mango 
(Slippers et al. 2005; Golzar and Burgess 2011; Iturritxa 
et al. 2011; Úrbez-Torres et al. 2013; Carlucci et al. 2013; 
Marques et al. 2013; Phillips et al. 2013; Li et al. 2018). 
Neofusicoccum parvum has been found in 90 hosts across 
six continents and 29 countries (Sakalidis et al. 2013). This 
taxon is a species complex, with more than 30 strains recog-
nized. These isolates shown a wide range of variation among 
conidiomatal structure and conidial dimensions e.g., conidi-
omata (unilocular or multi-locular), conidia (hyaline or pale 
brown, aseptate or 1–2-septate, ellipsoidal, fusiform, ovoid 
or elongate)(Pavlic et al. 2009; Abdollahzadeh et al. 2013; 
Phillips et al. 2013).

Three fresh collections (MFLUCC 13-0488/IT1012, 
MFLUCC 13-0505/IT1137 and MFLUCC 16-1447/IT2877) 
from Italy show a close phylogenetic affinity with N. parvum 
(CBS 110301, CMW9081) and N. pandanicola (KUMCC 
17 0184) (Fig. 246). Strains MFLUCC 13-0488/IT1012 and 
MFLUCC 16-1447/IT2877 have larger, mutilocular conidi-
omata, while MFLUCC 13-0505/IT1137 has smaller, uni-
locular conidiomata (Fig. 247). The conidial dimensions of 
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Fig. 246  Phylogenetic tree 
generated from a maximum 
parsimony analysis based on a 
concatenated alignment of tub2, 
ITS, tef1 and rpb2 sequences 
data representing Neofusicoc-
cum. Eighty-one strains are 
included in the analyses, which 
comprise 1722 characters 
including gaps (tub2: 1–402, 
ITS: 403–911, tef1: 912–1157, 
rpb2: 1158–1722). Botryospha-
eria dothidea CBS 100564 is 
used as the outgroup taxon. The 
tree topology of the maximum 
likelihood analysis is similar to 
either the maximum parsimony 
or the Bayesian analysis. The 
best scoring RAxML tree with 
a final optimization likelihood 
value of − 7424.635437 is 
presented. The matrix had 507 
distinct alignment patterns, with 
17.63% of undetermined charac-
ters or gaps. Estimated base 
frequencies were: A = 0.212116, 
C = 0.296588, G = 0.271129, 
T = 0.220167; substitution rates 
AC = 0.911239, AG = 4.043983, 
AT = 0.610024, CG = 0.981397, 
CT = 7.171228, GT = 1.000000; 
gamma distribution shape 
parameter α = 0.253755. The 
maximum parsimonious dataset 
consisted of constant 1226, 
298 parsimony-informative and 
198 parsimony-uninformative 
characters. The parsimony 
analysis of the data matrix 
resulted in the maximum of 
two equally most parsimoni-
ous trees with a length of 902 
steps (CI = 0.655, RI = 0.850, 
RC = 0.557, HI = 0.345) in the 
first tree. Maximum parsimony 
(MPBS) and maximum likeli-
hood (MLBS) bootstrap support 
values higher than 50%, and 
Bayesian posterior probabilities 
≥ 0.95 (PP) are shown above 
or below the nodes. Hyphen 
(“–”) indicates a value lower 
than 50% for MPBS and MLBS 
and a posterior probability 
lower than 0.95 for BYY. The 
scale bar indicates 20 changes. 
Ex-type strains are in bold. New 
isolates are in blue
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Fig. 247  Neofusicoccum parvum (a–c, j, m, p, y–z from MFLU 
19-2858, d–f, k–l, q–s, v–x from MFLU 16-0999, g–i, n–o, t–u, 1–2 
from MFLU 19-2861). a, d Herbarium specimens. b–c, e–i Appear-
ance of brown to dark brown conidiomata on the host j–n Vertical 

sections of conidiomata. o–q Vertical section of peridium. r–u Con-
idiogenous cells and developing conidia. v–z Conidia. Scale bars 
b, e, h = 500  µm, c, f, i–k = 200  µm, g = 1000  µm, l, n = 100  µm, 
m = 50 µm, o–q = 20 mm, r–u = 10 mm, v–z = 5µm
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Fig. 248  Neofusicoccum italica (a–e from MFLUCC 13-0488, f–j from MFLUCC 13-0505, k–o from MFLUCC 16-1447) a, f, k Germinating 
conidia. b–e, g–j, n–o Cultures on PDA. l–m Culture on MEA. Scale bars a, f, k = 20 µm, b–e, g–j, l–o = 20 mm

these isolates are also different, e.g., MFLUCC 13-0488/
IT1012 (15–26.7 × 6–9.8  µm ( ̄x = 20 × 7.5  µm; n = 30), 
MFLUCC 16-1447 /IT2877 (15–23 × 4–8 µm ( ̄x = 19 × 7 µm; 
n = 30), MFLUCC 13-0505/IT1137 (12.3–30.7 × 5–8.2 µm 
( ̄x = 18 × 6.7 µm; n = 30). Because the morphology of these 
three collections is variable, thus conidiomatal structure and 
conidial size cannot be applied as criteria for the species 
delineation of Neofusicoccum. We therefore regard these 
three collections as conspecific with N. parvum on the 
basis of phylogeny. Neofusicoccum pandanicola described 
from fallen dead and decaying leaves of Pandanus sp. 
(Tibpromma et al. 2018), clustered with ex-type strain of 
N. parvum (CMW9081). In addition, the ITS sequence 
of N. pandanicola (GenBank: MH275072) shows 100% 
(494/494) similar to other isolates of N. parvum (GenBank: 
MN537040, MN475209, MN475208). The tef1 sequence of 
N. pandanicola (MH412778) cannot be aligned with other 
species of Neofusicoccum, and it is not included in phy-
logenetic analyses. Other sequences of N. pandanicola are 
unavailable for comparison. Based on ITS sequence data, N. 
pandanicola is reduced to a synonym of N. parvum.

Neofusicoccum sinoeucalypti G.Q. Li & S.F. Chen, in Li 
et al., Persoonia 40: 88 (2017)

Facesoffungi number: FoF 07477, Figs. 249, 250

Pathogenic on living leaves of Dieffenbachia sp. or sap-
robic on dead, leathery stem of herbaceous plant. Sexual 
morph: undetermined. Asexual morph: Conidiomata 
90–170 µm diam., 85–180 µm high, dark brown to black, 
stromatic, pycnidial, gregarious, subepidermal, deeply 
immersed to semi-immersed, with a blackened tip above 
(Fig. 250), obpyriform, unilocular or multilocular, glabrous, 
ostiolate. Ostiole 10–15 × 7–9 µm, cylindrical or oval, with 
a long channel, straight or curved, centrally located. Conidi-
omatal wall 15–40 µm wide, outer layers composed of thick-
walled, brown cells of textura angularis to textura prismat-
ica (Fig. 249) or textura angularis (Fig. 250) in the basal 
and lateral part, inner wall with thin-walled, hyaline cells. 
Conidiophores reduced to conidiogenous cells. Conidiog-
enous cells 6–17 × 1–5 µm, hyaline, phialidic, unbranched, 
vase-shaped to cylindrical, with periclinal wall thickening 
at channel and collarette zone, smooth-walled. Conidia 
11.3–21 × 4–6.6 µm ( ̄x = 16 × 5.3 µm; n = 30), hyaline, elon-
gate to fusiform, with rounded apex and blunt base, or nar-
row and obtuse apex and base, smooth-walled. Dichomera-
like synasexual morph not observed.

Culture characters: Colonies on PDA, reaching 40–50 
mm diam. after 7 d at 25 °C, white to grey in the first 14 d, 
and then becoming black with age, with sparse to moderately 
dense, appressed mycelial mat in center with sparse tufts of 
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Fig. 249  Neofusicoccum sinoeucalypti (MFLU 19-2886) a Her-
barium specimen. b–c Appearance of dark brown to black conidi-
omata on the host. d–e Verticalsections of conidiomata. f–h Sections 

of peridium. i–j Conidiogenous cells and developing conidia. k–l 
Conidia. m Culture on PDA. Scale bars d–e = 100 µm, f–g = 50 µm, 
h = 20 µm, i–j = 10 µm, k–l = 5 µm, m = 20 mm

aerial mycelium around the edges, margin rounded, reverse 
similar in colour.

Material examined: Thailand, Chiang Rai, on liv-
ing leaves of Dieffenbachia sp. (Dieffenbachieae), 1 July 
2012, Wu Shi-Ping, J06 (MFLU 19-2886), living culture 
MFLUCC 13-0356 = KUMCC 15-0577; ibid., on dead 
leathery stemes of herbaceous plant, 5 July 2012, Naru-
mon Tangthirasunun, J11 (MFLU 19-2887), living culture 
MFLUCC 17-2505 = KUMCC 15-0597

Notes: Isolate MFLUCC 13-0356 is parasitic on living 
leaves of Dieffenbachia sp. causing conspicuous, rounded to 
oval, brown, leaf spots of 1–3 cm diam., containing numer-
ous minute conidiomata in concentric zones (Fig. 249). 
Isolate MFLUCC 17-2505 is saprobic on dead, leathery 
stems of herbaceous plant, forming conspicuous, black con-
idiomata on the upper surface of host (Fig. 250). Morpho-
logically, isolate MFLUCC 13-0356 differs from MFLUCC 
17-2505 in conidiomata structure and form of conidioge-
nous cells; MFLUCC 13-0356 has unilocular conidiomata 
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Fig. 250  Neofusicoccum sinoeucalypti (MFLU 19-2887) a Herbar-
ium specimen. b Appearance of black conidiomata on the host. c, g 
Vertical sections of conidiomata. d Ostiole. e, f Sections of peridium. 

h–l Conidiogenous cells and developing conidia. m Germinating 
conidium. n–o Conidia. p Culture on PDA. Scale bars c = 100 µm, d, 
f = 20 µm, e, g = 50 µm, h–l, n–o = 5 µm, m = 10 µm, p = 20 mm

with textura angularis to textura prismatica cells and holo-
blastic conidiogenous cells, while MFLUCC 17-2505 has 
multilocular conidiomata with textura angularis cells and 
phialidic conidiogenous cells. However, these two isolates 
share similar conidia dimensions of 11.3–21 × 4.3–6.6 µm 
( ̄x = 15.8 × 5.3 µm; n = 30) in isolate MFLUCC 13-0356 and 
12.3–19.3 × 4–6.6 µm ( ̄x = 16 × 5.3 µm; n = 30) in MFLUCC 
17-2505. Phylogenetic analyses of ITS, tef1, tub2 and rpb2 
sequence data show that these two isolates are closely 
related and clustered with N. sinoeucalypti (Fig. 246). Based 

on phylogeny, isolates MFLUCC 13-0356 and MFLUCC 
17-2505 are recognized as N. sinoeucalypti. The differences 
noted on morphology and hosts might reflect intraspecific 
variation, and suggest that N. sinoeucalypti is a plurivorous 
species. Our collections are new records in Thailand.

Neogloeosporidina W.J. Li, Camporesi & K.D. Hyde, gen. 
nov.

Index Fungorum number: IF557154, Facesoffungi num-
ber: FoF 07519
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Etymology: Named after its morphology similar with 
Gloeosporidina.

Leotiomycetes, Leotiomycetidae, Medeolariales, 
Dermateaceae

Saprobic on plant host in terrestrial habitat. Sexual 
morph: undetermined. Asexual morph: Conidiomata 
brown, eustromatic, pycnidial, scattered, rarely gregarious, 
subepidermal or subperidermal in origin, immersed to partly 
erumpent, globose to subglobose, unilocular, thick-walled, 
smooth, glabrous. Ostiole absent, dehiscing by an irregu-
lar rupture in the apical region, then becoming wide open. 
Conidiomatal wall composed of brown, thick-walled cells 
of compressed textura angularis. Conidiophores mostly 
reduced to conidiogenous cells, occasionally present, short, 
cylindrical, septate and branched at base, formed from inner 
layers of conidiomata. Conidiogenous cells hyaline, entero-
blastic, phialidic, cylindrical, usually integrated, determi-
nate, smooth-walled. Conidia hyaline, ellipsoid to ventri-
cose, often with a blunt apiculus, unicellular, thick- and 
smooth -walled.

Type species: Neogloeosporidina pruni W.J. Li, Campo-
resi & K.D. Hyde, sp. nov.

Notes: Neogloeosporidina pruni was collected from 
Italy. The sequence was obtained directly from conidi-
omata. Multi-locus phylogeny reveals N. pruni clusters in a 
well-supported branch basal to Dermea and Corniculariella 
(Fig. 129). Neogloeosporidina pruni shares similar charac-
ters with Gloeosporidina in having elliptical conidia, and 
enteroblastic, phialidic, integrated conidiogenous cells, but 
it can be distinguished by its eustromatic, pycnidial conidi-
omata. Combining both morphology and phylogeny, Neo-
gloeosporidina is introduced as a new genus.

Distribution: Italy.

Neogloeosporidina pruni W.J. Li, Camporesi & K.D. Hyde, 
sp. nov.

Index Fungorum number: IF557153, Facesoffungi num-
ber: FoF 07476, Fig. 251

Etymology: Named after the host from which it was col-
lected, Prunus.

Saprobic on dead stems of Prunus avium (Rosaceae). 
Sexual morph: undetermined. Asexual morph: Conidi-
omata 100–400 µm diam., 90–230 µm high, brown, eustro-
matic, pycnidial, scattered, rarely gregarious, subepidermal 
or subperidermal in origin, immersed to partly erumpent, 
globose to subglobose, unilocular, thick-walled, smooth, gla-
brous. Ostiole absent, dehiscing by an irregular rupture in 
the apical wall, then becoming wide open. Conidiomata wall 
20–30 µm wide, composed of brown, thick-walled cells of 
compressed textura angularis, Conidiophores mostly reduced 
to conidiogenous cells, occasionally present, short, cylindri-
cal, septate and branched at base, formed from inner layers 
of conidiomata. Conidiogenous cells 10–35 × 2.1–3.9 µm, 

hyaline, enteroblastic, cylindrical, discrete or integrated, 
indeterminate, smooth-walled. Conidia 11–18 × 4.5–9 µm 
( ̄x = 14 × 6.9 µm; n = 30), hyaline, ellipsoid to ventricose, 
often with a blunt apiculus, unicellular, thick-walled, smooth.

Material examined: Italy, Province of Forlì-Cesena, Santa 
Sofia, Campigna, on dead land branches of Prunus avium 
(Rosaceae), 26 July 2014, Erio Camporesi, IT2016 (MFLU 
16-2153, holotype), (KUN, HKAS 101641, isotype).

Neoplaconema B. Sutton, Kew Bull. 31(3): 463 (1977)
Faceoffungi number: FoF 07475, Fig. 252
Ascomycota, genera incertae sedis
Habit on branches of Aconitum napellum, A. toxicum 

(Ranunculaceae), and on cankered branch of Eucalyptus 
nitens (Myrtaceae) (Nag Raj 1993; Yuan and Mohammed 
1997). Sexual morph: undetermined. Asexual morph: 
Conidiomata black, pycnidial, solitary to gregarious, epi-
dermal to subepidermal, immersed to erumpent, subglobose, 
unilocular, sometimes convoluted, glabrous, ostiolate. Osti-
ole single, circular, centrally located. Conidiomatal wall 
composed of thick-walled, dark brown to pale brown cells 
of textura angularis. Conidiophores arising from the inner 
wall layer of conidiomata, hyaline, cylindrical to dolliform, 
branched at the base, septate, smooth-walled, invested in 
mucus. Conidiogenous cells hyaline, enteroblastic, phialidic, 
lageniform to cylindrical, integrated or discrete, determinate, 
smooth-walled, with minute, periclinal wall thickened chan-
nel and collarette. Conidia hyaline, fusiform to subcylindri-
cal or ellipsoidal, rounded at the apex, slightly truncate at the 
base, straight or slightly curved, unicellular, smooth-walled, 
guttulate, bearing a flexuous, curved, unbranched or occa-
sionally forked, cellular appendage separated at the base by 
a septum (adapted from Nag Raj 1993).

Type species: Neoplaconema napelli (Maire & Sacc.) B. 
Sutton, Kew Bull. 31(3): 463 (1977)

Notes: Neoplaconema was proposed to accommodate a 
species segregated from Placonema (Sacc. & D. Sacc.) Petr., 
as N. napelli. This genus has unicellular conidia with an api-
cal appendage similar to Fibulocoela and Rhabdogloeum. 
However, Rhabdogloeum has acervular conidiomata dis-
tinguished from the pycnidial conidiomata in Fibulocoela 
and Neoplaconema. Fibulocoela has conidiophores with a 
clamp connection at each septum, a feature not found in 
Neoplaconema (Nag Raj 1993, this study). Two species are 
accepted in Neoplaconema, N. cymbiforme Z.Q. Yuan & C 
and N. napelli, but neither have molecular data. Fresh collec-
tions are needed to place Neoplaconema in a natural group.

Distribution: Australia, Germany, Romania (Sutton 
1977b; Yuan and Mohammed 1997).

Neopyrenochaeta Valenz.-Lopez, Crous, Stchigel, Guarro & 
Cano, in Valenzuela-Lopez et al., Stud. Mycol. 90: 54 (2017)

Facesoffungi number: FoF 07389



624 Fungal Diversity (2020) 100:279–801

1 3

Fig. 251  Neogloeosporidina pruni (MFLU 16-2153, holotype) a 
Herbarium specimen. b, c Appearance of black conidiomata on the 
host. d, e Vertical sections of conidiomata. f–i Conidiophores, con-

idiogenous cells and developing conidia. j–n Conidia. Scale bars b, 
d = 100 µm, c = 200 µm, e = 50 µm, f, j–n = 5 µm, g–i = 10 µm

Dothideomycetes, Pleosporomycetidae, Pleosporales, 
Neopyrenochaetaceae

Saprobic on the host plant or on submerged stems in 
freshwater habit, on screen of a mobile phone or from air, 
or soil (Boerema et al. 2004; Marincowitz et al. 2008; Crous 
et al. 2015c) Sexual morph: undetermined. Asexual morph 
Conidiomata brown, pycnidial, solitary, semi-immersed 

to superficial, globose to subglobose, unilocular, setose, 
ostiolate. Ostiole circular, papillate or non-papillate, cen-
trally or laterally located. Setae conspicuous or inconspicu-
ous, pale brown to black at the base, paler towards apex, 
unbranched, septate. Conidiomatal wall composed of thick-
walled, brown to hyaline cells of textura angularis to textura 
prismatica. Conidiophores reduced to conidiogenous cells. 
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Fig. 252  Neoplaconema napelli 
(redrawn from Nag Raj 1993) a 
Vertical section of conidioma. b 
Conidia. c Conidiogenous cells 
and developing conidia

Conidiogenous cells formed in the inner cavity of conidi-
omata, hyaline, enteroblastic, annellidic or phialidic, dolii-
form to ampulliform or lageniform, determinate or indeter-
minate, smooth-walled. Conidia hyaline, ovoid to ellipsoidal 
or subcylindrical, guttulate.

Type species: Neopyrenochaeta acicola (Moug. & Lév.) 
Valenz.-Lopez, Crous, Stchigel, Guarro & Cano, in Valen-
zuela-Lopez et al., Stud. Mycol. 90: 54 (2017)

Notes: Valenzuela-Lopez et al. (2018) proposed Neopyr-
enochaeta to accommodate four species namely, N. acicola 
(Moug. & Lév.) Valenz.-Lopez et al., N. fragariae Valenz.-
Lopez et al., N. inflorescentiae (Crous, Marinc. & M.J. 
Wingf.)Valenz.-Lopez et al. and N. telephoni (Roh. Sharma, 
Kurli, Sonawane, Shouche & Rahi) Valenz.-Lopez et al. The 
genus has similar morphology of conidiomata and conidia 
with Pyrenochaeta De Not., but differs in phylogeny. Three 
fresh collections from freshwater in Thailand showed close 
phylogenetic affinity with Neopyrenochaeta species. These 
three collections are introduced as new species viz. N. annel-
lidica, N. chiangraiensis and N. maesuayensis (Fig. 253).

Neopyrenochaeta annellidica W.J. Li, Z.H. Zhang & K.D. 
Hyde, sp. nov.

Index Fungorum number: IF557155, Facesoffungi num-
ber: FoF 07481 Fig. 254

Etymology: Referring to its annellidic conidiogenous 
cells.

Saprobic on submerged decaying wood in freshwater hab-
itat. Sexual morph: undetermined. Asexual morph: Con-
idiomata 180–250 µm diam., 180–240 µm high, dark brown 
when moist, with white conidial mass surrounding ostiole, 
becoming black when dry, pycnidial, mostly solitary, occa-
sionally gregarious, semi-immersed to superficial, globose 
to subglobose, unilocular, setose, ostiolate. Ostiole circular, 
papillate, centrally or laterally located. Setae up to 60 µm 
long, inconspicuous, pale brown to black, unbranched, sep-
tate, tapered toward apex, originating from the surface of the 
conidiomatal wall. Conidiomatal wall 10–40 µm wide, com-
posed of thick-walled, brown to dark brown cells of textura 
angularis in the outer layers, becoming thinner, hyaline cells 
of textura prismatica towards conidial hymenium. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous cells 
7–20 × 5–9 µm, formed in the inner cavity of conidiomata, 
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Fig. 253  Phylogenetic tree generated from a maximum likelihood 
analysis based on a concatenated alignment of LSU, ITS, rpb2 and 
tub2 sequences data representing Neopyrenochaetaceae and related 
families Pseudopyrenochaetaceae and Pyrenochaetopsidaceae. 
Related sequences were obtained from Valenzuela-Lopez et  al. 
(2018) and GenBank. Seventeen strains are included in the analy-
ses, which comprise 2630 characters including gaps. Cucurbitaria 
berberidis CBS 130007 is used as the outgroup taxa. The tree topol-
ogy of the maximum likelihood analysis is similar to either the maxi-
mum parsimony or the Bayesian analysis. The best scoring RAxML 
tree with a final optimization likelihood value of − 10079.517896 
is presented. The matrix had 685 distinct alignment patterns, with 
13.61% of undetermined characters or gaps. Estimated base frequen-
cies were: A = 0.241850, C = 0.243521, G = 0.270693, T = 0.243935; 

substitution rates AC = 1.357249, AG = 3.565695, AT = 1.463719, 
CG = 1.023510, CT = 8.198681, GT = 1.000000; gamma distribution 
shape parameter α = 0.186797. The maximum parsimonious dataset 
consisted of constant 1895, 569 parsimony-informative and 166 par-
simony-uninformative characters. The parsimony analysis of the data 
matrix resulted in the maximum of two equally most parsimonious 
trees with a length of 1363 steps (CI = 0.731, RI = 0.826, RC = 0.604, 
HI = 0.269) in the first tree. Maximum parsimony (MPBS) and maxi-
mum likelihood (MLBS) bootstrap support values higher than 50%, 
and Bayesian posterior probabilities ≥ 0.95 (PP) are shown above 
or below the nodes. Hyphen (“-”) indicates a value lower than 50% 
for MP BS and MLBS and a posterior probability lower than 0.95 
for BYY. The scale bar indicates 0.04 changes. Ex-type strains are in 
bold. New isolates are in bold and blue

hyaline, enteroblastic, annellidic, doliiform to ampulliform, 
indeterminate, smooth-walled, with percurrent prolifera-
tion up to 2 times. Conidia 9–15 × 6–8 µm ( ̄x = 11 × 6.5 µm; 
n = 50), hyaline, oval or oblong, rounded at the apex, some-
times narrowed at the base, unicellular, thick- and smooth-
walled, multi-guttulate.

Culture characters: colonies on PDA, white to pale grey 
in the middle region, white in the edges, velutinous to felty, 
flattened, dense, with undulate margin, reverse dark brown 
in the middle region, white in the edges.

Material examined: Thailand, Chiang Mai, on submerged 
decaying wood in freshwater water, 29 November 2010, 
Huang Zhang, D53 (MFLU 11-1105, holotype), ex-type 
living culture MFLUCC 11-0087.

Notes: Phylogenetic analyses based on LSU, ITS, rpb2, 
tub2 sequence data shows that Neopyrenochaeta annellidica 

and N. maesuayensis clustered with N. telephoni, but formed 
two separate branches (Fig. 253). Neopyrenochaeta annellid-
ica and N. maesuayensis differ from N. telephoni (=  Pyreno-
chaeta telephoni Roh. Sharma et al.) in conidiomatal setae. 
The former have one setae type distributed on all sides, 
while the latter has two types: one type stiff, long, mainly 
concentrated around the ostiole, the other short, soft, spread 
all over the surface (Crous et al. 2015c). Neopyrenochaeta 
annellidica has annellidic conidiogenous cells which are 
distinct from the phialidic type in N. maesuayensis (with-
out acropleurogenous conidiogenous cells) and N. telephoni 
(having terminal and apical apertures). Therefore, N. annel-
lidica and N. maesuayensis are introduced as new species.

Neopyrenochaeta chiangraiensis Z.L. Luo, W.J. Li & K.D. 
Hyde, sp. nov.
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Fig. 254  Neopyrenochaeta annellidica (MFLU 11-1105, holotype) 
a, b Appearance of dark brown to black conidiomata on the host 
(the conidiomata with white conidial mass is in moist condition). c, 
f, g Sections of peridium. d, e Vertical sections of conidiomata. h, 

i Conidiogenous cells and developing conidia. j–l Conidia. m Ger-
minating conidium. n–o Culture on PDA . Scale bars c, g = 20  µm, 
d–e = 100 µm, f = 50 µm, h–l = 10 µm, m = 20 µm, n–o = 25 mm
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Index Fungorum number: IF557156, Faceoffungi number: 
FoF 07482, Fig. 255

Etymology: Named after the city from where this fungus 
was collected, Chiangrai.

Saprobic on submerged decaying wood in freshwater hab-
itat. Sexual morph: undetermined. Asexual morph: Con-
idiomata 120–130 µm diam., 80–130 µm high, dark brown to 
black, pycnidial, solitary, superficial, globose to subglobose, 
unilocular, setose, ostiolate. Ostiole circular, papillate, cen-
trally located. Setae 65–120 × 2–4 µm, conspicuous, dark 
brown at the base, becoming paler and tapered toward apex, 
subulate, straight or slightly curved, unbranched, septate, 
originating from the surface of the conidiomatal wall. Con-
idiomatal wall 15–30 µm wide, composed of thick-walled, 
dark brown to hyaline cells of textura angularis. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous cells 
5–7 × 2–3 µm, formed in the inner cavity of conidiomata, 
hyaline, enteroblastic, phialidic, doliiform to ampulliform, 
determinate, smooth-walled, with periclinal thickenings 
towards apex at the collarette zone. Conidia 4–6 × 2–3 µm 
( ̄x = 4.5 × 2.4 µm; n = 50), hyaline, oval or oblong, rounded 
at the both ends, unicellular, thick- and smooth-walled, with 
one large or many smaller guttules.

Material examined: Thailand, Chiang Rai, on submerged 
decaying wood in freshwater pool, 1 October 2013, Asanka 
Ranjana Bandara, ZL-17 (MFLU 15-0086, holotype), 
ex-type living culture MFLUCC 13-0881, (KUN, HKAS 
86461, isotypes).

Notes: Neopyrenochaeta chiangraiensis shows a closely 
affinity with the generic type N. acicola, but formed a 
separate branch. Neopyrenochaeta chiangraiensis shares 
similar characters with N. acicula in having globose to sub-
globose conidiomata with setae and subglobose to ellipsoi-
dal conidia with several small or large guttules (conidia: 
3.5–5(–6) × 1.5–3 µm), but is distinct in dimensions of setae. 
Neopyrenochaeta chiangraiensis has shorter setae than N. 
acicula (up to 200 µm).

Neopyrenochaeta maesuayensis Z.L. Luo, W.J. Li & K.D. 
Hyde, sp. nov.

Index Fungorum number: IF557157, Facesoffungi num-
ber: FoF 07483 Fig. 256

Etymology: Referring to the county from where it was 
collected, Mae Suay.

Saprobic on submerged decaying wood in freshwater hab-
itat. Sexual morph: undetermined. Asexual morph: Con-
idiomata 50–120 µm diam., 50–125 µm high, dark brown to 
black, pycnidial, solitary, superficial, with cylindrical neck 
in surface view, globose, unilocular, setose, thick-walled, 
ostiolate. Ostiole circular to cylindrical, centrally located. 
Conidiomatal wall 10–30 µm wide, composed of brown to 
hyaline cells of textura angularis. Conidiophores reduced to 
conidiogenous cells. Conidiogenous cells 2–3 × 1–1.5 µm, 

formed in the inner cavity of conidiomata, hyaline, entero-
blastic, phialidic, ampulliform to cylindrical, determinate, 
smooth-walled. Conidia 3–4 × 2–3 µm ( ̄x = 3.7 × 2.5 µm; 
n = 50), hyaline, oblong to short cylindrical, blunt and 
rounded at both ends or slightly narrow at the base, straight, 
unicellular, thick- and smooth-walled.

Material examined: Thailand, Mae Suay, on submerged 
decaying wood in freshwater stream, 22 November 2013, 
K.D. Hyde, ZL-20 (MFLU 15-0078, holotype), ex-type 
living culture MFLUCC 14-0043, (KUN, HKAS 86453, 
isotypes).

Neottiospora Desm., Annls Sci. Nat., Bot., sér. 2 19: 346 
(1843)

Facesoffungi number: FoF 07520
Ascomycota, genera incertae sedis
Saprobic on plants, such as Carex acutiformis, C. appro-

pinquata, C. elata, C. pendula, C. riparia (Cyperaceae), Iris 
pseudacorus (Iridaceae), Panicum maximum (Poaceae) and 
Typha latifolia (Typhaceae) (Sutton 1980; Nag Raj 1993, 
this study). Sexual morph: undetermined. Asexual morph: 
Conidiomata olivaceous green to black, pycnidial, scattered 
to gregarious or confluent, deeply immersed, ellipsoidal to 
globose, unilocular, glabrous, thick-walled, ostiole absent, 
but with a circular operculum, dehiscence by forming two 
lines between the operculum and upper conidiomatal wall. 
Conidiomatal wall composed of thick-walled, olivaceous 
green to hyaline cells of textura angularis to textura pris-
matica. Conidiophores arising all around cavity of con-
idiomata, hyaline, cylindrical, branched, septate, smooth-
walled. Conidiogenous cells hyaline, enteroblastic, phialidic, 
clavate to subcylindrical, discrete or integrated, indetermi-
nate, with periclinal thickenings at collarette zone, smooth-
walled. Conidia hyaline, fusiform to ellipsoidal, straight or 
slightly curved, aseptate, smooth-walled, guttulate, bearing 
an appendage at base, initially funnel-shaped but ultimately 
splitting into tentacular strands.

Type species: Neottiospora caricina (Desm.) Höhn., in 
Weese, Mitt. bot. Inst. tech. Hochsch. Wien 1(3): 78 (1924)

Notes: The generic name Neottiospora was introduced 
by Desmazièrcs (1843) with N. caricum Desm. as the type 
species, collected from Carex sp. (Cyperaceae) in France. 
Berkeley and Broome (1850) synonymized Sphaeria 
caricina Desm. with N. caricum. von Höhnel (1924) re-
examined both type materials and concluded that the spe-
cies are conspecific and named it as Neottiospora caricina 
(Desm.) Höhn. Höhnel’s finding was confirmed by Cunnell 
(1957) and this name was adopted in later studies (Cun-
nell 1957; Pirozynski and Shoemaker 1971; Nag Raj 1973b; 
1993; Sutton 1980).

The genus is characterized by deeply immersed, ellip-
soidal to globose conidiomata lacking ostioles, but with a 
circular operculum, and dehiscence by forming two lines 
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Fig. 255  Neopyrenochaeta chiangraiensis (MFLU 15-0086, holo-
type) a, b, d Appearance of dark brown to black conidiomata on the 
host. c Seta. e Surface view of conidioma with setae. f Section of 
peridium. h, i Vertical sections of conidiomata. g Germinating conid-

ium. j, k Conidiogenous cells and developing conidia. l–r Conidia. 
Scale bars b, d–e = 100 µm, c, f–g, l = 20 µm, h–i = 50 µm, j–k, m–
r = 5 µm

between the operculum and upper conidiomatal wall. The 
conidia are fusiform to ellipsoidal, unicellular, with a basal 
appendage which is initially funnel-shaped, but ultimately 
splits into tentacular strands. The origin and position of the 

conidia appendages has been the subject of controversy 
(von Höhnel 1924; Grove 1935; Arnaud 1952; Subrama-
nian and Ramakrishnan 1953, 1957). Cunnell (1957) gave a 
detailed account of structure and ontogeny of this genus and 
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Fig. 256  Neopyrenochaeta maesuayensis (MFLU 15-0078, holo-
type) a, b Appearance of black conidiomata on thehost. c Setae. d 
Section of peridium. e Vertical section of dried conidioma. f Con-

idiogenous cells and developing conidia. g, i–m Conidia. h Germi-
nating conidium. Scale bars c, e = 50  µm, d, g = 20  µm, f = 5  µm, 
h = 50 µm, i–m = 5 µm
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showed that the appendages are located at the base. This was 
confirmed by Shoemaker (1965) and verified by Pirozyn-
ski and Shoemaker (1971) as well as in the current study. 
Neottiospora can be confused with Tiarosporella because 
both genera have fusiform to ellipsoidal, unicellular conidia 
bearing appendages. However, Tiarosporella has its append-
ages located at the conidial apex and the conidiomata lack 
a circular operculum.

Over 15 taxa have been described in Neottiospora, but 
some have been transferred to other genera. von Höhnel 
(1919, 1924) referred N. paludosa, N. schizochlamys and 
N. arenaria Syd. & P. Syd. to Tiarosporella. Subramanian 
and Ramakrishnan (1954) made N. yuccaefolia Hall the type 
species of a new genus Alyalcesn Subram. & K. Ramakr., 
and transferred N. coprophila Speg. to Robillarda Sacc. 
Pirozynski and Shoemaker (1971) showed that N. geranii 
(J. Schröt.) H.C. Greene and N. umbellifernrurn H.C. Greene 
are probably nearer to Pestalozziella Sacc. & Ellis ex Sacc. 
Nag Raj (1993) accepted only N. caricina in the genus. 
Neottiospora has not been studied by molecular data, and 
its placement in a natural classification is undetermined. We 
provide a detailed description and illustration for this genus.

Distribution: Austria, Canada, Germany, France, Uganda, 
UK (Sutton 1980; Nag Raj 1993, this study).

Neottiospora caricina (Desm.) Höhn., in Weese, Mitt. bot. 
Inst. tech. Hochsch. Wien 1(3): 78 (1924)

Facesoffungi number: FoF 07521, Figs. 257, 258
Foliicolous. Sexual morph: undetermined. Asexual 

morph: Conidiomata 110–310 diam., 120–270 µm high, 
olivaceous green to black, pycnidial, scattered to gregarious 
or confluent, subepidermal in origin, deeply immersed, ellip-
soidal to globose, unilocular, glabrous, thick-walled, ostiole 
absent, but with a circular operculum, dehiscence by form-
ing two lines between the operculum and upper conidiomatal 
wall (Fig. 257g, h). Conidiomatal wall 10–25 µm wide, com-
posed of thick-walled, olivaceous green to hyaline cells of 
textura angularis to textura prismatica (Figs. 257j and 258h) 
at lateral and basal part, becoming relatively thick-walled, 
pale olivaceous green to hyaline cells of compact textura 
angularis at upper part. Conidiophores arising all around 
cavity of conidiomata, hyaline, cylindrical, branched, sep-
tate, smooth-walled. Conidiogenous cells 10–20 × 2–3 µm, 
hyaline, enteroblastic, phialidic, clavate to subcylindri-
cal, discrete or integrated, indeterminate, with periclinal 
thickenings at collarette zone, smooth-walled. Conidia 
9–15 × 3–5 µm ( ̄x = 13 × 4 µm; n = 30), hyaline, fusiform to 
ellipsoidal, with an acute apex and a slightly truncate base, 
straight or slightly curved, aseptate, smooth-walled, guttu-
late, bearing an appendage at base, initially funnel-shaped 
but ultimately splitting into tentacular strands.

Material examined: on leaves of Carex pendula Huds. 
and C. riparia (R. Br.) Poir.(Cyperaceae), J.B. Mougeot, C. 

Nestler & W.P. Schimper - Stirpes Cryptogamae Vogeso-
Rhenanae, Fasc. August 1850, (DAOM 59000); Austria, 
Wienerwald, Georgenberg nr. Purkersdorf, on leaves of 
Carex pendula, C. Keissler, (DAOM 81836); Canada, 
Ontario, Lanark County, Christie Lake, on leaves of Carex 
sp., 25 September 1965, R.A. Shoemaker, (DAOM 110354); 
cultivated on sterilized grass in agar at room temperature 
in light (21 October 1965–7 December 1965) (DAOM 
110354).

Neozythia Petr., Sydowia 11(1–6): 351 (1958) [1957]
Facesoffungi number: FoF 07522, Fig. 259
Ascomycota, genera incertae sedis
Saprobic on dead stems of Astragalus sp. (Fabaceae). 

Sexual morph: undetermined. Asexual morph: Conidi-
omata very pale brown, pycnidial, solitary to gregarious, 
subepidermal, immersed, globose to subglobose, unilocular, 
glabrous. Ostiole absent, dehiscence by break down of the 
apical wall. Conidiomatal wall composed of thin-walled, 
hyaline cells of textura angularis. Conidiophores arising 
from the inner wall layer of conidiomata, hyaline, irregular, 
branched, septate, smooth-walled. Conidiogenous cells hya-
line, meristematic, thallic, integrated, fragmenting, determi-
nate, smooth-walled. Conidia hyaline, cylindrical, ellipsoid 
or irregular in shape, 0–1-septae, continuous or constricted 
at the septa, smooth-walled, eguttulate (adapted from Sut-
ton 1980).

Type species: Neozythia nectrioidea (Petr.) Petr., 
Sydowia 11(1–6): 351 (1958) [1957]

Notes: Sutton (1980) re-described Neozythia and accepted 
one species, N. handelii (Bubák) Petr. (1959). He reduced 
N. nectrioidea to a synonym of N. handelii. Wijayawardene 
et  al. (2017b) selected the earlier name N. nectrioidea 
(Petrak 1957a) as the generic type. Neozythia is similar to 
the asexual morph of Pycnopeziza (=  Acarosporium Bubák 
& Vleugel ex Bubák), Barnettella D. Rao & P.Rag. Rao, 
Phacidiella P. Karst., Phragmotrichum Kunze, Sirozythiella 
Höhn., Staninwardia B. Sutton and Trullula Ces. in hav-
ing thallic conidiogenous cells (Sutton 1980; Nag Raj 1993, 
Wijayawardene et al. 2016). However, these genera are sepa-
rated by conidia morphology. Neozythia has hyaline, cylin-
drical, ellipsoid or irregular in shape, 0–1-septae conidia. 
The asexual morph of Pycnopeziza has hyaline, cylindrical 
or allantoid, 1–3-septate conidia bearing filiform, flexuous 
appendages. Barnettella has dark brown, muriform conidia 
connected by several disjunctor cells. Phacidiella has hya-
line, long doliiform or cylindrical, straight, unicellular 
conidia. Phragmotrichum has brown, concolourous or ver-
sicolourous, cymbiform, fusiform or ellipsoidal or muriform 
conidia. Sirozythiella has hyaline, long doliiform, straight 
or slightly curved, 0-2-euseptate conidia. Staninwardia has 
pale brown, doliiform to clavate, 1-septate, verruculose 
conidia with a mucilaginous sheath. Trullula has pale brown, 
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Fig. 257  Neottiospora caricina (DAOM 59000) a, b Herbarium 
package and specimen. c–e Appearance of olivaceous green to black 
conidiomata on the host. f, g Vertical sections of conidiomata (g 
from DAOM 81836). h–j Conidiomatal wall (j from DAOM 81836). 

k–n Conidiophores, conidiogenous cells and developing conidia. 
o–u Conidia. Scale bars c = 500  µm, d = 200  µm, e–g = 100  µm, h, 
j = 20 µm, i = 50 µm, k–n = 10 µm, o–u = 5 µm

regularly oblong, aseptate, smooth-walled conidia (Sutton 
1980). No molecular data is available for Neozythia. Fresh 
collections are needed to place it in a natural group.

Distribution: Kurdistan (Sutton 1980).

Oncosporella P. Karst., Meddn Soc. Fauna Flora fenn. 14: 
105 (1887)

Faceoffungi number: FoF 07479, Fig. 260
Ascomycota, genera incertae sedis
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Fig. 258  Neottiospora caricina (DAOM 110354) a–d Herbarium 
package and specimen. e–g Appearance of black conidiomata on the 
host (e on sterilized grass in agar). h, k Conidiomatal wall (k on steri-
lized grass in agar). i–j Vertical sections of conidiomata. l–q Conidi-

ophores, conidiogenous cells and developing conidia. r–v Conidia. 
Scale bars e = 200 µm, i–j = 100 µm, k = 50 µm, h, l–m = 10 µm, n–
v = 5 µm
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Fig. 259  Neozythia nectrioidea 
(redrawn from Sutton 1980) a 
Conidia. b Vertical section of 
conidioma. c Conidiophores and 
developing conidia

Saprobic on dead wood of Populus sp. (Salicaceae). Sex-
ual morph: undetermined. Asexual morph: Conidiomata 
dark brown to black, stromatic, solitary, superficial, cupu-
late. Ostiole absent. Conidiomatal wall composed of thick-
walled, pale brown to hyaline cells of textura angularis in 
the basal region, becoming thick-walled, dark brown cells of 
textura porrecta in the lateral region. Conidiophores arising 
from the inner wall layer of basal stroma, pale brown to hya-
line, cylindrical, branched and septate at the base, smooth-
walled. Conidiogenous cells hyaline, holoblastic, sympodial, 
cylindrical to irregular, integrated, indeterminate, smooth-
walled, with 1–3 flat, unthickened, slightly protuberant scars 
towards the apices. Conidia hyaline, cylindrical to subcylin-
drical or lunate, rounded at the apex, truncate at the base, 
straight or slightly curved, up to 7-septate, smooth-walled, 
guttulate (Sutton 1980).

Type species: Oncosporella punctiformis P. Karst., 
Meddn Soc. Fauna Flora fenn. 14: 105 (1887)

Notes: Oncosporella is a monotypic genus. This genus has 
hyaline, cylindrical to subcylindrical, multi-septate conidia, 
which is similar to Parastagonospora (e.g., P. caricis) and 
asexual morph of Ascocalyx (=  Bothrodiscus). However, 
Parastagonospora has enteroblastic, phialidic, determinate 
conidiogenous cells distinguished from the holoblastic, 
sympodial, integrated, indeterminate conidiogenous cells in 
asexual morph of Ascocalyx and Oncosporella. The asexual 
morph of Ascocalyx can be distinguished from Oncosporella 
by its stromatic, pycnidial conidiomata with broadly stipitate 
and numerous locules at one level concealed by incurved 
margin. Oncosporella has not been linked to its sexual 
morph, or studied by molecular methods. Fresh collections 
are needed to place it in a natural group.

Distribution: Finland (Sutton 1980)

Pestalozziella Sacc. & Ellis ex Sacc., Michelia 2(no. 8): 575 
(1882)

Facesoffungi number: FoF 07486
Ascomycota, genera incertae sedis
Parasitic on leaves of leaves of Geranium carolinianum 

(Geraniaceae). Sexual morph: undetermined. Asexual 
morph: Conidiomata yellowish brown to brown, stromatic, 
pycnidial, epiphyllous, scattered to gregarious, deeply 
immersed, globose to subglobose, unilocular or multi-
locular, glabrous, papillate, ostiolate. Conidiomatal wall 
composed of textura angularis with thick-walled, hyaline 
to pale brown cells. Conidiophores arising from the inner-
most layers of basal wall, hyaline, unbranched, doliiform to 
short cylindrical or irregular. Conidiogenous cells hyaline, 
holoblastic, sympodial, lageniform to irregular, determinate, 
smooth-walled. Conidia hyaline, ovoid to cylindrical, asep-
tate, straight or slightly curved, smooth-walled, bearing an 
apical appendage that is excentric, branching irregularly or 
dichotomously, 2–6, filiform, flexuous, and divergent.

Type species: Pestalozziella subsessilis Sacc. & Ellis, 
Michelia 2(no. 8): 575 (1882)

Notes: Pestalozziella subsessilis Sacc. & Ellis. was asso-
ciated with leaf spots on Geranium carolinianum. In addition 
to type species, nine taxa have been described in or trans-
ferred to this genus. Nag Raj and Kendrick (1972) revised 
the genus and accepted four species, P. andersonii Ellis & 
Galloway, P. artocarpi Nag Raj & W.B. Kendr., Ellis & Gal-
loway, P. parva Nag Raj, and P. subsessilis Sacc. & Ellis. 
Pestalozziella ambigua Höhn. and P. gossypina G.F. Atk. 
were transferred to Chaetospermum Sacc. while P. circularis 
Cooke & Massee was made the type species of a new genus 
Coma Nag Raj & W.B. Kendr. Pestalozziella geranii-pusilli 
was reduced to synonymy with P. subsessilis. In spite of the 



635Fungal Diversity (2020) 100:279–801 

1 3

Fig. 260  Oncosporella punctiformis (redrawn from Sutton 1980) a Vertical section of conidioma. b Conidiophores, conidiogenous cells and 
developing conidia. c Conidia
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revisions by Nag Raj and  Kendrick (1972), the description 
of Pestalozziella is still ambiguous. Species in Pestalozziella 
have pycnidial or acervular conidiomata, and sympodial, 
enteroblastic (phialidic) or holoblastic conidiogenous cells. 
In addition, conidial appendages are dichotomous or branch-
ing from a single point, apical or subapical.

We re-examined the type material of P. artocarpi and of 
the generic type species, P. subsessilis, and found that P. 
artocarpi does not fit well within the genus. Pestalozziella 
subsessilis has yellowish brown to brown, stromatic, pyc-
nidial, unilocular or multilucular conidiomata, and ovoid to 
cylindrical, unicellular conidia with eccentric, dichotomous, 
apical appendages. Pestalozziella artocarpi has pearl white 
to brown, pycnidial, unilocular conidiomata, and narrow 
cylindrical conidia bearing 2–4, attenuated, divergent, api-
cal appendages. Therefore P. artocarpi should be excluded 
from Pestalozziella. Similarly, P. andersonii and P. parva 
are excluded from Pestalozziella on the basis of their distinct 
morphology. P. andersonii has acervular conidiomata and 
holoblastic conidiogenous cells without apical scars (con-
idiogenous loci), while Pestalozziella parva has clavate, 
cylindrical, subcylindrical, ovoid or fusiform conidia bear-
ing 2–4, divergent, attenuated, apical appendages. However, 
the description of these three species (P. andersonii, P. arto-
carpi and P. parva) and lack of molecular sequence data 
does not enable us to place them in any appropriate genera. 
Therefore, it is essential to re-collect the type species, as 
well as other species, and to subject them to DNA analysis 
to confirm their placement.

Distribution: USA.

Pestalozziella subsessilis Sacc. & Ellis, Michelia 2(no. 8): 
575 (1882)

Index Fungorum number: IF 186684 Facesoffungi num-
ber: FoF 07487, Fig. 261

Foliicolous on leaves of Geranium carolinianum (Gera-
niaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 120–290 µm diam., 70–120 µm high, yellowish 
brown to brown, stromatic, pycnidial, epiphyllous, scattered 
to gregarious, deeply immersed, globose to subglobose, uni-
locular to multilocular, glabrous, papillate, ostiolate. Conidi-
omatal wall 7–26 µm wide, composed of textura angularis 
with cells in the outer layers moderately thick-walled and 
pale brown, and in the inner layers relatively thin-walled, 
hyaline. Conidiophores hyaline, unbranched, doliiform to 
short cylindrical or irregular, and arising from the innermost 
layers of basal wall. Conidiogenous cells 5–13 × 2–4 µm, 
hyaline, holoblastic, sympodial, ampulliform to lageniform 
or irregular, indeterminate, smooth-walled, with 1 to many, 
unthickened conidiogenous loci. Conidia 16–23 × 5–8 µm 
( ̄x = 19 × 7 µm; n = 30), hyaline, ovoid to cylindrical with a 
rounded apex and a narrowly truncate or obtuse base, asep-
tate, straight or slightly curved, smooth-walled, bearing an 

apical appendage, apical appendages 17–23 × 0.6–1.4 µm 
( ̄x = 19 × 1 µm), hyaline, excentric, branching irregularly or 
dichotomously, 2–6, filiform, flexuous, divergent.

Material examined: USA, New Jersey, Newfield, on 
leaves of Geranium carolinianum (Geraniaceae), 23 May 
1882 (FH 01142400, type).

Excluded species
Pestalozziella andersonii Ellis & Galloway, J. Mycol. 5(2): 
65 (1889)

Description and illustration see Nag Raj (1993)

Pestalozziella artocarpi Nag Raj & W.B. Kendr., Can. J. 
Bot. 50(3): 609 (1972)

Facesoffungi number: FoF 07488, Fig. 262
Saprobic on dead, rotting leaves of Artocarpus integri-

folia (Moraceae). Sexual morph: undetermined. Asexual 
morph: Conidiomata 200–400 diam., 150–250 µm high, off-
white, pearl white when moist but brown when dry, amphig-
enous, stromatic, pycnidial, solitary to gregarious or conflu-
ent, subepidermal, initially immersed, ultimately erumpent, 
subglobose to irregular, unilocular, glabrous, thick-walled, 
ostiolate. Ostiole single, cylindrical to circular, centrally 
located. Conidiomatal wall 9–20 µm wide, composed of 
thick-walled, pale brown cells of textura intricata on the 
exterior, gradually merging with hyaline cells of textura 
prismatica in outer layers. Conidiophores formed from the 
inmost wall layers of conidiomata, hyaline, cylindrical to 
subcylindrical, irregularly branched, broader at base, sep-
tate, smooth-walled, invested in mucus. Conidiogenous cells 
28–40 × 1.5–3 µm, hyaline, enteroblastic, cylindrical, dis-
crete or integrated, indeterminte. Conidia 19–27 × 3–5 µm 
( ̄x = 21 × 4 µm; n = 30), hyaline, narrow cylindrical, with a 
rounded apex and a narrow truncate base, straight or slightly 
curved, unicellular, smooth-walled, bearing apical append-
ages; appendages 21–37 × 1–3 µm including the length prior 
to branching, branches 2–4, attenuated, divergent, tubular, 
flexuous.

Material examined: India, Bangalore, Hebbal, on dead, 
rotting leaves of Artocarpus integrifolia (Moraceae), 24 July 
1967, T.R. Nag Raj (DAOM 134442, holotype).

Notes: The conidiogenous cells of Pestalozziella arto-
carpi were illustrated as holoblastic, sympodial, cylindrical 
to subcylindrical, with many, unthickened conidiogenous 
loci (Sutton 1980). However, the holoblastic, sympodial 
conidiogenous cells were not described or shown in the 
illustration of P. artocarpi (Nag Raj 1993), or in this study 
(Fig. 262j).

Pestalozziella parva Nag Raj, Trans. Br. Mycol. Soc. 52(2): 
205 (1969)

Description and illustration see Nag Raj (1993)
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Fig. 261  Pestalozziella subsessilis (FH 01142400, type). a, b Her-
barium package and specimen. c, d Appearance of yellowish brown 
to brown conidiomata (arrows) on the host. e, f Vertical sections of 
conidiomata (e in 10% KOH, f in lactic acid). g Vertical section of 

peridium. h–l Conidiophores, conidiogenous cells and developing 
conidia (arrows show conidiogenous loci). m–o Conidia. Scale bars 
c = 500 µm, d–f = 100 µm; g–h = 20 µm. i–o = 10 µm

Pezicula Tul.& C. Tul., Select. fung. carpol. (Paris) 3: 182 
(1865)

Facesoffungi number: FoF 07484
Leotiomycetes, Leotiomycetidae, Medeolariales, 

Dermateaceae
Endophytic, saprobic or pathogenic on plant host in ter-

restrial habitat. Sexual morph: See Chen et al. (2016). 
Asexual morph: Conidiomata dark brown to black, acervu-
lar to stromatic, solitary, gregarious or confluent, immersed 

or erumpent, cylindrical to subglobose or conical, unilocular 
or multilocular, dehiscence irregular, but some species form-
ing a massive erumpent stroma and dehisence by a large osti-
ole (P. pruinosa and P. italica), thick-walled. Conidiomata 
wall composed of thick-walled, hyaline to pale brown cells of 
textura angularis. Conidiophores reduced to conidiogenous 
cells or present. Conidiogenous cells enteroblastic, phialidic 
discrete or integrated, indeterminate, proliferating percur-
rently, cylindrical to subcylindrical, hyaline. Macroconidia 
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Fig. 262  Pestalozziella artocarpi (DAOM 134442, holotype) a, b 
Herbarium package and specimen. c–d Appearance of brown con-
idiomata on the host. e, f Vertical sections of conidiomata. g, h Con-

idiomatal wall. i–k Conidiophores, conidiogenous cells and devel-
oping conidia. l–o Conidia. Scale bars c = 500  µm, d–f = 100  µm, 
g–h = 20 µm, i–j = 20 µm, k = 5 µm, l–o = 10 µm

oblong to cylindrical, hyaline, straight, apex obtuse, base 
abruptly tapered to a distinct truncate scar, aseptate, smooth, 
thick-walled, guttulate or eguttulate. Microconidia present or 
absent, hyaline, cylindrical, rounded at the apex, truncate at 
the base, unicellular, smooth, thin-walled, contents granular 
(Sutton 1980; Verkley 1999).

Type species: Pezicula carpinea (Pers.) Tul. ex Fuckel, 
Jb. nassau. Ver. Naturk. 23-24: 279 (1870) [1869-70]

Notes: Since Pezicula was introduced, many species have 
been described under this genus (Verkley 1999; Abeln et al. 

2000; Verkley et al. 2003; Johnston et al. 2004; Yuan and 
Verkley 2014). The asexual morph of Pezicula is associated 
with Cryptosporiopsis Bubák & Kabát., which was intro-
duced in 1912 based on C. scutellata, the sexual morph of 
which is Pezicula ocellata (Yuan and Verkley 2014; Chen 
et al. 2016). Chen et al. (2016) revised the genus based on 
both morphology and phylogeny, designated an epitype 
for P. carpinea and delineated the boundary of the genus. 
Cryptosporiopsis was synonymized under this genus. There 
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are 27 species accommodated in Pezicula, including a new 
species which is introduced in this paper.

Distribution: Austria, Belgium, Canada, China, Denmark, 
France, Germany, Italy, Norway, Poland, Portugal, Russia, 
UK, USA, Switzerland, The Netherlands (Grove et al. 1946; 
Abeln et al. 2000; Chen et al. 2016; this study).

Pezicula italica W.J. Li, Camporesi & K.D. Hyde, sp. nov.
Index Fungorum number: IF557158, Facesoffungi num-

ber: FoF 07485, Fig. 264
Etymology: Named after the country from which it was 

collected.
Saprobic on dead stem of Corylus sp., forming conspicu-

ous, rounded to irregular, black conidiomata. Sexual morph: 
undetermined. Asexual morph: Conidiomata 100–200 µm 
diam., 200–450 µm high, pycnidial, solitary, gregarious 
or confluent, semi-immersed, cylindrical to subglobose, 
erumpent when mature, dark brown to black, subglobose 
to subcylindrical, unilocular, thick-walled. Ostiole cylindri-
cal, single. Conidiomatal wall 20–40 µm wide, composed of 
thick-walled, hyaline to pale brown cells of textura angularis 
at the base, thick-walled, dark brown cells of textura angu-
laris at periclinal layers. Conidiophores reduced to conid-
iogenous cells. Conidiogenous cells 3–6 × 3–4 µm, hyaline, 
enteroblastic, phialidic, indeterminate, cylindrical to sub-
cylindrical. Conidia 20–28 × 3.5–4.5 µm ( ̄x = 25.5 × 4 µm; 
n = 30), hyaline, oblong to cylindrical, straight, aseptate, 
smooth, thick-walled.

Material examined: Italy, Province of Arezzo, Passo della 
Consuma, on dead aerial branches of Corylus sp. (Betu-
laceae), 11 August 2014, Erio Camporesi, IT2047 (MFLU 
16-1284, holotype), (KUN, HKAS 101686, isotype); 
IT2047S (MFLU 19-2867, paratype).

Notes: Phylogenetic analysis base on multi-gene of 
LSU, ITS and rpb2 sequence data shows that two strains 
of Pezicula italica are distinct from any other Pezicula spe-
cies and formed a branch above P. corylina J.W. Groves 
(Fig. 263). Pezicula italica shares similar characters with P. 
corylina and P. pruinosa Farl. in structure of conidiomata 
and conidia. However, P. italica has smaller conidiomata 
and narrower conidia than P. corylina (conidiomata 0.2–0.5 
mm diam., 0.3–0.5 mm high; conidia 19–23.5 × 7.5–8.5 µm) 
and P. pruinosa (conidiomata up to 500 µm diam. at the 
base, tapering to 250 µm diam., 5–2 mm high; conidia: 
24–26 × 9–10 µm).

Phacidiella P. Karst., Hedwigia 23(6): 85 (1884)
Faceoffungi number: FoF 07480, Fig. 265
Lecanoromycetes, Ostropomycetidae, Ostropales, genera 

incertae sedis
Saprobic on the host plants, such as Artemisia vulgaris 

(Asteraceae), Asperula asperne (Rubiaceae), Eucalyptus 
sp. (Myrtaceae), Podocarpus latifolius (Podocarpaceae), 

Salix caprea, S. viminalis (Salicaceae) and Vitis vinifera 
(Vitaceae) (Sutton 1980; Purohit and Chawla 1989; Crous 
et al. 2007, 2014d). Sexual morph: undetermined. Asexual 
morph: Conidiomata dark brown, eustromatic, pycnidial, 
usually solitary, initially immersed, ultimately becoming 
erumpent, globose to cupulate, ostiole absent, dehiscence 
by rupture of the upper wall. Conidiomatal wall composed 
of thin-walled, pale brown cells of textura angularis in the 
basal part becoming thick-walled, darker cells of textura 
porrecta in the lateral wall. Conidiophores arising from 
innermost wall layer of the conidiomata, hyaline, cylindri-
cal, septate, smooth-walled, usually branched at the base. 
Conidiogenous cells hyaline, holothallic, cylindrical, inte-
grated, indeterminate, smooth-walled. Conidia hyaline, 
arthric, doliiform, truncated at both ends except for api-
cal conidia which are subacute at the apices, unicellular, 
straight, smooth-walled, guttulate, formed by disarticulation 
of the conidiogenous cells from the conidiophore, produced 
in long, branched chains with the oldest conidia at the apex 
(adapted from Sutton 1980).

Type species: Phacidiella salicina P. Karst., Hedwigia 
23(6): 85 (1884)

Notes: Sutton (1980) revised the generic concept of Pha-
cidiella and accepted three species, P. asperulina (Bubák) 
B. Sutton P. salicina and P. tomispora (Berl. & Bres.) B. 
Sutton. Purohit and Chawla (1989) and Crous et al. (2007, 
2014d) added three species, P. eucalypti Crous, P. podocarpi 
Crous & A.R. Wood and P. viticola Purohit & G.C. Chawla. 
However, Wijayawardene et al. (2017b) suggested that only 
P. salicina be accepted in the genus, but without giving any 
reasons. Here we accepted the six species mentioned above 
in Phacidiella (Sutton 1980; Purohit and Chawla 1989; 
Crous et al. 2007, 2014d).

The sexual morph of Phacidiella has been linked to Pha-
cidiopycnis Potebnia, (=  Potebniamyces) (Smerlis 1962; 
Johnston et al. 2014) and Pyrenopeziza (Sutton 1980), but 
these connections have not been proven by culture and 
molecular data. Crous et al. (2007, 2014d) showed that Pha-
cidiella is related to Ostropales (Lecanoromycetes) based on 
ITS and LSU sequence data. However, the sequence data of 
type species P. salicina is not available, thus fresh collec-
tions are needed to confirm its placement.

Distribution: Austria, Finland, India, Kurdistan, Latvia, 
South Africa, Sweden (Sutton 1980; Purohit and Chawla 
1989; Crous et al. 2007, 2014d).

Phacidium Fr., Observ. mycol. (Havniae) 1: 167 (1815)
Facesoffungi number: FoF 07500
Leotiomycetes ,  Leotiomycetidae ,  Phacidiales , 

Phacidiaceae
Foliicolous or caulicolous. Sexual morph: Ascomata 

amphigenous, solitary to gregarious, rounded, initially 
immersed, later rupturing host tissues by irregular stellate 
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splits. Peridium composed of dark brown pseudoparen-
chymatous cells of textura globosa in outer layers, and pale 
brown to hyaline cells in inner layers. Hymenium composed 
of asci and paraphyses. Paraphyses exceeding asci, hyaline, 

branched, septate, tubular, filiform, invested in mucilage, 
and frequently anastomosing. Asci clavate, 4–8-spored, 
with an amyloid  (I+) dehiscence ring (in Melzer’s rea-
gent). Ascospores hyaline, uni- to biseriate, ellipsoid to 
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Fig. 263  Phylogenetic tree generated from a maximum likelihood 
analysis based on a concatenated alignment of LSU, ITS and rpb2 
sequences data of Pezicula. 55 strains are included in the analyses, 
which comprise 2468 characters including gaps (LSU: 1–573, ITS: 
574–1415, rpb2: 1416–2468). Parafabraea caliginosa CBS 124806 
and Parafabraea eucalypti CBS 124810 are used as the outgroup 
taxa. The tree topology of the maximum likelihood analysis is sim-
ilar to the Bayesian analysis. The best scoring RAxML tree with a 
final optimization likelihood value of − 11646.896746 is presented. 
The matrix had 717 distinct alignment patterns, with 16.09% of 
undetermined characters or gaps. Estimated base frequencies were: 
A = 0.250189, C = 0.231401, G = 0.274025, T = 0.244386; sub-
stitution rates AC = 1.878061, AG = 3.979139, AT = 0.989967, 
CG = 0.932632, CT = 10.871716, GT = 1.000000; gamma distribution 
shape parameter α = 0.141239. Maximum likelihood (MLBS) boot-
strap support values higher than 50%, and Bayesian posterior prob-
abilities ≥ 0.95 (PP) are shown above or below the nodes. Hyphen 
(“–”) indicates a value lower than 50% for MLBS and a posterior 
probability lower than 0.95 for BYY. Ex-type strains are in bold. New 
isolates are in blue

◂

ellipsoid-fusoid, aseptate, smooth-walled, lacking mucoid 
appendages (adapted from DiCosmo et al. 1984). Asexual 
morph: Conidiomata pale brown, dark brown or black, vari-
able, stromatic, pycnidial, solitary, gregarious or confluent, 
immersed to semi-immersed, or erumpent, multi-locular to 
unilocular, globose to subglobose, thick-walled, ostiolate. 
Ostiole circular or cylindrical to subcylindrical, uni-ostiolate 
or multi-ostiolate, with relatively long neck or short neck. 
Conidiomatal wall composed of thick-walled, dark brown 
cells of textura globulosa to textura angularis in outer lay-
ers, and inner layers of thick-walled, hyaline cells of textura 
angularis, textura epidermoidea, textura oblita or textura 
prismatica. Conidiophores arising from the inner cells of 
the locular walls, hyaline, branched or unbranched, sep-
tate. Conidiogenous cells hyaline, enteroblastic, phialidic, 
cylindrical, subcylindrical, lageniform, ampulliform or 
subclavate, discrete or integrated, indeterminate, smooth-
walled. Conidia hyaline, fusiform to ellipsoid, or cylindri-
cal, with broad and obtuse base, narrowed apex, aseptate, 
smooth-walled, bearing fan-shaped, funnel-shaped or irregu-
lar, mucoid appendage.

Type species: Phacidium lacerum Fr., Observ. mycol. 
(Havniae) 2: 312 (1818)

Notes: The genus Ceuthospora was published by Fries 
(1825) to accommodate Sclerotium inclusum J.C. Schmidt 
& Kunze ex Fr. and Sphaeria phaeocomes Rebent. Greville 
(1828) listed three species in Ceuthospora, C. phacidioides 
Grev., C. lauri Grev. and C.phaeocomes (Rebent.) Fr., of 
which C. phaeocomes was later selected as the lectotype 
for Ceuthospora by Fries (1832). Fries (1849) proposed 
the generic name Pyrenophora, and referred both Scle-
rotium inclusum and Sphaeria phaeocomes to the genus. 
The generic name Ceuthspora thus has not been correctly 
typified. Sutton (1972b) discussed the nomenclatural com-
plexities of Ceuthospora and proposed the conservation of 

Ceuthospora Grev. 1827 with C. lauri as the lectotype spe-
cies, over Ceuthospora Fr. 1825 with C. phaeocomes as the 
lectotype species. According to this concept, more than 100 
taxa were included in Ceuthopsora, but no revision has yet 
been attempted (Sutton 1980). Nag Raj (1993) revised the 
genus based on some taxa and provided a key to 11 species.

The sexual morph of Ceuthospora has traditionally been 
linked to Phacidium because of the association of the two 
phases on the host, or the occurrence of reproductive struc-
ture of both morphs within the same stroma (DiCosmo 
et al. 1983, 1984; Nag Raj 1993). However, these presump-
tive connections have not been confirmed by molecular 
data or cultural studies. In light of the previous studies 
(Hahn 1957; Nag Raj 1993), Crous et al. (2014d) desig-
nated a neotype for Phacidium lacerum, the type species 
of Phacidium and synonymized Ceuthospora under the 
genus. Crous et al. (2014d) also included eight species in 
Phacidium with molecular data. In this study, multi-gene 
analyses of ITS, LSU and rpb2 sequence data were imple-
mented to classify Phacidium species. One new species is 
introduced in this genus, P. italicum based on combination 
of morphology and phylogeny, and four new combinations 
i.e. P. anomala, P. foliicola, P. innumera and P. subcorti-
calis are included.

Distribution: Argentina, Austria, Belgium, Canada, Chile, 
China, Czechoslovakia, Denmark, Finland, Germany, Italy, 
Portugal, Spain, Sweden, Switzerland, UK, USA, Tasma-
nia, the Netherlands (Nag Raj 1993; Crous et al. 2014d, this 
study).

Phacidium anomala (Nag Raj) W.J. Li & K.D. Hyde, comb. 
nov.
≡ Ceuthospora anomala Nag Raj, Coelomycetous Anamo-
rphs with Appendage-bearing Conidia (Ontario): 163 (1993)

Index Fungorum number: IF557172, Facesoffungi num-
ber: FoF 07501, Figs. 267, 268

Saprobic on dead leaves of Osmanthus sp. (Oleaceae) and 
Dactylis (Poaceae). Sexual morph: undetermined. Asex-
ual morph: Conidiomata 250–300 µm diam., 170–250 µm 
high, dark brown to black, stromatic, pycnidial, epiphyllous, 
amphigenous on leaves, solitary, gregarious or confluent, 
subepidermal, immersed to semi-immersed, globose to sub-
globose, multilocular, with 3–10 locules; individual locules 
subglobose, 250–300 µm diam., 170–250 µm high, each with 
an independent ostiole. Ostioles 25–35 µm wide, centrally 
located, circular, rounded. Conidiomata wall 30–45 µm 
wide, composed of two types of pseudoparenchymatous 
cells, forming several inner layers of hyaline, thick-walled 
cells of textura epidermoidea, and several outer layers of 
brown, thick-walled cells of textura angularis. Conidio-
phores 20–30 × 3–4 µm, arising from inner wall layer of the 
conidiomata, hyaline, subcylindrical, septate, sympodially 
branched at the base and above, thick-walled. Conidiogenous 
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Fig. 264  Pezicula italica (MFUL 16-1284, holoypye) a, b Appearance of black coniodiomata on the host. d Vertical section of conidioma. c, 
e–f Sections of peridium. g–j Conidiogenous cells and developing conidia. k–p Conidia. Scale bars: a–b, d = 200 µm, c = 100 µm, e–p = 20 µm

cells 5–7 × 3–5 µm, hyaline, cylindrical, integrated, deter-
minate, smooth-walled. Conidia 20–30 × 3.5–4.5  µm 
( ̄x = 25 × 4 µm; n = 30), hyaline, cylindrical to subcylindri-
cal, with obtuse apex, and narrow, truncate base, unicellular, 

thick- and smooth-walled, bearing a cone-shaped or irregu-
lar, undulated, mucoid apical appendage resulting from the 
eversion of a mucoid sheath enveloping the upper part of 
developing conidium.
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Fig. 265  Phacidiella salicina 
(redrawn from Sutton 1980) a 
Vertical section of conidioma. b 
Conidia. b Conidiophores, con-
idiogenous cells and developing 
conidia

Culture characters: Colonies on PDA, reaching 8–9 cm 
after 14 d at 25–30 °C, white to flavescent with age, ulti-
mately becoming brown to dark brown, circular, flattened, 
dense, slightly cottony with aerial mycelium on the sur-
face, rounded and smooth at margins, reverse pale brown. 
Mycelium composed of hyaline to pale brown, cylindrical, 
branched, septate hyphae. Sporulation appearing after 4 
weeks. Conidiomata formed from mycelium, black, pycnid-
ial, solitary or gregarious, globose or irregular, multilocu-
lar, thick-walled. Conidiophores and conidiogenous cells not 
observed. Conidia 12–14 × 2–4.6 µm ( ̄x = 12 × 3 µm; n = 30), 
hyaline, cylindrical, unicellular, smooth-walled, guttulate, 
without mucoid apical appendage.

Material examined: China, Province of Yunnan, Kun-
ming, on dead leaves of Osmanthus sp. (Oleaceae), 20 
June 2015, Wen-Jing Li, WJL0080 (MFLU 19-2903, refer-
ence specimen designated here), living culture MFLUCC 
16-1151 = ICMP 21556 = KUMCC 15-0650; ibid., on 
dead leaves of Dactylis sp. (Poaceae), 20 June 2015, Wen-
Jing Li, living culture MFLUCC 16-1155 = ICMP 21555, 
WJL0080C1 (MFLU 19-2904).

Notes: Our collections are similar to P. anomala in having 
immersed to semi-immersed, multilocular conidiomata with 
independent ostioles, sympodially branched conidiophores 
and cylindrical to subcylindrical, unicellular conidia with 
a cone-shaped, mucoid apical appendage. The differences 
between our strains and P. anomala are conidiomatal and 
conidial dimensions. Our strains have smaller conidiomata 
and larger conidia than P. anomala (conidiomata up to 
1000 µm, conidia 9–15.5 × 2(–3) µm ( ̄x = 12 × 2 µm). How-
ever, the conidial dimensions of our collections from cul-
ture are similar to P. anomala. Therefore, we suggest that 
conidial dimensions only are not a sufficient character to 

separate taxa in Phacidium. Phylogenetic analysis based on 
multi-locus sequence of LSU, ITS and rpb2 shows that P. 
anomala formed a separated branch in Phacidium (Fig. 266). 
Phacidium anomala has been reported from Argentina, Aus-
tria, Canada, Denmark, Germany, Italy, UK, and our collec-
tion from China is regarded as a new record.

Phacidium italicum W.J. Li, Camporesi & K.D. Hyde, sp. 
nov.

Index Fungorum number: IF557159, Facesoffungi num-
ber: FoF 07502, Figs. 269, 270

Etymology: Named after country from where it was 
collected.

Saprobic on dead stems of Rubus sp. (Rosaceae). Sex-
ual morph: undetermined. Asexual morph: Conidiomata 
1500–3570 µm long, 730–1120 µm wide, black, pseudos-
tromatic, solitary or gregarious, oval to irregular in outline, 
semi-immersed to superficial, ostiolate, thick-walled, gla-
brous, multi-locular, with less than 10 locules embedded 
in the pseudostroma, individual locules 80–430 µm diam., 
120–460 µm wide, with irregular or globose to subglobose, 
each with an ostiole. Ostioles 140–240 µm long, 20–70 µm 
wide, centrally located, circular, rounded, with relatively 
long necks, opening into a mutual area of dehiscence 
marked by white furfuraceous border. Conidiomatal wall 
20–120 µm wide, composed of outer layers of thick-walled, 
dark brown to black cells of textura angularis, inner layers 
of thick-walled, pale brown to hyaline cells of textura epi-
dermoidea to textura porrecta. Conidiophores arising from 
the innermost layer of the locular walls, hyaline, branched, 
septate, smooth-walled. Conidiogenous cells 8–20 × 2–3 µm, 
hyaline, enteroblastic, phailidic, cylindrical to subcylindrical 
with marked periclinal thickenings in the collarette zone, 
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Fig. 266  Phylogenetic tree inferred from a maximum likelihood 
analysis based on a concatenated alignment of LSU, ITS and rpb2 
sequence data representing Phacidiaceae. Forty-two strains are 
included in the analyses, which comprise 1717 characters including 
gaps (LSU: 1–820, ITS: 824–1360, rpb2: 1364–1717). Phlyctema 
vincetoxici CBS1 23726 is used as the outgroup taxon. The tree 
topology of the maximum likelihood analysis is similar to the Bayes-
ian analysis. The best scoring RAxML tree with a final optimization 
likelihood value of − 5050.835095 is presented. The matrix had 291 
distinct alignment patterns, with 7.35% of undetermined characters or 

gaps. Estimated base frequencies were: A = 0.248949, C = 0.228937, 
G = 0.272671, T = 0.249442; substitution rates AC = 0.869096, 
AG = 2.172385, AT = 1.173382, CG = 0.427568, CT = 12.344727, 
GT = 1.000000; gamma distribution shape parameter α = 0.114625. 
Maximum likelihood (MLBS) bootstrap support values higher than 
50%, and Bayesian posterior probabilities ≥ 0.95 (PP) are shown 
above or below the nodes. Hyphen (“–”) indicates a value lower than 
50% for MLBS and a posteriorprobability lower than 0.95 for BYY. 
The scale bar indicates 0.03 changes. Ex-type and reference strains 
are in bold. New isolates are shown in bold and blue

smooth-walled. Conidia 10–16 × 2–3.6 µm ( ̄x = 13.5 × 3 µm; 
n = 30), hyaline, cylindrical to subcylindrical, with a broad 
and occasionally protuberant base, and a rounded apex, 
unicellular, smooth, thick-walled, bearing a cone-shaped or 
irregular, subapical, mucoid appendage.

Culture characters: Colonies on PDA, reaching 3–4 cm 
after 7 d at 25–30 °C, white to brown with age, circular, 
flattened, dense, felty, with aerial mycelium on the surface, 

rounded and smooth at margins, reverse brown. Mycelium 
composed of hyaline to pale brown, cylindrical, branched, 
septate hyphae. Sporulation appearing after 4 weeks. Con-
idiomata formed from mycelium, brown, pycnidial, solitary 
or gregarious, globose or irregular, unilocular to multilocu-
lar, thick-walled. Conidiophores hyaline.

Material examined: Italy, Province of Arezzo, on dead 
aerial branches of Rubus sp. (Rosaceae), 13 July 2016, Erio 
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Fig. 267  Phacidium anomala (MFLU 19-2903, reference speci-
men) a Herbarium specimen. b, c Appearance of black coniodiomata 
on the host. d, e Sections of conidiomata. f, i Sections of peridium. 

g–h, j–k Conidiophores, conidiogenous cells and developing conidia. 
l–o Conidia. Scale bars: d = 100  µm, e = 200  µm, f–h = 20  µm, 
i = 10 µm, j–o = 5 um

Camporesi, IT3034 (MFLU 16-2155, holotype), ex-type 
living culture MFLUCC 16-1314 = ICMP 21553 = KUMCC 
16-0108, (KUN, HKAS 101655, isotype).

Notes: The dimensions of Phacidium italicum 
(10–16 × 2–3.6 µm) fall into the variation of asexual morph 
of P. lauri (7–17 × 2–3 µm, Nag Raj 1993), but the latter 
has up to 10 individual locules, while P. italicum has less 
than 10 locules, mostly 5–6-locules. Phylogenetic analyses 

of multi-locus show that P. italicum is closer to P. distylii 
than to P. lauri. Therefore, P. italicum is introduced as a 
new species.

Phacidium innumerum (Massee) Crous, in Crous, et al., 
Stud. Mycol. 94: 223 (2019)
≡ Ceuthospora innumera Massee, Bull. Misc. Inf., Kew: 
182 (1899)
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Fig. 268  Phacidium anomala (MFLUCC 16-1151) a–d Cultures on PDA. e–g Appearance of black coniodiomata on mycelium. h Hyphae. i 
Conidiomatal wall. j Conidia. Scale bars: a–d = 20 mm, e–g = 500 µm, h–j = 20 µm

Index Fungorum number: IF832040, Facesoffungi num-
ber: FoF 07503, Fig. 271

Saprobic on dead leaves of Eucalyptus sp. (Myrtaceae). 
Sexual morph: undetermined. Asexual morph: Con-
idiomata 340–430 µm diam., 200–300 µm high, brown to 
black, stromatic, pycnidial, amphigenous but predominantly 
hypophyllous, solitary to gregarious, occasionally conflu-
ent, deeply immersed with only the red-brown neck of the 
collection chamber extending above the ruptured host tis-
sue, globose to subglobose or ellipsoid, multilocular, thick-
walled, glabrous, ostiolate. Ostiole 140–220 × 88–150 µm, 
oval or circular, centric or acentric, opening into the base 
of the locule, not associated with furfuraceous cells in the 
area of dehiscence. Conidiomata wall 15–30 µm wide, 
composed of an outer textura angularis with thick-walled, 

brown to dark brown cells near the ostiole, and an inner 
textura prismatica gradually merging with textura angula-
ris with thick-walled, hyaline to brown cells at basal and 
lateral part. Conidiophores reduced to conidiogenous cells 
or sparsely septate and branched at the base, hyaline, arising 
from the innermost wall layer of conidiomata. Conidiog-
enous cells 6–20 × 1–4 µm, hyaline, enteroblastic, ampul-
liform to subcylindrical with minute periclinal thickenings. 
Conidia 15–22 × 2.7–4 µm ( ̄x = 19 × 3 µm; n = 30), hyaline, 
subcylindrical, broad blunt or rounded at the base, attenu-
ated towards at the apex, aseptate, smooth-walled, bearing 
a funnel-shaped, mucoid apical appendage.

Material examined: Tasmania, on dead leaves of Euca-
lyptus sp. (Myrtaceae), Rodway (K(M) 190756, holotype).
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Fig. 269  Phacidium italicum (MFLU 16-2155, holotype) a Herbar-
ium specimen. b–g Appearance of black conidiomata on the host. h, 
i Vertical sections of conidioma. j locules. k, n Sections of peridium. 

l, m Ostiole. o, p Conidiophores, conidiogenous cells and develop-
ing conidia. q–t Conidia. Scale bars: b = 1000  µm, c–d = 200  µm, 
e–i = 500 µm, j = 100 µm, k–o = 50 µm, p = 20 µm, q–t = 10 µm

Phacidium foliicola (Lib.) W.J. Li & K.D. Hyde, comb. nov.
≡ Cytospora foliicola Lib., Pl. crypt. Arduenna, fasc. (Liège) 
1(nos 1-100): no. 64 (1830)

 = Ceuthospora foliicola (Lib.) Cooke, Grevillea 8(no. 46): 
60 (1879)
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Fig. 270  Phacidium itali-
cum (MFLUCC 16-1314) a 
Germinating conidium. b, c 
Culture on PDA. d, e Appear-
ance of brown conidiomata on 
mycelium. f Vertical section 
of conidioma. g Conidiomatal 
wall. h Conidiogenous cells 
and developing conidia. Scale 
bars: a = 20 µm, b–c = 20 mm, 
d = 1000 µm, e = 500 µm, 
f = 200 µm, g–h = 10 µm

Index Fungorum number: IF557173, Facesoffungi num-
ber: FoF 07504, Fig. 272

Saprobic on plants, such as Berberis microphylla (Ber-
beridaceae), B. vulgaris, Calocedrus decurrens (Cupres-
saceae), Cornus mas (Cornaceae), Genista sagittalis 
(Fabaceae), Hedera helix (Araliaceae), Photinia serru-
lata (Rosaceae), Vinca minor (Apocynaceae) (Nag Raj 
1993, this study). Sexual morph: undetermined. Asexual 
morph: Conidiomata 300–360 µm diam., 140–180 µm high, 
black, solitary to gregarious or confluent, pycnidial, initially 
deeply immersed in the host mesophyll, then becoming 
partly erumpent and raising the host epidermis into sub-
conical swellings, multilocular, with locules 50–130 µm 
diam., 100–170  µm high, globose to subglobose, gla-
brous, thick-walled, ostiolate. Ostioles circular, centrally 
located. Conidiomatal wall 15–40 µm wide, composed of 
pale brown, thick-walled cells of textura globulosa in the 
outer layer, become hyaline cells of textura angularis in 
the inner layer. Conidiophores arising around the cavity of 
the locules, hyaline, cylindrical to subcylindical, straight or 
curved, septate, branched, smooth-walled. Conidiogenous 

cells 26–28 × 1–3  µm, hyaline, enteroblastic, phialidic, 
cylindrical to subcylindrical, usually integrated, smooth-
walled, with periclinal thickenings. Conidia 10–14 × 2–2.5 
( ̄x = 12 × 2.5 µm), hyaline, subcylindrical, rounded at both 
ends, with a minute dehiscence scar, straight or slightly 
curved, smooth, bearing a funnel-shaped or irregular, 
mucoid, apical appendage.

Material examined: Germany, Königstein, on leaves of 
Vinca minor (Apocynaceae), October 1885, W. Krieger, 
(FH).

Notes: The description of the conidia is adapted from Nag 
Raj (1993).

Phacidium subcorticalis (Fuckel) W.J. Li & K.D. Hyde, 
comb. nov.

≡ Ceuthospora subcorticalis Fuckel, Hedwigia 3: 160 
(1864)

Index Fungorum number: IF557174, Facesoffungi num-
ber: FoF 07505, Figs. 273, 274

Saprobic on dead leaves of Distylium racemosum (Hama-
melidaceae). Sexual morph: undetermined. Asexual 
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Fig. 271  Phacidium innumera (K(M) 190756, holotype) a, b Her-
barium package and specimen. c Vertical section of conidiomata. d, 
e Appearance of brown to black conidiomata on the host. f Horizon-

tal view of the locules. g Section of peridium. h, i Conidiophores, 
conidiogenous cells and developing conidia. j–o Conidia. Scale bars 
c–d = 100 µm, e = 500 µm, f = 200 µm, g–i = 20 µm, j–o = 10 µm

morph: Conidiomata 250–300 µm diam., 170–250 µm high, 
black, stromatic, pycnidial, amphigenous on leaves, scat-
tered to gregarious, subepidermal, initially immersed, then 
becoming partly erumpent, pulvinate to conical, irregularly 
plurilocular; individual locules irregular or globose to sub-
globose, 250–300 µm diam., 170–250 µm high, each with an 
ostiole. Ostioles 25–35 µm wide, centrally located, circular, 
rounded. Conidiomatal wall 20–35 µm wide, composed of 

outer several layers of thick-walled, brown cells of textura 
angularis, inner several layers, of thick-walled, hyaline cells 
of textura epidemoidea. Conidiophores 20–28 × 3.5–4.5 µm, 
arising from the inner wall layer of the conidiomata, hyaline, 
subcylindrical, septate, branched at the base. Conidiogenous 
cells 5–7 × 3–5 µm, hyaline, enteroblastic, phialidic, usu-
ally integrated, indeterminate, cylindrical, smooth. Conidia 
20–28 × 3.5–4.5  µm ( ̄x = 25.5 × 4  µm; n = 30), hyaline, 
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Fig. 272  Phacidium foliicola (FH). a, b Herbarium package and 
specimen. c, d Appearance of brown to dark brown conidiomata on 
the host. e Vertical section of conidiomata. f–g, i Section of peridium. 

h Ostiole. j–m Conidiophores and conidiogenous cells. Scale bars 
c–d = 200 µm, e = 100 µm, f, h = 50 µm, g, i = 20 µm, j–m = 20 µm

cylindrical to subcylindrical, rounded at apex, narrowly 
truncate at the base, unicellular, thick- and smooth-walled, 
bearing a cone-shaped or irregular, subapical, mucoid 
appendage.

Culture characters: Colonies on PDA, reaching 7–8 cm 
after 7 d at 25–30 °C, white to brown with age, circular, flat-
tened, dense, slightly cottony to felty, rounded and smooth 
at margins, reverse brown to dark brown. Mycelium com-
posed of pale brown, cylindrical, branched, septate hyphae. 

Sporulation appearing after 4 weeks. Conidiomata formed 
from mycelium, brown to black, pycnidial, solitary or gre-
garious, globose or subglobose, multilocular, thick-walled. 
Conidia not observed.

Material examined: China, Yunnan, Kunming, on dead 
leaves of Distylium racemosum (Hamamelidaceae), 19 
June 2014, Wen-Jing Li, WJL0040 (MFLU 19-2900, refer-
ence specimen designated here), living culture MFLUCC 
15-0581 = KUMCC 15-0648; ibid., on dead leaves of D. 
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Fig. 273  Phacidium subcorticalis (MFLU 19-2900, reference speci-
men) a Herbarium specimen. b, c Appearance of black conidiomata 
on the host. d, e Vertical sections of conidiomata. f Ostiole. g, h Sec-

tion of peridium. i–k Conidiogenous cells and developing conidia. 
l–p Conidia. Scale bars: d = 200  µm, e = 100  µm, f–g = 20  µm, h–
p = 10 µm

racemosum (Hamamelidaceae), 25 June 2015, Wen-Jing Li, 
living culture MFLUCC 16-1149 = ICMP 21554 = KUMCC 
15-0609, WJL0041 (MFLU 19-2901), WJL0041A (MFLU 
19-2902).

Notes: A comparative study of the species described 
as asexual morphs of Phacidium (=  Ceuthospora) show 
that our collections are similar to P. subcorticalis in form 
and dimensions of conidiomata and conidiogenous cells, 
but differs in dimensions of conidia. Our collections have 
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Fig. 274  Phacidium subcorticalis (MFLUCC 15-0581) a, b Culture on PDA. c–g Appearance of black conidiomata on PDA. h–i Brown myce-
lium. Scale bars: a–b = 20 mm, c–d, f = 1000 µm, e, g = 500 µm, h–i = 20 µm

much larger conidia than P. subcorticalis (10.5–14 × 2–2.5 
( ̄x = 12 × 2.5). However, the conidia dimensions could reflect 
hosts or geographic distribution. In addition, under P. anom-
ala we have mentioned that conidial dimension alone can-
not be used to distinguish species of Phacidium. Phacid-
ium subcorticalis has been found on fallen leaves and inner 
surface of bark of Betula alba (Betulaceae) from Austria, 
Belgium, Finland (Nag Raj 1993). Therefore, our collection 
is regarded as a new record from China.

Phellostroma Syd. & P. Syd., Philipp. J. Sci., C, Bot. 9(2): 
185 (1914)

Faceoffungi number: FoF 07489, Fig. 275
Ascomycota, genera incertae sedis
Saprobic on dead fructification of Areca sp. (Arecaceae) 

(Sutton and Kobayashi 1969). Sexual morph: undetermined. 
Asexual morph: Conidiomata black, stromatic, pycnidial, 
solitary, superficial, cushion-shaped, multilocular, glabrous, 
ostiolate. Ostiole single to each locule, cylindrical, with long 
neck of varying length, centrally located. Conidiomatal wall 

composed of relatively thick-walled, brown to pale brown 
cells of textura angularis in most parts of the conidiomata, 
becoming dark brown cells toward periphery, merging with 
thick-walled, paler cells of textura prismatica in the inner 
locular wall. Conidiophores arising from inner layer of the 
locular wall, hyaline, cylindrical to subcylindrical, septate, 
smooth-walled. Conidiogenous cells hyaline, holothallic, 
cylindrical, determinate, smooth-walled. Conidia hyaline, 
arthric, elliptical, somewhat truncated at both ends, unicel-
lular, straight, smooth-walled, guttulate, formed by disar-
ticulation of the conidiogenous cells from the conidiophore, 
produced in long, branched chains with the youngest conidia 
at the base (adapted from Morgan-Jones 1974).

Type species: Phellostroma hypoxyloides Syd. & P. Syd., 
Philipp. J. Sci., C, Bot. 9(2): 185 (1914)

Notes: Phellostroma was described from dead fructifi-
cation of Areca sp., with P. hypoxyloides as type species 
(Sydow and Sydow 1914). Phellostroma resembles the asex-
ual morph of Pycnopeziza, Phacidiella, Sirozythiella, Trul-
lula and Vouauxiella Petr. & Syd., in having arthric conidia 
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Fig. 275  Phellostroma hypoxyloides (redrawn from Morgan-Jones 
1974) a Vertical section of conidiomata. b, c Enlarged view of con-
idiomatal wall. d Conidia. e Conidiogenous cells and developing 
conidia

formed by disarticulation of the conidial chain, with the old-
est conidium at the apex (Morgan-Jones 1974; Sutton 1980). 
However, the asexual morph of Pycnopeziza has cylindrical 
conidia bearing appendages, which is absent in Chondro-
podiella, Phacidiella, Phellostroma, Sirozythiella, Trullula 
and Vouauxiella. Vouauxiella andTrullula have brown or 
dark brown conidia, which distinguish them from the hya-
line conidia in Chondropodiella, Phacidiella, Phellostroma, 
and Sirozythiella (Sutton 1980; Wijayawardene et al. 2016). 
Phellostroma differs from Chondropodiella, Phacidiella and 
Sirozythiella by its cushion-shaped, multilocular, glabrous, 
ostiolate conidiomata. Sirozythiella was separated from 
Chondropodiella and Phacidiella by its septate conidia, 
and textura angularis to textura intricata conidiomatal wall 
(Morgan-Jones 1974; Sutton 1980). Chondropodiella differs 
from Phacidiella by its cylindrical to cylindrical-subulate, 
beaked conidiomata with unbranched conidial chains (Mor-
gan-Jones 1974; Sutton 1980).

von Höhnel (1918b) studied the type collection of P. 
hypoxyloides and considered the fungus to be an ascomycete. 
Sutton and Kobayashi (1969) re-examined the type species 
and could not find any structures of asci and ascospores, 

and considered it might be a coelomocyte. Morgan-Jones 
(1974) provided a detailed description and illustration of P. 
hypoxyloides. The second species, P. tsugae Tak. Kobay. was 
described from Tsuga sieboldii by Kobayashi (1964). How-
ever, this taxon was proved to not be congeneric with the 
type species by Sutton and Kobayashi (1969), because of its 
distinct morphology of conidiogenous cells (holoblastic) and 
conidia (ovoid to broadly fusiform with appendages at each 
end). Phellostroma tsugae was therefore designated as the 
type species for a new genus Strasseriopsis. Phellostroma 
is monotypic and no molecular data is available. Fresh col-
lections are needed to place Phellostroma in a natural group.

Distribution: Philippines (Sutton and Kobayash 1969).

Phialophorophoma Linder, Farlowia 1(3): 402 (1944) 
[1943–1944]

Faceoffungi number: FoF 07490
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

genera incertae sedis
Saprobic on the host plant or in marine habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
black, pycnidial, scattered to gregarious, immersed to semi-
immersed, obpyriform, unilocular, glabrous, ostiolate. Osti-
ole single, cylindrical to circular, centrally located. Conidi-
omatal wall composed of thick-walled, dark brown to black 
cells of textura globulosa in the exterior, becoming hyaline 
to subhyaline towards the conidial hymenium. Conidi-
ophores usually reduced to conidiogenous cells. Conidiog-
enous cells arising from the inner wall layers of conidiomata, 
hyaline, enteroblastic, annellidic, lageniform to subcylindri-
cal, integrated, indeterminate, smooth-walled, proliferating 
percurrently 1–2 times. Conidia hyaline, ellipsoid to obo-
void, unicellular, smooth-walled, guttulate (adapted from 
Nag Raj and DiCosmo 1984).

Type species: Phialophorophoma litoralis Linder, Far-
lowia 1(3): 403 (1944) [1943–1944]

Notes: Barghoorn and Linder (1944) proposed Phialo-
phorophoma to accommodate the single species P. litoralis 
collected from wood pilings in USA. The conidiogenous 
cells of Phialophorophoma were described and illustrated 
as enteroblastic, phialidic, cylindrical to lageniform, inte-
grated, with terminal or lateral apertures immediately below 
transverse septa (Morgan-Jones 1977; Sutton 1980). Conidi-
ophores are hyaline, septate, branched at the base (Sutton 
1980). Nag Raj and DiCosmo (1984) re-examined the holo-
type of P. litoralis and found that its conidiogenous cells are 
annellidic, proliferating percurrently 1–2 times, and its con-
idiophores are usually absent. Aveskamp et al. 2010) showed 
Phialophorophoma is related to Cucurbitariaceae based on 
LSU and SSU sequence data, while Wijayawardene et al. 
(2017b) placed it in Pleosporales, genera incertae sedis. 
Fresh collections of type species are needed to place Phi-
alophorophoma in a natural group.
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Fig. 276  Phloeosporella 
ceanothi (redrawn from Sutton 
1980) a Conidia. b Conidiog-
enous cells and developing 
conidia. c Vertical section of 
conidioma

Distribution: Yugoslavia, UK, USA (Sutton 1980; Nag 
Raj and DiCosmo 1984).

Illustration was provided by Nag Raj and DiCosmo 
(1984).

Phloeosporella Höhn., Öst. bot. Z. 66: 106 (1916)
Faceoffungi number: FoF 07491, Fig. 276
Ascomycota, genera incertae sedis
Parasitic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown to black, acervular, solitary to gregarious, unilocular, 
glabrous. Ostiole absent. Conidiomatal wall composed of 
thick-walled, pale brown to hyaline cells of textura angula-
ris. Conidiophores reduced to conidiogenous cells. Conid-
iogenous cells hyaline, holoblastic, sympodial, lageniform 
to cylindrical, indeterminate, smooth-walled. Conidia hya-
line, cylindrical to subcylindrical, tapered gradually towards 
obtuse apex, truncated at the base, 1–5-septate, straight or 
slightly curved, smooth-walled, guttulate (adapted from Sut-
ton 1980).

Type species: Phloeosporella ceanothi Höhn., Öst. bot. 
Z. 66: 106 (1916)

Notes: Johnston et al. (2014) recommended using the 
generic name Blumeriella Arx over Phloeosporella because 
P. padi (Lib.) Arx was referred to as macroconidial morph 
of B. jaapii. In addition, B. jaapii is in common use for the 
widespread shot-hole disease on Prunus. However, there is 

no molecular data to prove Blumeriella and Phloeosporella 
are congeneric. Phloeosporella is a polyphyletic genus and a 
culture of its type species is not available (Quaedvlieg et al. 
2013). Therefore, we accept Phloeosporella as the legitimate 
name.

Phloeosporella resembles Asteromidium, Diplosporo-
nema, Stictosepta and Septocyta in having holoblastic, 
sympodial conidiogenous cells with 1–2, unthickened apical 
scars. Stictosepta and Septocyta have stromatic, pycnidial, 
convoluted conidiomata, which differ from the acervular 
conidiomata in Asteromidium Phloeosporella and Diplo-
sporonema (Sutton 1980). Phloeosporella was separated 
from Asteromidium and Diplosporonema by its cylindrical 
to subcylindrical, 1–5-septate conidia.

Fourteen taxa are accepted in Phloeosporella (Index 
Fungorum 2019) and most of them are associated with 
leaf lesions on Fabaceae, Lamiaceae, Rhamnaceae, and 
Rosaceae (Sutton 1980).

Distribution: India, USA (Sutton 1980)

Phlyctaeniella Petr., Ann Mycol. 20(5/6): 323 (1922)
Faceoffungi number: FoF 07492, Fig. 277
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat, such 

as Humulus lupulus (Cannabaceae), Eucalyptus obliqua, 
Eucalyptus sp. (Myrtaceae) (Sutton 1980; Tiwari et  al. 
2012). Sexual morph: undetermined. Asexual morph: 
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Fig. 277  Phlyctaeniella humuli (redrawn from Sutton 1980) a Con-
idiophores, conidiogenous cells and conidia. b Conidia

Conidiomata dark brown, pycnidial, solitary to gregarious 
or confluent, immersed to erumpent, globose, unilocular, 
glabrous. Ostiole indistinct, dehiscence by rupture of the api-
cal wall. Conidiomatal wall composed of thin-walled, hya-
line cells of textura angularis in the basal and lateral part, 
becoming pale brown, larger cells above. Conidiophores 
arising from the inner wall layer of basal stroma, hyaline, 
cylindrical to irregular, branched, septate, smooth-walled. 
Conidiogenous cells hyaline, ampulliform to cylindrical or 
irregular, integrated or discrete, determinate, smooth-walled, 
markedly tapered at the apices, with apical or lateral aper-
tures, collarette minute. Conidia hyaline, filiform to fusi-
form, with narrowed and rounded apex, and truncate base, 
straight or slightly curved, multiseptate, smooth-walled, gut-
tulate (adapted from Sutton 1980).

Type species: Phlyctaeniella polonica Petr., Ann Mycol. 
20(5/6): 323 (1922)

Notes: Phlyctaeniella is similar to Septoria in having 
pycnidial conidiomata and filiform to fusiform conidia, but 
it can be separated from the latter by its branched, septate 
conidiophores, whereas conidiophores are usually absent in 
Septoria (Tiwari et al. 2012; Quaedvlieg et al. 2013). Sutton 
(1980) re-described the genus based on P. humuli Petr.; the 
generic type has not been re-examined. Tiwari et al. (2012) 
introduced a new species from Eucalyptus sp. in India, and 
provided a key to five species of Phlyctaeniella. There is 
no molecular data available for Phlyctaeniella. Thus, fresh 
material and sequencing is needed to place Phlyctaeniella 
in a natural group.

Distribution: Austria, India, USA (Sutton 1980, Tiwari 
et al. 2012).

Phlyctema Desm., Annls Sci. Nat., Bot., sér. 38: 16 (1847)
Facesoffungi number: FoF 07493
Leotiomycetes, Leotiomycetidae, Medeolariales, 

Dermateaceae
Saprobic, parasitic or endophytic on plant host in terres-

trial habitat, such as Aconitium napellus (Ranunculaceae), 
Coronilla sp. (Fabaceae), Erigeron sp. (Asteroideae), Malus 
pumila, M. sylvestris (Rosaceae) (Sutton 1980; Chen et al. 
2016, this study). Sexual morph: Apothecia circular or 
irregular and merged, sessile, slightly convex, develop-
ing from acervuloid stromata. Asci 8-spored, cylindrical-
clavate, inoperculate, apical apparatus turning blue in iodine. 
Ascospores hyaline, elongated ellipsoid, rounded or some-
what pointed at both ends, straight or slightly curved, asep-
tate when young, septate at maturity. Paraphyses hyaline, 
numerous, filiform, branched, septate, slightly swollen at 
apical cell (Verkley 1999). Asexual morph: Conidiomata 
yellowish brown to brown, pycnidial, solitary or gregarious, 
immersed to semi-immersed, globose to subglobose, uni-
locular, thick-walled, glabrous. Ostiole absent, dehiscence 
by rupture of the overlying tissues. Conidiomata wall com-
posed of thick-walled, dark brown cells of textura angularis 
in outer layers, becoming thin-walled, hyaline cells in inner 
layers. Conidiophores arising from the inner wall layers of 
conidiomata, hyaline, cylindrical to subcylindrical, broaden 
at the base, branched irregularly. Macroconidiogenous cells 
hyaline, enteroblastic, phialidic, ampuliform to subcylin-
drical, usually intergrated, determinate, with a wide chan-
nel and minute collaratte and periclinal wall thickening. 
Macroconidia hyaline, subcylindrical to fusiform, usually 
curved, aseptate, guttulate, smooth-walled. Microconidiog-
enous cells hyaline, enteroblastic, phialidic, subcylindrical to 
ampuliform, smooth-walled. Microconidia hyaline, filiform 
with rounded ends, unicellular, straight or curved.

Type species: Phlyctema vagabunda Desm., Annls Sci. 
Nat., Bot., sér. 3 8: 16 (1847)

Notes: The filiform, curved microconidia of Phlyctema 
can be confused with Diaporthe and Libertella. However, 
Diaporthe was seprated from Phlyctema by its fusiform to 
oval or ellipsoid macroconidia. Libertella lacks macroco-
nidia, but differs from Phlyctema by its holoblastic, sym-
podial, integrated conidiogenous cells with 2 to several, 
slightly protuberant conidiogenous loci (Sutton 1980; this 
study).

More than 80 species have been recognized in Phlyctema 
although most have not been re-examined (Index Fun-
gorum2019). The sexual morph of P. vagabunda was 
assigned to Neofabraea alba (E.J. Guthrie) Verkley, mak-
ing Phlyctema a synonym of Neofabraea (Verkley 1999; 
Johnston et al. 2014). Chen et al. (2016) treated Phlyctema 
and Neofabraea as separate genera based on morphological 
characters and multi-gene phylogenetic analyses. We utilized 
multi-gene analyses to delineate genera in Dermateaceae 
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and also showed Phlyctema to be distinct from Neofabraea. 
A new collection from dead stems of Coronilla sp. clus-
ters with Phlyctema sensu stricto with high bootstrap value 
(Fig. 129), and it is introduced as a new species in Phlyctema 
(see notes under P. coronillae).

Distribution: Australia, Canada, Chile, Czechia, Eire, 
France, Germany, New Zealand, South Africa, Tasmania, 
UK, USA (Sutton 1980; Chen et al. 2016).

Phlyctema coronillae W.J Li, Camporesi & K.D. Hyde, sp. 
nov.

Index Fungorum number: IF557160, Facesoffungi num-
ber: FoF 07494, Fig. 278

Etymology: Named after the host genus Coronilla, from 
which it was collected.

Saprobic on dead stems of Hippocrepis emerus 
(Fabaceae). Sexual morph: undetermined. Asexual 
morph: Conidiomata 230–260 µm diam., 80–110 µm high, 
brown to dark brown, pycnidial, solitary or gregarious, sub-
globose, thick-walled, unilocular, glabrous. Ostiole absent, 
dehiscence by longitudinal fissure. Conidiomatal wall 
10–20 µm wide, composed of pale brown to hyaline, thick-
walled cells of textura prismatica. Conidiophores formed 
from the inner wall layers of conidiomata, hyaline, cylin-
drical, repeatedly branched at the base and above, usually 
fasciculate, septate in association with branches, tapered 
towards the apices, smooth-walled. Conidiogenous cells 
5–16 × 2–3 µm, hyaline, holoblastic, subcylindrical, discrete 
or integrated, indeterminate, thick-walled, smooth. Conidia 
12–29 × 2–3 µm ( ̄x = 24 × 2 µm, n = 30), hyaline, falcate to 
fusiform, obtuse at each end, aseptate, smooth, thin-walled, 
occasionally guttulate.

Material examined: Italy, Province of Forlì-Cesena, Santa 
Sofia, Corniolo, on dead aerial branches of Coronilla emerus 
(Fabaceae), 18 May 2015, Erio Camporesi, IT2495 (MFLU 
15-1243, holotype).

Notes: Phlyctema coronillae shares similar form of conid-
iomata, conidiogenous cells and conidia with P. vagabunda, 
but it can be differentiated by conidial dimensions. P. cor-
onillae has shorter and narrower conidia than P. vagabunda 
(20–34 × 2.6–4 µm). Phylogenetic analyses also support 
them as separate species (Fig. 129).

Phyllosticta Pers., Traité champ. (Paris): 55, 147 (1818)
Dothideomycetes, Incertae sedis, Botryosphaeriales, 

Phyllostictaceae
Saprobic, parasitic or endophytic on wide range of hosts 

from trees to ornamentals or crops (Crous et al. 2006a; 
Wikee et al. 2013; Hern et al. 2019, this study). Sexual 
morph: see Wikee et al. (2013). Asexual morph: Conidi-
omata dark brown to black, pycnidial, solitary or gregari-
ous, subepidermal, immersed to semi-immersed, globose or 
subglobose, unilocular or multilocular, glabrous, ostiolate. 

Ostiole single, circular, centrical. Conidiomatal wall com-
posed of thick-walled, dark brown to hyaline cells of textura 
globulosa to textura prismatica Conidiophores usually 
reduced to conidiogenous cells. Conidiogenous cells hya-
line, enteroblastic, annellidic, lageniform to subcylindrical, 
indeterminate, smooth-walled, percurrently proliferating. 
Conidia hyaline, subglobose, ovoid or obovoid, ellipsoidal 
or pomiform, subcylindrical, unicellular, smooth-walled, 
guttulate, surrounded by a mucoid envelope and bearing 
single, unbranched, attenuated, mucoid apical appendage. 
Spermatogenous cells hyaline, enteroblastic, phialidic, 
subcylindrical to ampulliform or lageniform, determinate, 
smooth-walled. Spermatia hyaline, cylindrical or dumbbell-
shaped with rounded or blunt ends, aseptate (description of 
spermatogenous cells and spermatia adapted from Nag Raj 
(1993) and Wikee et al. (2013).

Type species: Phyllosticta convallariae Pers., Traité 
champ. (Paris): 148 (1818)

 = Phyllosticta cruenta (Fr.) J. Kickx f., Mém. Acad. R. 
Sci. Lett. Arts. Brux. 23: 22 (1849)

Notes: Phyllosticta is a morphologically unique and eco-
logically important genus. The genus is characterized by 
unilocular, ostiolate ascomata with ellipsoid, or ellipsoid-
fusoid to limoniform ascospores surrounded by a muci-
laginous sheath, and ellipsoid-fusoid to ovoid, occasionally 
subcylindrical, aseptate conidia encased in a mucoid sheath 
and often with an apical appendage, as well as cylindrical or 
dumbbell-shaped spermatia (Nag Raj 1993; Liu et al. 2012; 
Wikee et al. 2013; Hern et al. 2019). Many Phyllosticta spe-
cies are associated with leaf spots and various fruit diseases 
(Wicht et al. 2012; Pu et al. 2008; Wong et al. 2012; Wu 
et al. 2014), of which P. citricarpa, the cause of citrus black 
spot is regarded as a quarantine pest in Europe and the USA 
(Baayen et al. 2002; Glienke et al. 2011; Wikee et al. 2013; 
Guarnaccia et al. 2017).

More than 3000 epithets are listed in Index Fungorum 
(2019), but many of them have been transferred to another 
genus (Van der Aa and Vanev 2002; Crous et al. 2006a; Liu 
et al. 2012; Wikee et al. 2013). Wikee et al. (2013) revised 
Phyllosticta and transferred it to the resurrected family Phyl-
lostictaceae from Botryosphaeriaceae. About 71 taxa have 
been studied by molecular means (Hern et al. 2019). We 
re-examined the herbarium specimens of P. plumbaginicola 
and P. sphaeropsoidea and provide detailed descriptions. We 
also introduce a new record of P. pervincae from Italy based 
on morphological characters. A new collection from Thai-
land, responsible for Musa sp. freckle disease is described. 
However, it lacks suitable gene sequences (e.g., ITS, act, 
gapdh, tef1), and thus we keep it as Phyllosticta sp., until 
molecular data is available.

Distribution: worldwide (Nag Raj 1993; Wikee et al. 
2013; Liu et al. 2012; Hern et al. 2019).
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Fig. 278  Phlyctema coronillae (MFLU 15-1243, holotype) a Her-
barium specimen. b, c Appearance of brown to dark brown coniodio-
mata on the host. d Vertical section of conidioma. e Section of perid-

ium. f–h Conidiophores, conidiogenous cells and developing conidia. 
i–m Conidia. Scale bars d = 100 µm, e = 50 µm, f–m = 5 µm

Phyllosticta pervincae Bissett & Darbysh., Fungi 
Canadenses, Ottawa: no. 282 (1984)

Facesoffungi number: FoF 07507, Fig. 279
Saprobic or parasitic on the host plant. Sexual morph: 

undetermined. Asexual morph: Conidiomata 100–150 
diam., 100–120 µm high, dark brown to black, pycnid-
ial, solitary to gregarious, immersed to semi-immersed, 

subglobose, unilocular, glabrous, ostiolate. Ostiole circular, 
centrical. Conidiomatal wall 15–40 µm wide, composed of 
thick-walled, dark brown cells of textura angularis in the 
outer layers, becoming thin-walled, hyaline cells towards 
conidial hymenium. Conidiophores reduced to conidiog-
enous cells. Conidiogenous cells 4–6.5 × 2–4  µm, hya-
line, enteroblastic, annellidic, flask-shaped or cylindrical, 
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smooth-walled, percurrently proliferating, formed from the 
inner wall layers of conidiomata. Conidia 10–13 × 6–10 µm 
( ̄x = 11.5 × 7  µm; n = 30), hyaline, elliptical to ovoid, 
rounded at each end, aseptate, smooth-walled, with a mucoid 
sheath up to 2–4 µm thick, and an mucoid, apical appendage 
(7–15 µm long). Spermatia not observed.

Material examined: Italy, Province of Forlì-Cesena, Mod-
igliana, Montebello, on dead aerial branches of Cornus san-
guinea (Cornaceae), 23 September 2012, Erio Camporesi, 
IT748 (MFLU 19-2879).

Notes: Phyllosticta pervincae was originally reported 
from branches of Vinca difformis (Apocynaceae) in Portugal. 
This species is also associated with brown, diffuse leaf spots 
on Vinca minor in the USA (Nag raj 1993). Our collection 
shares similar form of conidiomata, conidiogenous cells and 
conidia with P. pervincae. In addition, it has similar conidial 
dimensions with P. pervincae [(6.5–)9–15 × (4.5–)6–7.5(–9), 
x̄ = 12 × 6.7 µm] and is, therefore, considered conspecific 
with P. pervincae.

Phyllosticta plumbaginicola V.G. Rao, Publicações Inst. 
Micol. Recife 383: 6 (1963)

Facesoffungi number: FoF 07508, Fig. 280
Parasitic on the leaves of Plumbago zeylanica (Plumbag-

inaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 50–100 diam., 55–100 µm high, dark brown 
to black, pycnidial, solitary to gregarious, subepidermal, 
deeply immersed, globose, unilocular, glabrous, thick-
walled, ostiolate. Ostiole single, circular, centrical. Con-
idiomatal wall 10–25 µm wide, composed of thick-walled, 
brown cells of textura globulosa on the exterior, gradually 
merging with hyaline cells of textura prismatica in inner 
layers. Conidiophores reduced to conidiogenous cells. Con-
idiogenous cells 6–12 × 2.5–5 µm, hyaline, enteroblastic, 
lageniform to subcylindrical, straight or slightly curved, 
thin- and smooth-walled, percurrently proliferating 1–2 
times (Fig. 280h–j), formed from the innermost wall layer 
of conidiomata. Conidia 7.5–11 × 5–7 µm ( ̄x = 9 × 6 µm; 
n = 30), hyaline, oval to ellipsoid, pomiform or subcylindri-
cal to subglobose, with a truncate base bearing minute mar-
ginal frills, aseptate, smooth-walled, guttulate, enclosed in a 
mucoid envelope 1–4 µm wide, bearing appendage at apex; 
appendage 9.5–16 µm long. single, unbranched, attenuated, 
mucoid. Spermatia not observed.

Material examined: India, Bangalore, Nat. Tuberculo-
sis Inst., on leaving leaves of Plumbago zeylanica (Plum-
baginaceae), 24 November 1968, K.M. Ponnappa (DAOM 
215565, part of original collection of Phyllostictina 
plumbaginis).

Notes: Phyllosticta plumbaginicola has been reported in 
India, and is responsible for oval to irregular, straw-coloured 
leaf spots with tan coloured margins (Nag Raj 1993).

Phyllosticta sphaeropsoidea Ellis & Everh., Bull. Torrey 
bot. Club 10(9): [97] (1883)

Facesoffungi number: FoF 07509, Fig. 281
Parasitic on leaves of Aesculus hippocastanum (Sapin-

daceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 80–100 diam., 90–130 µm high, pale brown to 
brown, pycnidial, amphigenous, predominantly epiphyllous, 
solitary to gregarious or confluent, subepidermal, initially 
immersed, ultimately becoming erumpent, globose, unilocu-
lar, glabrous, thick-walled, ostiolate. Ostiole single, circular, 
centrical. Conidiomatal wall 6–30 µm wide, composed of 
thin-walled, hyaline cells of textura prismatica in the basal 
and lateral part, becoming thick-walled, dark brown to 
black cells of textura angularis in the ostiolar region. Con-
idiophores reduced to conidiogenous cells. Conidiogenous 
cells 6–17 × 4–7 µm, hyaline, enteroblastic, short cylindrical 
to subcylindrical, smooth-walled, with periclinal thicken-
ings at upper part (Fig. 281j). Conidia 8.6–16.6 × 9–14 µm 
( ̄x = 13 × 10 µm; n = 30), hyaline, ellipsoidal to obovoid 
or globose, bulging in the upper half, rounded and occa-
sionally invaginated at apex, truncate at base and bearing 
minute marginal frills, enclosed in a distinct mucoid enve-
lope 0.7–2 µm wide, with a single, unbranched, attenuated, 
mucoid, apical appendage (5.5–8 µm long). Spermatogenous 
cells hyaline, ampulliform to lageniform or subcylindrical, 
with periclinal thickenings, smooth-walled. Spermatia hya-
line, bacillar with a narrowed apical part and a swollen, trun-
cate basal part bearing minute marginal frills, unicellular, 
smooth-walled (description of spermatogenous cells and 
spermatia adapted from Nag Raj 1993).

Material examined: Canada, Ontario, Waterloo, Univer-
sity of Waterloo campus, on leaves of Aesculus hippocasta-
num (Sapindaceae), 27 July 1988, T.R. Nag Raj (DAOM 
215312).

Notes: Phyllosticta sphaeropsoidea has been recoded 
from Austria, Canada, and USA. This species is associated 
with leaf blotch disease on A. glabra and A. hippocastanum. 
The infection is often severe enough to cause premature 
defoliation (Nag Raj 1993).

Phyllosticta sp.
Fig. 282
Parasitic on living leaves of Musa sp., forming conspic-

uous, small, rounded, black conidiomata. Sexual morph: 
undetermined, Asexual morph: Conidiomata 70–140 µm 
diam., 80–120 µm high, brown to black, pycnidial, amphig-
enous, usually gregarious, immersed to semi-immersed, glo-
bose to depressed globose, unilocular, glabrous, ostiolate. 
Ostiole circular, excentrical. Conidiomatal wall 10–20 µm 
wide, composed of thick-walled, dark brown cells of textura 
angularis in the outer layer, become hyaline cells in the inner 
layer. Ostiole centrally located, circular, papillate. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous cells 
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Fig. 279  Phyllosticta pervincae (MFLU 19-2879) a Herbarium 
specimen. b, c Appearance of dark brown to black conidiomata on 
the host. d Vertical section of conidioma. e Ostiole. f, g Sections of 

peridium. h–j, m Conidiogenous cells and developing conidia. k–l, 
n–p Conidia. Scale bars b–c = 250 µm, d = 50 µm, e–g = 20 µm, h–j, 
m = 5 µm, k–l, n–p = 10 µm
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Fig. 280  Phyllosticta plumbaginicola (DAOM 215565) a, b Her-
barium package and specimen. c–e Appearance of black conidiomata 
on the host. f Vertical section of conidioma. g Section of peridium. 

h–n Conidiogenous cells and developing conidia (arrows show annel-
lides). o–s Conidia. Scale bars c = 1000 µm, d = 500 µm, e = 100 µm, 
f = 50 µm, g = 20 µm, h–s = 5 µm

3–5 × 3–7 µm, hyaline, enteroblastic, annellidic, lageniform 
or subcylindrical, indeterminate, smooth-walled, proliferat-
ing once or twice. Conidia 7–12 × 5–6.5 µm ( ̄x = 10 × 6 µm; 

n = 30), hyaline, ellipsoid, subcylindrical to subglobose with 
a truncate base, aseptate, thick- and smooth-walled, enclosed 
in a 1.5–2 µm wide mucoid envelope, with a 10–17 µm long, 
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Fig. 281  Phyllosticta sphaeropsoidea (DAOM 215312) a, b Her-
barium package and specimen. c–d Appearance of pale brown to 
brown conidiomata on the host. e–f Vertical sections of conidiomata. 

g–h Sections of peridium. i Ostiole. j–m Conidiogenous cells and 
developing conidia. n–s Conidia. Scale bars c = 200 µm, d = 100 µm, 
e–f = 100 µm, g–h = 10 µm, i = 20 µm, j–s = 5 µm

unbranched, whip-like, apical appendage arising from the 
apex. Spermatia not observed.

Material examined: Thailand, Chiang Rai, on living 
leaves of Musa sp., 7 April 2015, Wen-Jing Li, WJL0032 
(MFLU 19-2897), (KUN, HKAS 93581).

Notes: The germinating conidia stop growing on PDA. 
Therefore, the sequence of our collection was obtained 
directly from conidiomata. Our collection shares a simi-
lar habit with P. musarum which is associated with banana 
freckle disease (Wong et al. 2012). This collection also 
share similar morphology of conidiomata and conidia 
with P. musarum, but it was distinguished from the latter 
[conidia: (12–)13–16(–20)×(7–)9–10(–11)] by its smaller 
conidia (Wong et al. 2012). The sequences similar between 

our collection and P. musarum is 98% in LSU (886/904). 
However, as it lacks suitable genes (e.g., ITS, act, gapdh, 
tef1), we keep it as Phyllosticta sp.

Pilidium Kunze, in Kunze & Schmidt, Mykologische Hefte 
(Leipzig) 2: 92 (1823)
 = Discohainesia Nannf., Nova Acta R. Soc. Scient. upsal., 
Ser. 4 8(no. 2): 88 (1932)
 = Hainesia Ellis & Sacc., in Saccardo, Syll. fung. (Abellini) 
3: 698 (1884)
 = Sclerotiopsis Speg., Anal. Soc. cient. argent. 13(1): 14 
(1882)

Facesoffungi number: FoF 07495, Fig. 283
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Fig. 282  Phyllosticta sp. (MFUL 19-2897) a Herbarium specimen. b, 
c Appearance of black conidiomata on the host. d, e Vertical sections 
of conidiomata. f Vertical section of peridium. g–i Conidiogenous 

cells and developing conidia. j Germinating conidium. k–o Conidia. 
Scale bars: b = 500 µm, c = 200 µm, d–e = 100 µm, f, j = 20 µm, g–i, 
k–o = 10 µm

Leotiomycetes, Leotiomycetidae, Chaetomellales, 
Chaetomellaceae

Parasitic on the host plant or isolated from soil. Sexual 
morph: see Rossman et al. (2004). Asexual morph: Con-
idiomata pycnidial or sporodochial; pycnidia pale brown 
when young, dark brown to black at maturity, solitary to 
gregarious, subepidermal to epidermal, immersed to super-
ficial, globose, subglobose, obpyriform or oblong, sessile, 
unilocular, glabrous. Ostiole indistinct, opening by a stellate 
slit or irregular rupture. Pycnidial wall composed of thick-
walled, pale brown to dark brown cell of textura angularis 
in the exterior, gradually merging with hyaline cells in the 

conidial hymenium. Conidiophores formed from the inner 
wall layer of conidiomata, hyaline, cylindrical, branched 
and septate at the base, smooth-walled. Conidiogenous 
cells hyaline, enteroblastic, phialidic, lageniform to cylin-
drical, usually integrated, determinate, smooth-walled, with 
a minute apical channel and collarette. Conidia hyaline, fusi-
form to falcate or cymbiform, with obtuse base and acute 
apex, unicellular, smooth-walled, eguttulate. Sporodochia 
pale luteous, solitary, superficial, globose to cupulate, dis-
coid, with irregularly wavy margin, slimy, stalk pale brown 
near base, becoming dark brown at apex. Conidiophores, 



663Fungal Diversity (2020) 100:279–801 

1 3

Fig. 283  Pilidium acerinum (redrawn from Sutton 1980) a Conidia. 
b Vertical section of conidioma. c Conidiophores, conidiogenous 
cells and developing conidia

conidiogenous cells and conidia similar to those in pycnidia 
(adapted from Sutton 1980; Rossman et al. 2004).

Type species: Pilidium acerinum (Alb. & Schwein.) 
Kunze, in Kunze & Schmidt, Mykologische Hefte (Leip-
zig) 2: 92 (1823)

Notes: Pilidium is similar to Chaetomella in having two 
types of conidiomata (pycnidium or sporodochium), acro-
pleurogenous conidiogenous cells, and hyaline, usually fusi-
form to falcate, unicellular conidia. However, Chaetomella 
was separated from Pilidium by its setose conidiomata and 
molecular data.

The nomenclatural and taxonomic history of Pilidium was 
provided by Shear and Dodge (1921). Sutton (1980) revised 
Pilidium and accepted two species, P. acerinum and P. con-
cavum (Desm.) Höhn. Pilidium acerinum has been reported 
primarily on leaves of deciduous trees, e.g., Eucalyptus 
grandis (Crous 1991; Farr et al. 2004). This species was 
studied by Palm (1991) who determined that light-colored, 
fleshy, discoid, stalked sporodochia of Hainesia lythri is a 
synanamorph of the black, enclosed pycnidia of P. conca-
vum (Rossman et al. 2004). The synonymy of Pilidium was 
provided by Sutton (1980), Rossman et al. (2004), Johnston 
et al. (2014) and Wijayawardene et al. (2017b) as Discohai-
nesia, Hainesia and Sclerotiopsis.

Rossman et al. (2004) designated an epitype for P. aceri-
num and placed Pilidium in Chaetomellaceae (Leotiomy-
cetes) based on molecular data. They also assigned the 

sexual morph of Pilidium to Discohainesia. Subsequently, 
several new species were included in the genus, P. pseudo-
concavum Crous (2013), P. lythri (Desm.) Rossman (2014), 
P. eucalyptorum Crous & M.J. Wingf. (2015), P. septatum A. 
Giraldo & Crous (2017). Six taxa are accepted in the genus. 
Pilidium species are commonly plant pathogens causing leaf 
spots, root lesions and tan-brown rot of fruits or isolated 
from soil (Sutton and Gibson 1977; Rossman et al. 2004; 
Karimi et al. 2016).

Distribution: Austria, Brazil, Canada, China, Eire, France, 
Germany, Iran, Italy, Japan, Lithuania, Mozambique, New 
Zealand, Netherlands, Philippines, Portugal, Spain, South 
Africa, UK, USA, Thailand (Sutton 1980; Rossman et al. 
2004; Crous et al. 2013, 2015a, b, c, d, e, 2017; Karimi et al. 
2016; Marin-Felix et al. 2017).

Placonema (Sacc. & D. Sacc.) Petr., Ann Mycol. 19(1/2): 
60 (1921)

Facesoffungi number: FoF 07496, Fig. 284
Ascomycota, genera incertae sedis
Saprobic on the host plants, such as Arthrostylidium 

longiflorum, A. racemiflorum, Bambusa sp., Merostachys 
speciosa (Poaceae) (Nag Raj 1993). Sexual morph: unde-
termined. Asexual morph: Conidiomata brown to black, 
stromatic, pycnidial, solitary to gregarious, immersed, 
elongate to oval in outline, globose to subglobose in section 
view, unilocular or multilocular, glabrous. Ostiole indis-
tinct, dehiscence by irregular rupture of overlapping tissue. 
Conidiomatal wall composed of thick-walled, dark brown 
to pale brown then hyaline cells of textura prismatica to 
textura angularis. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells hyaline, enteroblastic, annellidic, 
cylindrical to lageniform or irregular, integrated or discrete, 
indeterminate, smooth-walled, proliferating percurrently, 
arising from the inner wall layer of conidiomata. Macroco-
nidia hyaline, sometimes pale brown to hyaline, fusiform, 
ovoid, ellipsoid or naviculate, unicellular, smooth-walled, 
bearing one filiform, unbranched, apical appendages and 
an eccentric basal appendage. Microconidia when present, 
hyaline, acerose, unicellular, smooth-walled (adapted from 
Morgan-Jones et al. 1972d; Nag Raj 1993).

Type species: Placonema bambusacearum (Sacc., Syd. 
& P. Syd.) Petr., Ann Mycol. 19(1/2): 60 (1921)

Notes: The hyaline, sometimes pale brown to hyaline, 
fusiform, ovoid, ellipsoid or naviculate, unicellular conidia 
bearing one filiform, unbranched, apical appendage and 
an eccentric basal appendage invites a comparison with 
Annellolacinia. However, Annellolacinia possesses acer-
vular conidiomata with brown to dark brown, subulate, 
often nodulose, unbranched setae, which differs from the 
stromatic, pycnidial, glabrous conidiomata in Placonema 
(Nag Raj 1993). Moreover, Placonema has hyaline, acerose, 
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Fig. 284  Placonema bam-
busacearum (redrawn from 
Morgan-Jones et al. 1972d) a 
Conidia. b Conidiogenous cells 
and developing conidia. c Verti-
cal section of conidioma

unicellular microconidia, which are usually absent in 
Annellolacinia.

Placonema was elevated to generic rank from Pla-
cosphaeria (De Not.) Sacc. by Petrak (1921) to accommo-
date P. bambusacearum. The second species P. napelli was 
described on Aconitum napellus (Ranunculaceae) from Ger-
many. Sutton (1977b) revised Placonema and transferred P. 
napelli to a newly introduced genus Neoplaconema because 
of its distinct conidia and conidiogenous cells morphology. 
Neoplaconema napelli was separated from Placonema by 
its phialidic conidiogenous cells with distinct collarettes, 
and fusiform, subcylindrical to ellipsoidal conidia with an, 
unbranched or branched appendage. Sutton (1977b) also 
reduced Shanoria Subram. & K. Ramakr. and Stigmateopsis 
Bat. to synonyms of Placonema. Nag Raj (1993) re-visited 
Placonema and provided detailed description and illustration 
for three species, P. austroamericanum Nag Raj, P. bam-
busacearum and P. bambusae (Bat.) Nag Raj. The sexual 
morph of Placonema has been assigned to Phyllachora (Farr 
1968), but this connection is based on host association, and 
has not been confirmed by culture studies or other evidence. 

Therefore, fresh material of these taxa are needed to resolve 
the placement of Placonema species and its sexual morph.

Distribution: Brazil, El Salvador, Panama, Paraguay, Ven-
ezuela (Nag Raj 1993).

Placothyrium Bubák, Ber. dt. bot. Ges. 34: 302 (1916)
Facesoffungi number: FoF 07497, Fig. 285
Ascomycota, genera incertae sedis
Saprobic on dead stems of Athyrium filix-femina (Ath-

yriaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata dark brown, stromatic, pycnidial, solitary 
to gregarious or confluent, epidermal to subepidermal, 
immersed, globose to subglobose in section view, unilocu-
lar or occasionally multilocular, glabrous. Ostiole indistinct, 
dehiscence by irregular rupture of the apical wall. Conidio-
matal wall composed of thick-walled, dark brown to hyaline 
cells of textura angularis. Conidiophores arising from the 
inner wall layer of conidiomata, hyaline, cylindrical to irreg-
ular, branched at the base and above, septate, smooth-walled, 
invested in mucus. Conidiogenous cells hyaline, holoblastic, 
cylindrical to lageniform or irregular, integrated, determi-
nate, smooth-walled, terminal or lateral immediately below 
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Fig. 285  Placothyrium athy-
rinum (redrawn from Sutton 
1980) a Vertical section of 
conidioma. b Conidiophores, 
conidiogenous cells and devel-
oping conidia. c Conidia

transverse septa. Conidia hyaline, filiform, tapered towards 
each end, 0–2-septate, smooth-walled (Sutton 1980).

Type species: Placothyrium athyrinum Bubák, Ber. dt. 
bot. Ges. 35(3): 302 (1917)

Notes: Placothyrium shows a similar conidial morphol-
ogy with the asexual morph of Sphaerulina (such as S. oxya-
canthae, S. rhabdoclinis), Pleurothyrium and Septoria as it 
has hyaline, filiform, septate conidia (Sutton 1980, Quae-
dvlieg et al. 2013). Placothyrium and Pleurothyrium have 
conidiophores, which are absent in the asexual morph of 
Sphaerulina and Septoria. Pleurothyrium differs from Pla-
cothyrium by its conidiophores without a gelatinous sheath 
covering and up to 8-septate, much longer conidia (Sutton 
1980). Placothyrium is monotypic and no molecular data is 
available for this genus. Fresh collections are needed to place 
it in a natural group.

Distribution: Germany (Sutton 1980).

Plectronidiopsis Nag Raj, Can. J. Bot. 57(13): 1397 (1979)
Facesoffungi number: FoF 07499, Fig. 286
Ascomycota, genera incertae sedis

Saprobic on culms of Hierochloe utriculata (Poaceae) 
(Nag Raj 1979a). Sexual morph: undetermined. Asexual 
morph: Conidiomata black, acervular, solitary to gregari-
ous, semi-immersed, linear or oval in outline, patelliform 
to scutelliform in section view, unilocular, setose. Ostiole 
absent. Conidiomatal setae pale brown to brown at the 
base, paler to hyaline towards apex, cylindrical, straight or 
curved, aseptate, marginal. Conidiomatal wall composed of 
thick-walled, pale brown cells of textura angularis in the 
basal layer, becoming darker at the originating of conidi-
omatal setae. Conidiophores arising from inner wall layer 
of basal stroma, hyaline, cylindrical to dolliform, septate, 
unbranched, smooth-walled. Conidiogenous cells hyaline, 
enteroblastic, annellidic, lageniform to subcylindrical, usu-
ally integrated, indeterminate, smooth-walled. Conidia 
hyaline, cylindrical, with attenuated apex and truncate 
base, 1-septate,smooth-walled, bearing apical, basal and 
lateral flexuous appendages, arising as tubular extensions 
of the conidium body. Apical appendage single; basal 
appendages 2–3, inserted slightly above the truncate base; 
lateral appendages 1–3, inserted mostly on the apical cell, 
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Fig. 286  Plectronidiopsis 
chilensis (redrawn from Nag 
Raj 1979a) a Conidia. b Verti-
cal section of a conidioma. c 
Enlarged view of a conidiomatal 
seta. d Conidiophores and 
developing conidia

occasionally with another on the basal cell just below the 
median septum (adapted from Nag Raj 1979a, 1993).

Type species: Plectronidiopsis chilensis (Speg.) Nag Raj, 
Can. J. Bot. 57(13): 1397 (1979)

Notes: Nag Raj (1979a) proposed Plectronidiopsis to 
accommodate a segregated species from Dilophospora, as 
P. chilensis. Dilophospora differs from Plectronidiopsis 
by its globose, glabrous conidiomata and 3-septate conidia 
with circumpolar and branched dichotomously or irregu-
larly appendages. Plectronidiopsis can be confused with 
Dwayalomella in having acervular, setose conidiomata and 
hyaline, cylindrical, 1-septate conidia with appendages. 
However, the conidia of Plectronidiopsis are separated from 
those of Dwayalomella in the number and disposition of 
the filiform appendages. The annellidic conidiogenous cells 
in Plectronidiopsis also separate it from the phialidic ones 
in Dwayalomella. The genus is monotypic and no molecu-
lar data is available. It is necessary to collect fresh sample 

of Plectronidiopsis chilensis to place Plectronidiopsis in a 
natural group and delineate its boundaries.

Distribution: Chile (Nag Raj 1979a).

Pleurophoma Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1 123: 117 (1914)

Facesoffungi number: FoF 07498, Fig. 287
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Lentitheciaceae
Saprobic on the host plant in terrestrial habitat, such as 

Acacia glaucoptera (Fabaceae), Pinus nigra (Pinaceae), 
Salix fragilis (Salicaceae) (Sutton 1980; Crous et al. 2016a; 
Tibpromma et al. 2017). Sexual morph: see Crous et al. 
(2015d) and Tibpromma et al. (2017). Asexual morph: 
Conidiomata black, pycnidial, solitary, superficial, globose 
to subglobose, unilocular, glabrous, ostiolate. Ostiole sin-
gle, circular, centrally located. Conidiomatal wall composed 
of thick-walled, brown to pale brown then hyaline cells of 
textura angularis. Conidiophores arising from the inner 
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Fig. 287  Pleurophoma pleu-
rospora (redrawn from Sutton 
1980) a Conidia. b Vertical 
section of coniodiomata. c Con-
idiophores, conidiogenous cells 
and developing conidia

wall layer of the conidiomata, hyaline, long, filiform, sep-
tate, branched. Conidiogenous cells hyaline, enteroblastic, 
phialidic, cylindrical to lageniform, integrated or discrete, 
determinate, smooth-walled, with apical apertures or lateral 
apertures which arise immediately below transverse septa, 
collarette and channel minute. Conidia hyaline, cylindrical 
to ellipsoid, unicellular, smooth-walled.

Type species: Pleurophoma pleurospora (Sacc.) Höhn., 
Sber. Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 123: 117 
(1914)

Notes: Sutton (1980) provided a detailed description and 
illustration for Pleurophoma, and accepted eight species in 
the genus. Pleurophoma has been disputed with Phoma taxa 
because of overlapping morphology of conidiophores and 
conidia (Sutton 1980; Boerema et al. 2004; de Gruyter et al. 
2010). De Gruyter et al. (2013) fixed the generic concept by 
designating a lectotype for P. pleurospora and placed this 
genus in Lentitheciaceae. Subsequently, Crous et al. (2015d, 
2016a) and Tibpromma et al. (2017) included three addi-
tional taxa, P. ossicola Crous, Krawczynski & H.-G. Wag-
ner, P. acaciae Crous, and P. italica Tibpromma, Camporesi 
& K.D. Hyde.

Pleurophoma can be confused with the microconidial or 
spermogonial states of Keissleriella as they share similar 
morphology of conidiomata, conidiophores, conidiogenous 
cells and conidia (this study). Phylogenetically, Keissleriella 
species clustered with Pleurophoma species, but without 
support (Fig. 194). We suspect that Keissleriella and Pleu-
rophoma may be related, but this hypothesis needs adequate 
collection and culture of fresh specimens to clarify.

Distribution: Australia, Germany, Italy (Crous et  al. 
2015d, 2016a; this study).

Pleurophomopsis Petr., Ann Mycol. 22(1/2): 156 (1924)
Facesoffungi number: FoF 07510
Ascomycota, genera incertae sedis
Saprobic on the host plant. Sexual morph: undeter-

mined. Asexual morph: Conidiomata dark brown, pyc-
nidial, scattered, superficial, globose in section view, uni-
locular, glabrous. Ostiole single, circular, centrally located. 
Conidiomatal wall composed of thick-walled, dark brown 
to hyaline cells of textura angularis. Conidiophores formed 
from the inner wall layer of conidiomata, hyaline, cylindri-
cal, branched, septate, smooth-walled. Conidiogenous cells 
hyaline, enteroblastic, phialidic, cylindrical, integrated or 
discrete, determinate, smooth-walled. Conidia hyaline, 
spherical, unicellular, smooth-walled, often with a single 
guttule (adapted from Sutton 1980).

Type species: Pleurophomopsis salicicola Petr., Ann 
Mycol. 22(1/2): 156 (1924)

Notes: Sutton (1980) revised Pleurophomopsis based on 
P. salicina Petr. He noted that if P. salicina is not congeneric 
with the type P. salicicola, then this generic account needs 
to be modified. Seven taxa, P. eucalypti Petr., P. lignicola 
Petr., P. nypae K.D. Hyde & B. Sutton, P. salicicola Petr., P. 
salicina Petr., P. strictae S. Ahmad, and P. valentina Urries 
were included in Pleurophomopsis, but most of them have 
not been examined (Sutton 1980; Hyde and Sutton 1992). 
The sexual morph of Pleurophomopsis was reported in 
Lophiostoma Ces. & De Not. (Leuchtmann 1985; Zhang 
et al. 2009), but this connection has never been successfully 
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demonstrated. Wijayawardene et al. (2017b) placed Pleu-
rophomopsis in Ascomycota, incertae sedis, since there is 
a lack of molecular data. Fresh collections of generic type 
and other taxa are needed to redefine the generic concept.

We examined a species, which shares a similar form of 
conidiomata and conidia with P. salicina, but distinguish-
able by conidial dimensions. Our collection has slightly 
larger conidia than P. salicina (2–3 µm long) (Sutton 1980). 
Because of lack of molecular data, this species is regarded 
as Pleurophomopsis sp., until an appropriate neo- and epi-
typification is fixed.

Distribution: China, Czechoslovakia, Italy, Pakistan, 
Spain (Sutton 1980; Hyde and Sutton 1992, this study).

Pleurophomopsis sp.
Fig. 288
Saprobic on dead aerial spines of Rosa canina. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
200–250 µm diam., 100–150 µm high, dark brown to black, 
pycnidial, scattered to gregarious, initially immersed, later 
becoming erumpent and exposed, globose, unilocular, gla-
brous. Ostiole absent, dehiscing by an irregular rupture of 
the apical wall. Conidiomatal wall 30–50 µm wide, com-
posed of thick-walled, brown to dark brown cells of textura 
angularis. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells 10–15 × 2–4 µm, hyaline, enteroblas-
tic, phialidic, lageniform to cylindrical, occasionally inte-
grated, determinate, with marked periclinal thickenings at 
apex, smooth-walled. Conidia 4–6 × 2–3 µm ( ̄x = 5 × 2.5 µm; 
n = 20), hyaline, ellipsoidal to rounded, aseptate, thick- and 
smooth-walled.

Material examined: Italy, Province of Forlì-Cesena, 
Pieve di Rivoschio, on dead aerial spines of Rosa canina 
(Rosaceae), 28 January 2015, Erio Camporesi, IT2360 
(MFLU 19-2872).

Pleurothyrium Bubák, Ber. dt. bot. Ges. 34: 322 (1916)
Facesoffungi number: FoF 07506, Fig. 289
Ascomycota, genera incertae sedis
Saprobic on dead stems of Athyrium filix-femina. Sex-

ual morph: undetermined. Asexual morph: Conidiomata 
dark brown, stromatic, pycnidial, solitary, subepidermal, 
immersed, applanate, multilocular, glabrous. Ostiole indis-
tinct, dehiscence by irregular rupture of the apical wall. Con-
idiomatal wall composed of thick-walled, dark brown cells of 
textura angularis concentrated in the epidermis in the upper 
part, becoming hyaline in the lower part, gradually merging 
pale brown, irregular pseudo-parenchyma between locules. 
Conidiophores arising from the inner basal wall layer of the 
locules, hyaline, cylindrical or irregular, branched, septate, 
smooth-walled. Conidiogenous cells hyaline, holoblastic, 
cylindrical, integrated, determinate, smooth-walled, termi-
nal or lateral immediately below transverse septa. Conidia 

hyaline, filiform, attenuated towards each end, truncate at 
the base, up to 8-septate, smooth-walled (adapted from Sut-
ton 1980).

Type species: Pleurothyrium longissimum (Lib.) Bubák, 
Ber. dt. bot. Ges. 34: 322 (1916)

Notes: Pleurothyrium resembles Megaloseptoria and Stic-
tosepta in having hyaline, multiseptate conidia. However, 
Megaloseptoria differs in that the conidiomata are super-
ficial, aggregated in a black stroma, and conidia are large, 
30–40-septate (Quaedvlieg et al. 2013). In Stictosepta the 
conidiogenous cells are holoblastic, sympodial or synchro-
nous, with two small, unthickened, apical conidiogenous 
loci, whereas in Pleurothyrium the conidiogenous cells are 
holoblastic, cylindrical, terminal or lateral immediately 
below transverse septa (Sutton 1980). Pleurothyrium is 
monotypic and no molecular data is available. Fresh collec-
tions are needed to place it in a natural group.

Distribution: Austria (Sutton 1980).

Polyphialoseptoria Quaedvl., R.W. Barreto, Verkley & 
Crous, Stud. Mycol. 75: 355 (2013)

Facesoffungi number: FoF 07511
Dothideomycetes, Dothideomycetidae, Capnodiales, 

Mycosphaerellaceae
Parasitic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
brown, pycnidial, solitary to gregarious, immersed to 
erumpent, globose, unilocular, glabrous, ostiolate. Ostiole 
circular, centrally located. Conidiomatal wall composed of 
thick-walled, brown to pale brown cells of textura angu-
laris. Conidiophores arising from the inner wall layer of 
conidiomata, hyaline, cylindrical, branched, septate, smooth-
walled. Conidiogenous cells hyaline, phialidic or sympodial, 
subcylindrical to ampulliform, determinate or indeterminate, 
discrete or integrated. Conidia hyaline, scolecosporousor 
cylindrical to subcylindrical, with subobtuse apex, irregu-
larly curved, multi-septate, smooth-walled, granular to gut-
tulate (adapted from Quaedvlieg et al. 2013).

Notes: Polyphialoseptoria was introduced to accom-
modate two septoria-like taxa, P. tabebuiae-serratifoliae 
Quaedvlieg, Alfenas & Crous collected on Tabebuia ser-
ratifolia (Bignoniaceae) and P. terminaliae collected on Ter-
minalia catappa (Combretaceae) (Quaedvlieg et al. 2013). 
The third species, P. natalensis Crous, was described from 
an unidentified plant in South Africa (Crous et al. 2018b). 
These species are associated with leaf spots. We examined 
a herbarium specimen, which shows a similar form of con-
idiomata and conidia with Polyphialoseptoria species, but 
unlike the previously described species it has phialidic con-
idiogenous cells.

Based on a megablast search of NCBIs GenBank nucle-
otide database, the closest hits using the ITS sequence 
had highest similarity to Polyphialoseptoria natalensi 
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Fig. 288  Pleurophomopsis sp. (MFLU 19-2872) a Herbarium speci-
men. b c Appearance of black coniodiomata on the host. d Verti-
cal section of conidiomata. e–j Conidiophores, conidiogenous cells 

and developing conidia. k–n Conidia. Scale bars a  = 1000  µm, 
b = 200 µm, c–d = 100 µm, e–j = 5 µm, k–n = 2 µm

(GenBank NR_161137; Identities = 463/478(97%), 4 gaps 
(0 %)), P. terminaliae (GenBank NR_156559; Identi-
ties = 451/463(97%), 3 gaps (0 %)), Septoria sp. (GenBank 
DQ897651; Identities = 457/473(97%), 3 gaps (0 %)), and 
P. tabebuiae-serratifoliae (GenBank NR_156558; Identi-
ties = 437/452(97%), 2 gaps (0 %)). However, as our strain 

lacks LSU sequence and other gene regions (e.g., rpb2, tef1 
and tub2), we cannot confirm its placement. Thus this spe-
cies was kept as Polyphialoseptoria sp.

Distribution: Brazil, South Africa, Thailand (Quaedvlieg 
et al. 2013; Crous et al. 2018b; this study).
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Fig. 289  Pleurothyrium longissimum (redrawn from Sutton 1980) a 
Vertical section of conidioma. b Conidia. c Conidiophores, conidiog-
enous cells and developing conidia

Polyphialoseptoria sp.
Fig. 290
Habit on leaves of unidentified plant host. Sexual morph: 

undetermined. Asexual morph: Conidiomata 160–200 µm 
diam., 150–250 µm high, dark brown to black, pycnidial, 
usually solitary, immersed to erumpent, globose to subglo-
bose, unilocular, glabrous, thin-walled, ostiolate. Ostiole 
circular, centrally located. Conidiomatal wall 10–25 µm 
wide, composed of thin-walled, brown to pale brown cells 
of textura angularis. Conidiophores arising from the inner 
wall layer of conidiomata, hyaline, short cylindrical, septate, 
smooth-walled. Conidiogenous cells 6–14 × 1–3 µm, hyaline, 
enteroblastic, phialidic, cylindrical to ampulliform, determi-
nate, discrete, smooth-walled. Conidia 14.5–30 × 1.6–3 µm 
( ̄x = 21 × 2  µm; n = 30), hyaline, subcylindrical, with 
obtuse apex, and subtruncate base, curved, 1–3-septate, 
smooth-walled.

Material examined: Thailand, Chiang Mai, on leaves of 
unidentified plant host, 4 February 2012, N. Tangthirasunun, 
NTCL038-2F (MFLU 13-0246).

Polystigma DC., in de Candolle & Lamarck, Fl. franç., Edn 
3 (Paris) 6: 164 (1815)

 = Polystigmina Sacc., Syll. fung. (Abellini) 3: 622 (1884)
Facesoffungi number: FoF03519, Fig. 291
Sordariomycetes, Sordariomycetidae, Xylariales, 

Polystigmataceae
Parasitic on the host plant. Sexual morph: see Cannon 

(1996). Asexual morph: Conidiomata yellow-orange, pseu-
dostromatic, pycnidial, scattered to gregarious, immersed, 
globose in section view, unilocular to multilocular or con-
voluted, glabrous. Ostiole single to each locule, circular, 
depressed, centrally located. Conidiomatal wall composed 
of thin-walled, hyaline cells of textura angularis. Conidi-
ophores formed from the inner wall layer of the conidiomata, 
hyaline, cylindrical to subcylindrical, straight or slightly 
curved, branched, septate, smooth-walled. Conidiogenous 
cells hyaline, holoblastic, sympodial to synchronous, cylin-
drical or irregular, integrated or discrete, indeterminate, 
smooth-walled, with several irregular nodulose conidiog-
enous loci towards apices. Conidia hyaline, filiform, hamate, 
tapered towards the apices, unicellular, smooth-walled, gut-
tulate (adapted from Sutton 1980).

Type species: Polystigma rubrum (Pers.) DC., in de Can-
dolle & Lamarck, Fl. franç., Edn 3 (Paris) 5/6: 164 (1815)

 = Polystigmina rubra (Pers.) Sacc., Syll. fung. (Abellini) 
3: 622 (1884)

Notes: Polystigmina rubra is the type species of Poly-
stigmina. Species of Polystigmina has been linked to sexual 
morph in Polystigma (Sutton 1980; Cannon 1996; Maha-
rachchikumbura et al. 2015; Réblová et al. 2016; Dayarathne 
et al. 2017). The correlation between these two genera has 
been confirmed by inoculation tests, field observations and 
DNA sequence (Suzuki et al. 2008; Habibi and Banihashemi 
2016). Polystigmina is reduced to a synonym of Polystigma, 
as the later has priority and is of economic importance 
(Réblová et al. 2016; Wijayawardene et al. 2017b). The 
asexual morph of Polystigma has hyaline, hamate conidia, 
which can be confused with asexual morph of Tryblidiopsis 
pinastri (=  Tryblidiopycnis pinastri). However, the latter is 
distinguished by its black conidiomata and sympodial con-
idiogenous cells that are percurrent, rather than proliferate 
sympodially.

The genus Polystigma is polyphyletic, with species clus-
tering in Phyllachorales, Trichosphaeriales and Xylariales 
(Habibi et al. 2015; Mardones et al. 2017). Dayarathne et al. 
(2017) designated a reference specimen for P. rubrum, and 
placed Polystigma in Polystigmataceae (Xylariales) with 
descriptions, illustrations and molecular data. Polystigma 
species are serious leaf pathogens, causing almond red 
leaf blotch on almonds, Prunus cerasifera, and P. ssiori 
(Rosaceae) (Suzuki et al. 2008; Habibi and Banihashemi 
2016; Dayarathne et al. 2017).

Distribution: Worldwide (Farr and Rossman 2016)

Pragmopora A. Massal., Framm. Lichenogr.: 12 (1855)
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Fig. 290  Polyphialoseptoria sp. (MFLU 13-0246) a Herbarium 
specimen. b–c Appearance of dark brown to black conidiomata on 
the host. d–e Vertical sections of conidiomata. f Vertical section of 

peridium. g Ostiole. h–j Conidiophores, conidiogenous cells and 
developing conidia. k–p Conidia. Scale bars: b = 500 µm, c = 200 µm, 
d–e = 100 µm, f = 20 µm, g = 50 µm, h–p = 5 µm

 = Pragmopycnis B. Sutton & A. Funk, Can. J. Bot. 53(6): 
522 (1975)

Facesoffungi number: FoF 07512, Fig. 292
Leot iomycetes ,  Leot iomycet idae ,  Leot ia les , 

Tympanidaceae
Saprobic on the host plant. Sexual morph: see Massa-

longo (1855). Asexual morph: Conidiomata black, stro-
matic, pycnidial, solitary, superficial, short stipitate, sub-
globose, unilocular, glabrous. Ostiole absent, dehiscence by 
irregular splits of the apical wall. Conidiomatal wall com-
posed of thick-walled, dark brown to black cells of textura 

angularis. Conidiophores arising from inner layers of basal 
stroma, hyaline, irregular, branched, septate, smooth-walled. 
Conidiogenous cells hyaline, enteroblastic, polyphialidic, 
cylindrical to lageniform, integrated, indeterminate, smooth-
walled. Conidia hyaline, fusiform to allantoid, unicellular, 
smooth-walled, guttulate (adapted from Sutton 1980).

Type species: Pragmopora amphibola A. Massal., 
Framm. Lichenogr.: 13 (1855)

Notes: Pragmopycnis isa monotypic genus and its single 
species, P. pithya was linked to the sexual morph Pragmo-
pora pithya (Fr.) Groves (Sutton and Funk 1975). Johnston 
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Fig. 291  Polystigma rubrum (asexual morph: redrawn from Sutton 
1980) a Conidiophores, conidiogenous cells and developing conidia. 
b Conidia

et al. (2014) synonymized Pragmopycnis under Pragmo-
pora, and recommended to use Pragmopora for the holo-
morph, because it has priority and is most frequently cited.

The stipitate conidiomata in the asexual morph of Prag-
mopora led to a comparison with Tympanis (=  Sirodo-
this). Pragmopora has solitary pycnidia, ramifying conidi-
ophores, and polyphialidic conidiogenous cells with at least 
15 conidia, whereas Tympanis has aggregated stromata, 
multiseptate, sparingly branched conidiophores and mono-
phialidic conidiogenous cells (Sutton and Funk 1975; Sut-
ton 1980). Moreover, the conidia of Pragmopora tend to be 
allantoid, which is similar to Cytospora, rather than cylin-
drical as in Tympanis. Molecular sequences of the asexual 
morph of Pragmopora are not available. It is necessary to 
obtain fresh material to confirm the connection between 
Pragmopora and Pragmopycnis.

Distribution: northern hemisphere (Wijayawardene et al. 
2017)

Pragmopora pithya (Fr.) J.W. Groves, Can. J. Bot. 45: 176 
(1967)
 = Pragmopycnis pithya B. Sutton & A. Funk, Can. J. Bot. 
53(6): 522 (1975)

Habit on twigs of Pseudotsuga menziesii (Pinaceae) (Sut-
ton and Funk 1975). Sexual morph: see Sutton and Funk 
(1975). Asexual morph: Conidiomata 200–500 µm diam., 
brown, stromatic, pycnidial, solitary, sparse, superficial, 
short stipitate, subglobose, unilocular, glabrous. Ostiole 
absent, dehiscence by irregular splits of the apical wall. 
Conidiomatal wall composed of thick-walled, dark brown 
to black cells of textura angularis in the exterior, becoming 

thinner, paler towards conidial hymenium. Conidiophores 
arising mainly from inner layers of basal stroma, hyaline, 
irregular, branched irregularly and ramifying throughout 
the locule, septate, smooth-walled. Conidiogenous cells 
hyaline, enteroblastic, polyphialidic, cylindrical to lageni-
form, integrated, indeterminate, smooth-walled, terminal or 
intercalary, with minute apertures and collarettes. Conidia 
3–4 × 1  µm, hyaline, fusiform to allantoid, unicellular, 
smooth-walled, guttulate (adapted from Sutton and Funk 
1975).

Proboscispora Punith., Nova Hedwigia 39(1–2): 63 (1984)
(non Proboscispora S.W. Wong & K.D. Hyde, 1999)
Facesoffungi number: FoF 07531, Fig. 293
Ascomycota, genera incertae sedis
Saprobic on Manihot esculenta (Euphorbiaceae). Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown to black, pycnidial, scattered to gregarious, deeply 
immersed with only the papillate neck visible in surface 
view, ovoid to subglobose in section view, unilocular, gla-
brous, ostiolate. Ostiole single, circular or oval, centrally 
located. Conidiomatal wall composed of thick-walled, dark 
brown cells of textura intricata in the exterior, thin-walled, 
hyaline cells of textura angularis in the conidial hymenium, 
becoming thick-walled, dark brown to black in the ostiolar 
region. Conidiophores arising from the inner wall layer of 
conidiomata, hyaline, moniliform, short, sparsely septate and 
branched, smooth-walled, invested in mucus.Conidiogenous 
cells hyaline, holoblastic smooth-walled, of two kinds; mac-
roconidiogenous cells doliiform to short-cylindric or mon-
iliform, integrated or discrete, determinate, lining the base 
and most of the side walls; microconidiogenous cells ampul-
liform to short-cylindric, lining the ostiolar channel. Mac-
roconidia hyaline, cylindrical to ellipsoidal, with truncate 
base, 0–1-septate, smooth-walled, guttulate, enclosed in a 
thin-walled, tubular sheath, which extends at the apex into a 
conical or attenuated, unbranched appendage. Microconidia 
hyaline, globose to subglobose, unicellular, smooth-walled 
(adapted from Nag Raj 1993).

Type species: Proboscispora manihotis Punith., Nova 
Hedwigia 39(1–2): 64 (1984)

Notes: Proboscispora was introduced for a coelomycet-
ous fungus, P. manihotis on Manihot esculenta (Euphorbi-
aceae) in Papua New Guinea (Punithalingam 1984). Wong 
and Hyde (1999) introduced Proboscispora to accommodate 
an ascomycetous fungus, P. aquatica S.W. Wong & K.D. 
Hyde collected on wood submerged in streams in Australia 
and the Philippines. Because Proboscispora Punith. (1984) 
has priority, Proboscispora S.W. Wong & K.D. Hyde (1999) 
is therefore illegitimate. Proboscispora aquatica was later 
transferred to a newly named genus Pseudoproboscispora 
Punith. (Punithalingam 1999; Campbell et al. 2003).
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Fig. 292  Pragmopora pithya 
(asexual morph, redrawn from 
Sutton 1980) a Conidia. b 
Vertical section of conidioma. c 
Conidiophores, conidiogenous 
cells and developing conidia

Proboscispora remains monotypic. There are morpho-
logical similarities between Idiocercus and Proboscispora 
with respect to their pycnidial, subglobose conidiomata with 
darker wall cells towards ostiolar region, and hyaline macro-
conidia with apical appendage, as well as hyaline, globose to 
subglobose, unicellular microconidia (Nag Raj 1993). The 
differences are in conidia septation, conidiophores and con-
idiogenous cells. The cylindrical to ellipsoidal, 0–1-septate 
conidia, moniliform conidiophores and holoblastic conidiog-
enous cells in Proboscispora are in contrast to the clavate to 
ellipsoid, unicellular conidia, and enteroblastic, annellidic 
conidiogenous cells in Idiocercus. The conidiophores of Idi-
ocercus are also reduced to conidiogenous cells. These two 
genera have not been studied with molecular data. Future 
collections are needed to place them in a natural group and 
to link to their sexual morph.

Distribution: Papua New Guinea (Punithalingam 1984).

Pseudobasidiospora Dyko & B. Sutton, Nova Hedwigia 
29(1–2): 168 (1978) [1977]

Facesoffungi number: FoF 07532
Ascomycota, genera incertae sedis
Foliicolous. Sexual morph: undetermined. Asexual 

morph: Conidiomata pycnidial, amphigenous, solitary to 
gregarious, subepidermal, deeply immersed, with only the 

rostrate neck emerging well above the leaf surface, flask-
shaped or rounded, globose to subglobose, unilocular, 
glabrous, thick-walled, ostiolate. Ostiole single, centrally 
located, with a conical to subcylindrical neck. Conidiomatal 
wall composed of textura globulosa to textura angularis, 
with large, thick-walled and dark brown to hyaline cells. 
Conidiophores reduced to conidiogenous cells. Conidiog-
enous cells hyaline, holoblastic, ampulliform to lageniform 
with long narrow neck, discrete, smooth-walled. Conidia 
hyaline, naviculate, unicellular, smooth-walled, guttulate, 
bearing a polar, funnel-shape or irregular mucoid appendage.

Type species: Pseudobasidiospora caroliniana Dyko & 
B. Sutton, Nova Hedwigia 29(1–2): 169 (1978) [1977]

Notes: The monotypic genus Pseudobasidiospora is char-
acterized by pycnidioid, mostly immersed conidiomata with 
only the rostrate neck emerging above the substrate. The 
conidiogenous cells usually have a doliiform base. Conidia 
are naviculate, bearing a mucoid appendage at each end, and 
formed eccentrically on the tip of filiform conidiogenous 
cells (Dyko 1979; Campbell 1979; Nag Raj 1993). No sexual 
morph has been link to this genus and no molecular data is 
available.

Distribution: Canada, USA (Nag Raj 1993).
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Fig. 293  Proboscispora manihotis (redrawn from Nag Raj 1993) a Vertical section of conidioma. b Tissue details of the conidiomatal wall. c 
Microconidiogenous cells and microconidia. d Macroconidia. e Macroconidiogenous cells and developing conidia

Pseudobasidiospora caroliniana Dyko & B. Sutton, Nova 
Hedwigia 29(1–2): 169 (1978) [1977]

Facesoffungi number: FoF 07533, Fig. 294
Saprobic on leaf litter of Acer sp. (Aceraceae). Sexual 

morph: undetermined. Asexual morph: Conidiomata 
110–160 diam., 100–170 µm high, pycnidial, amphigenous, 
solitary to gregarious, subepidermal, deeply immersed, with 
only the rostrate neck emerging well above the leaf surface, 
flask-shaped or rounded (Fig. 294e, f), globose to subglo-
bose, unilocular, glabrous, thick-walled, ostiolate. Ostiole 
30–70 × 40–50 µm, single, centrally located, with a conical 
to subcylindrical neck. Conidiomatal wall 15–50 µm wide, 
composed of an outer textura globulosa to textura angula-
ris, with large, thick-walled and dark brown to pale brown 
cells, and inner textura angularis, with smaller and compact, 

thick-walled, hyaline cells. Conidiophores reduced to con-
idiogenous cells. Conidiogenous cells hyaline, holoblastic, 
consisting of two parts, base 3–7 × 1–4 µm, ampulliform to 
lageniform or rounded, bulging, upper half 10–20 × 1–2 µm, 
cylindrical to subcylindrical, narrowed, smooth-walled, aris-
ing from the innermost wall layer of conidiomata. Conidia 
10–15 × 3–5 µm ( ̄x = 12 × 4 µm; n = 50), hyaline, naviculate 
with slightly apiculate ends, aseptate, smooth-walled, gut-
tulate, bearing mucoid appendage(s) at each end, or occa-
sionally at one end only; appendages initially funnel-shape, 
later arising by eversion and subsequent irregular splitting of 
a mucoid sheath enveloping the developing conidia.

Material examined: Canada, Ontario, Waterloo, Laurel 
Creek Conservation area, on Acer sp. leaf litter from bottom 
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Fig. 294  Pseudobasidiospora caroliniana (DAOM 215283) a–c 
Herbarium package and specimen. d, i, j Conidiomatal wall. e, f Ros-
trate neck emerging well above the leaf surface. g, h Vertical sections 

of conidiomata. k–n Conidiogenous cells and developing conidia. 
o–u Conidia. Scale bars d, i, j = 20 µm, e–f = 200 µm, g–h = 50 µm, 
k–n = 10 µm, o–u = 5 µm

of dried up pond, September 1979, J. Michaelides (DAOM 
215283).

Pseudocoleophoma Kaz. Tanaka & K. Hiray., in Tanaka 
et al., Stud. Mycol. 82: 89 (2015)

Facesoffungi number: FoF 07534
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Dictyosporiaceae
Saprobic on the host plant or on submerged stems in fresh-

water or isolated from soil (De Gruyter et al. 2013; Tanaka 
et al. 2015; Hyde et al. 2016). Sexual morph: see Tanaka 
et al. (2015). Asexual morph: Conidiomata dark brown to 
black, pycnidial, solitary to gregarious or confluent, immersed 
to erumpent, globose to subglobose or ovoid, unilocular, gla-
brous, ostiolate. Ostiole single, cylindrical to sybcylindrical 

or obconic, centrally located. Conidiomatal wall composed 
of thick-walled, dark brown to brown then hyaline cells of 
textura angularis to textura prismatica. Conidiophores 
reduced to conidiogenous cells. Conidiogenous cells hyaline, 
enteroblastic, phialidic, doliiform, lageniform to subcylindri-
cal, determinate, smooth-walled, formed in the inner cavity of 
conidiomata. Conidia hyaline, cylindrical to subcylindrical or 
fusiform, unicellular, smooth-walled (Fig. 295).

Type species: Pseudocoleophoma calamagrostidis Kaz. 
Tanaka & K. Hiray., in Tanaka et al., Stud. Mycol. 82: 89 
(2015)

Notes: Pseudocoleophoma was proposed by Tanaka et al. 
(2015) to accommodate P. calamagrostidis Kaz. Tanaka & 
K. Hiray. on dead leaves of Calamagrostis matsumurae and 
P. polygonicola Kaz. Tanaka & K. Hiray. on dead stems 
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of a polygonaceous plant. The genus is characterized by 
immersed to erumpent, globose to depressed globose asco-
mata, fissitunicate, 8-spored, pedicellate asci and fusiform, 
1-septate ascospores with a conspicuous sheath, pycnidial, 
subglobose conidiomata with a long, distinct ostiole, phial-
idic, doliiform to lageniform conidiogenous cells, and hya-
line, cylindrical conidia (Tanaka et al. 2015). Hyde et al. 
(2016) added an additional species P. typhicola Kamol-
han, Banmai et al. on submerged stems of Typha latifolia 
(Typhaceae) in freshwater from the UK. In this study, strain 
(MFLUCC 16-1444) collected from Ruscus sp. in Italy is 
introduced as a new species P. rusci on the basis of both 
morphology and phylogeny (see notes below). In addition, 
Paraconiothyrium flavescens, introduced by de Gruyter 
et al. (2013) based on Phoma flavescens Gruyter, Noordel. 
& Boerema clustered with Pseudocoleophoma species with 
high bootstrap support (99Ml/98Mp/1BB). Thus, a new 
combination Pseudocoleophoma flavescens is introduced 
to accommodate this species. Five species are accepted in 
Pseudocoleophoma.

Distribution: Italy, Japan, Netherlands, UK (de Gruyter 
et al. 2013; Tanaka et al. 2015; Hyde et al. 2016; this study).

Pseudocoleophoma flavescens (Gruyter, Noordel. & Boer-
ema) W.J. Li & K.D. Hyde, comb. nov.
≡ Phoma flavescens Gruyter, Noordel. & Boerema, Persoo-
nia 15(3): 375 (1993)
 = Paraconiothyrium flavescens (Gruyter, Noordel. & Boer-
ema) Verkley & Gruyter, in Gruyter et al., Stud. Mycol. 75: 
25 (2012) [2013]

Index Fungorum number: IF557175, Facesoffungi num-
ber: FoF 07536

Habit: isolated of a soil sample. Sexual morph: unde-
termined. Asexual morph: Conidiomata 20–140 µm diam., 
pycnidioid, solitary or confluent, globose, with a rather 
indistinct, non-papillate ostiole, glabrous or covered by 
hyphae. Conidia 4–7 × 2–3.5 µm hyaline, ellipsoidal with 2 
very large polar guttules, unicellular, thick-walled, smooth-
walled (Boerema et al. 2004).

Pseudocoleophoma rusci W.J. Li, Camporesi & K.D. Hyde, 
sp. nov.

Index Fungorum number: IF557161, Facesoffungi num-
ber: FoF 07537, Fig. 296

Etymology: Referring to the host from which it was iso-
lated, Ruscus.

Saprobic on dead leaves of Ruscus aculeatus (Aspara-
gaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 130–200 µm diam., 250–330 µm high, brown, 
pycnidial, solitary to gregarious, deeply immersed, with 
only the rostrate neck emerging well above the leaf surface, 
globose, subglobose or ovoid, unilocular, glabrous, thick-
walled, ostiolate. Ostiole 110–180 × 60–80 µm, flask-shaped, 

sybcylindrical, obconic, centrally located. Conidiomatal 
wall 10–70 µm wide, composed of relatively thick-walled, 
brown to dark brown cells of textura angularis in the outer 
layers, merging with hyaline cells in the inner layers at upper 
part, comprising thick-walled, hyaline cells of textura pris-
matica at basal and lateral part. Conidiophores reduced to 
conidiogenous cells. Conidiogenous cells 4–9 × 3–7 µm, hya-
line, enteroblastic, phialidic, doliiform, ampulliform to sub-
cylindrical, determinate, smooth-walled, and formed from 
the inner wall layer of conidiomata. Conidia 8–14 × 3–6 µm 
( ̄x = 10 × 4 µm; n = 30), hyaline, cylindrical to subcylindri-
cal or fusiform, with a rounded apex and a slightly narrow 
truncate base, straight or slightly curved, unicellular, thick- 
and smooth -walled.

Culture characters: Colonies on PDA, reaching 5 mm 
diam. after 14 d at 25–30 °C, pale brown to brown, flattened, 
dense, with undulate margin, reverse dark brown, with white 
margins.

Material examined: Italy, Province of Forlì-Cesena, 
Forlì, Farazzano, on dead aerial cladodes of Ruscus acu-
leatus (Asparagaceae), 11 January 2016, Erio Campo-
resi, IT2781 (MFLU 16-0292, holotype), living culture 
MFLUCC 16-1444 = KUMCC 16-0076, (KUN, HKAS 
97472, isotype).

Notes: In the phylogenetic tree reconstruction based 
on ITS and LSU sequence data, P. rusci clustered with P. 
calamagrostidis, P. polygonicola, P. typhicola and P. flave-
scens with high bootstrap support (99ML/98MP/1BB). In 
addition, P. rusci formed a separate branch below P. calama-
grostidis and P. polygonicola (Fig. 295). Morphologically, 
P. rusci shares similar characters with the generic type spe-
cies in having pycnidial, globose conidiomata with long, 
cylindrical ostioles, phialidic conidiogenous cells and hya-
line cylindrical conidia, but it is distinguished from the type 
species and other Pseudocoleophoma taxa by its conidia 
dimensions. Pseudocoleophoma rusci has slightly longer 
and wider conidia than P. calamagrostidis (av. 8.6 × 2.2 
μm), shorter and wider conidia than P. polygonicola (av. 
14.4 × 3.4 μm), and wider conidia than P. typhicola (av. 
10 × 3 μm). Thus, P. rusci is introduced as a new species.

Pseudolachnea Ranoj., Ann Mycol. 8(3): 393 (1910)
Facesoffungi number: FoF 07538
Sordariomycetes, Sordariomycetidae, Chaetosphaeriales, 

Chaetosphaeriaceae
Saprobic on angiosperms and monocots (Nag Raj 1993). 

Sexual morph: undetermined. Asexual morph: Conidio-
mata dark brown to black, superficial or subcuticular, scat-
tered or gregarious, at first closed, later opening wide to 
become shallow-cupulate with incurved margins, flattened, 
unilocular, setose. Conidiomatal wall consisting of basal 
stroma and excipulium; basal stroma composed of thick-
walled, brown cells of textura angularis in the outer layers, 
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Fig. 295  Phylogenetic tree generated from a maximum parsi-
mony analysis based on a concatenated alignment of LSU and ITS 
sequences data representing Pseudocoleophoma and other genera in 
Dictyosporiaceae. Twenty-one strains are included in the analyses, 
which comprise 1348 characters including gaps (LSU: 1-804, ITS: 
808-1348). Single gene analyses were carried out and compared 
with each species, topology of the tree, and clade stability. Perico-
nia igniaria CBS 379.86 and P. igniaria CBS 845.96 are used as the 
outgroup taxa. The tree topology of the maximum likelihood analysis 
is similar to either the maximum parsimony or the Bayesian analy-
sis. The best scoring RAxML tree with a final optimization likeli-
hood value of − 6403.070805 is presented. The matrix had 428 dis-
tinct alignment patterns, with 7.96% of undetermined characters or 
gaps. Estimated base frequencies were: A = 0.239455, C = 0.235655, 
G = 0.280944, T = 0.243945; substitution rates AC = 1.619880, 

AG = 2.365441, AT = 2.177466, CG = 0.447534, CT = 6.044894, 
GT = 1.000000; gamma distribution shape parameter α = 0.171874. 
The maximum parsimonious dataset consisted of constant 968, 291 
parsimony-informative and 89 parsimony-uninformative characters. 
The parsimony analysis of the data matrix resulted in the maximum 
of two equally most parsimonious trees with a length of 982 steps 
(CI = 0.601, RI = 0.675, RC = 0.406, HI = 0.399) in the first tree. Max-
imum parsimony (MPBS) and maximum likelihood (MLBS) boot-
strap support values higher than 50%, and Bayesian posterior prob-
abilities ≥ 0.95 (PP) are shown above or below the nodes. Hyphen 
(“-”) indicates a value lower than 50% for MP BS and MLBS and a 
posterior probability lower than 0.95 for BYY. The scale bar indicates 
0.03 changes. Ex-type strains are in bold. New isolates are shown in 
and highlighted with colour

becoming hyaline cells of textura porrecta towards conidial 
hymenium; excipulum well developed, composed of thick-
walled, dark brown to hyaline cells of textura porrecta, giv-
ing rise to numerous setae. Conidiomatal setae restricted to 
the margin of the conidiomata, dark brown, subulate with 
blunt or acute apices, incurved or divergent, unbranched, 
smooth-walled. Conidiophores arising from the uppermost 
cells of the basal stroma and the inner cells of the excipu-
lum, hyaline, cylindrical, branched at the base, septate, 

smooth-walled. Conidiogenous cells hyaline, enteroblastic, 
phialidic, usually integrated, smooth-walled. Conidia hya-
line, fusiform to naviculate, usually curved, 1-euseptate, 
thick- and smooth-walled, guttulate, bearing an unbranched, 
short, cellular, filiform appendage at each end.

Type species: Pseudolachnea hispidula (Schrad.) B. Sut-
ton, Mycol. Pap. 141: 167 (1977)

Notes: The similarities and differences between Pseu-
dolachnea and Pseudolachnella were discussed under 
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Fig. 296  Pseudocoleophoma rusci (MFLU 16-0292, holotype) a 
Herbarium package and specimens. b, c Appearance of brown to dark 
brown conidiomata on the host. d–f Vertical sections of conidiomata. 
g–i Section of peridium. j–m Conidiogenous cells and developing 

conidia. n Germinating conidium. o Conidia. p, q Culture on PDA 
. Scale bars b = 500 µm, c = 200 µm, d–f = 100 µm, g, i, n = 20 µm, 
h = 50 µm, j–m, o = 5 µm

notes of Pseudolachnella. Wijayawardene et al. (2017b) 
estimated five species in Pseudolachnea, of which only P. 
fraxini Crous and P. hispidula were studied by molecular 
data (Crous et al. 2012b; Hashimoto et al. 2015b). A fresh 

collection on Clematis vitalba in Italy shows similar mor-
phology and phylogeny, as well as conidial dimensions with 
P. hispidula, and thus it is conspecific with P. hispidula. 
Pseudolachnea hispidula has been reported from Abies sp. 
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(Pinaceae), Morus bombycis (Moraceae), Phytolacca sp. 
(Phytolaccaceae), Robinia pseudoacacia (Fabaceae), Salix 
sp. (Salicaceae), and Sorghum halepense (Poaceae). Our 
collection is therefore regarded as a new host record.

Distribution: Canada, Czechoslovakia, Italy, Japan, USA, 
Sweden (Nag Raj 1993; Crous et al. 2012b; Hashimoto et al. 
2015b, this study).

Pseudolachnea hispidula (Schrad.) B. Sutton, Mycol. Pap. 
141: 167 (1977)
 = Pseudolachnea bubakii Ranoj., Ann Mycol. 8(3): 393 
(1910)

Facesoffungi number: FoF 07539, Fig. 297
Saprobic on aerial branches of Clematis vitalba. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
130–150 µm high, 100–140 µm diam., dark brown to black, 
superficial or subcuticular, scattered or gregarious, initially 
closed, ultimately opening wide and appearing shallow-
cupulate, unilocular, setose. Ostiole absent, dehiscence by 
rupture of the apical wall. Conidiomatal wall composed of 
thick-walled, brown cells of textura angularis at the periph-
ery, becoming hyaline cells of textura porrecta towards 
conidial hymenium, and extending to textura porrecta in the 
excipulum. Conidiomatal setae up to 70 µm long, restricted 
to the outer wall, at first incurved over the conidiogenous 
fertile region, later becoming divergent, dark brown at the 
base, becoming paler towards apex, subulate with blunt or 
acute apices, smooth-walled. Conidiophores arising from 
the uppermost cells of the basal stroma and inner wall layer 
of the excipulum, hyaline, cylindrical, branched at the base, 
smooth-walled. Conidiogenous cells 10–25 × 1–2 µm, hya-
line, enteroblastic, phialidic, cylindrical, usually integrated, 
smooth-walled, with periclinal wall-thickening at the col-
larette zone. Conidia 12–15 × 1.5–2.3 µm ( ̄x = 13.5 × 2 µm; 
n = 20), hyaline, fusiform to naviculate, obtuse at both ends, 
1-septate, thick and smooth-walled, guttulate, bearing an 
unbranched, short, cellular, filiform apical appendage and 
an excentric basal appendage.

Culture characters: Colonies on PDA, reaching 10 mm 
diam. after 7 days at 25 °C, circular, white, flattened, felt-
like, sparse, aerial, surface, with entire edge; reverse cin-
namon in the middle area, white in edge.

Material examined: Italy, Province of Forlì-Cesena, Civi-
tella di Romagna, Voltre, on dead aerial branches of Clema-
tis vitalba (Ranunculaceae), 2 December 2013, Erio Camp-
oresi, IT1553 (MFLU 19-2863), living culture MFLUCC 
15-0583.

Pseudolachnella Teng, Sinensia, Shanghai 7: 775 (1936)
Facesoffungi number: FoF 07542
Sordariomycetes, Sordariomycetidae, Chaetosphaeriales, 

Chaetosphaeriaceae

Saprobic on bamboo hosts, such as Phyllostachys nigra 
var. henonis, Phyllostachys sp., Pleioblastus hindsii, P. 
linearis, P. simonii, Sasa kurilensis, Sinobambusa tootsik 
(Poaceae) (Nag Raj 1993; Hashimoto et al. 2015b). Sexual 
morph: undetermined. Asexual morph: Conidiomata dark 
brown to black, stromatic, cupulate, solitary to gregarious, 
or confluent, initially closed and pulvinate, conical to sub-
cupulate, later opening wide to become shallow-cupulate 
with incurved margins, unilocular, setose. Conidiomatal 
wall composed of basal stroma and excipulium; basal stroma 
of textura angularis to textura intricata or textura epider-
moidea with thick-walled, brown cells; excipulum well 
developed, of textura porrecta with thick-walled and dark 
brown to hyaline cells, giving rise to numerous setae. Con-
idiomatal setae restricted to the margin of the conidiomata, 
at first incurved over the conidial hymenium, then diver-
gent, cylindrical, straight or slightly curved, unbranched, 
aseptate, becoming progressively paler towards the interior, 
thick-walled, acute and narrowed at apex. Conidiophores 
arising from the innermost layers of basal stroma and 
excipulum, hyaline, cylindrical to subcylindrical, broader at 
base, branched. Conidiogenous cells hyaline, enteroblastic, 
phialidic or annelidic, cylindrical to lageniform, indetermi-
nate, discrete or integrated, smooth, thick-walled. Conidia 
hyaline, fusiform to naviculate or cylindrical, 3–7-septate, 
straight or curved, guttulate, smooth-walled, bearing flexu-
ous, branched or unbranched, centric or excentric, single or 
multi-appendages, arising from the top of the apical cell or 
adjacent to apical and basal cell.

Type species: Pseudolachnella scolecospora (Teng & 
C.I. Chen) Teng, Sinensia, Shanghai 7: 775 (1936)

Notes: Pseudolachnella was proposed by Teng (1936) for 
Pseudolachnella scolecospora (Teng & C.I. Chen) Teng, a 
segregated species from Pseudolachnea Ranoj. The genus 
is characterized by cupulate, setose conidiomata and multi-
septate conidia, and its host specific habitat (occurring on 
bamboo host only) (Nag Raj 1993; Hashimoto et al. 2015b). 
Pseudolachnella can be easily confused with Pseudolach-
nea, since both genera have cupulate, conidiomata with 
numerous, black setae. Sutton (1977a, 1980) regarded these 
two as congeneric and synonymized Pseudolachnella under 
Pseudolachnea. However, Nag Raj separated Pseudolach-
nella from Pseudolachnea on the basis of the conidial septa-
tion (1-sepate in Pseudolachnea vs multi-sepate in Pseudol-
achnella). This generic concept was followed by Zhao et al. 
(2004) and Sato et al. (2008). In addition, they described 
two new species, P. vermospora R.L. Zhao, et al. and P. 
yakushimensis G. Sato et al. Recently, Hashimoto et al. 
(2015b) revised Pseudolachnea and Pseudolachnella based 
on molecular data and morphology, and concluded that dif-
ferences in conidiomata structure (thickness of basal stroma 
and excipulum) between these genera are more reliable indi-
cators of evolutionary relationship than conidial septation. 
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Fig. 297  Pseudolachnea hispidula (MFLU 19-2863) a Herbarium 
specimen. b, c Appearance of black coniodiomata on the host. d Ver-
tical section of conidioma. e, f Vertical section of peridium. g–i Con-

idiophores, conidiogenous cells and developing conidia. j–l Conidia. 
m–n Culture. Scale bars b = 200  µm, c = 500  µm, d = 100  µm, e–
f = 20 µm, g–i = 10 µm, j–l = 5 µm, m–n = 10 mm

In addition, eight species were described from bamboo host 
in Pseudolachnella. Li et al. (2016) added an additional spe-
cies P. brevifusiformis A. Hashim. & Kaz. Tanaka from a 
dead sheath of Pleioblastus linearis (Hack.) Nakai. Pseudol-
achnella guaviyunis Marinc. et al. (Crous et al. 2014b) was 
excluded from the genus, based on its distinct phylogeny and 

morphology (pale brown smooth to verruculous conidia). We 
re-examined several type species of Pseudolachnella which 
are available, and found that the conidia of P. brevicoronata 
(62–90.5 × 2–3 µm ( ̄x = 72.5 × 2.3 µm; n = 50) fall into the 
variation of P. coronata 57–95 × 2–3 µm ( ̄x = 81 × 2.4 µm; 
n = 50). Moreover, they share similar form of conidiomata, 
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conidiogenous cells and conida, as well as dimensions of 
conidiomatal wall (20–30(–37.5) µm wide in P. brevicoro-
nata vs 19–42 µm in P. coronata) and conidiogenous cells 
(8.5–15 × 1.5–2 µm in P. brevicoronata vs 7–16 × 1–2 µm 
in P. coronata). Pseudolachnella brevicoronata is therefore 
regarded as conspecific with P. coronata. Sixteen species 
are accepted in the genus, viz. P. asymmetrica A. Hashim 
et al., P. botulispora A. Hashim. et al., P. brevifusiformis 
A. Hashim et al., P. campylospora A. Hashim. et al., P. 
complanata A. Hashim. et al., P. corona ta, P. falcatispora 
A. Hashim et al., P. fusiformis A. Hashim.et al., P. indica 
(V.G. Rao & Varghese) Nag Raj, P. longiciliata (I. Hino & 
Katum.) Nag Raj, P. pachyderma A. Hashim. et al., P. ryuky-
uensis (I. Hino & Katum.) Nag Raj, P. scolecospora (Teng 
& C.I. Chen) Teng, P. setulosa (I. Hino & Katum.) Nag Raj, 
P. vermospora, P. yakushimensis.

Distribution: China, India, Japan (Nag Raj 1993; Hashi-
moto et al. 2015b, this study).

Pseudolachnella brevifusiformis A. Hashim. & Kaz. Tan-
aka, in Li et al., Fungal Diversity 78: [74] (2016)

Facesoffungi number: FoF 02029, Fig. 298
Saprobic on dead sheath of Pleioblastus linearis. Sex-

ual morph undetermined. Asexual morph Conidiomata 
230–900 µm diam., 170–350 µm high, stromatic, solitary or 
gregarious, initially conical, then subcupulate, subglobose to 
oval, unilocular, dark brown to black, setose. Conidiomatal 
setae up to 100 µm long, numerous, restricted to the mar-
gin of the conidiomata, at first incurved over the conidial 
hymenium, then divergent, cylindrical, straight or slightly 
curved, unbranched, aseptate, pale brown to dark brown, 
thick-walled, acute and narrowed at apex. Conidiomatal wall 
10–35 µm wide, composed of thick-walled, brown cells of 
textura intricata to textura epidermoidea. Conidiophores 
7.5–14 × 1.6–14 µm, formed from inner layers of the con-
idiomata, hyaline, cylindrical to subcylindrical, broader 
at base, branched, smooth-walled. Conidiogenous cells 
7–2 × 2–4 µm, hyaline, enteroblastic, phialidic, cylindrical 
to lageniform, with periclinal thickening in the collarette 
zone, indeterminate, usually integrated, thick- and smooth-
walled. Conidia 3–15 × 3–4.5 µm ( ̄x = 12 × 4 µm; n = 30), 
hyaline, circular or cylindrical, rounded at apex, truncate 
and narrow at base, 0–3-septate, straight, guttulate, smooth, 
bearing appendages at both ends; apical appendage 3–6 µm 
long, 2–6-unbranched, flexuous, centric or excentric, arising 
from the top of the apical cell or adjacent to apical cell, basal 
appendage 3–6 µm long, 2–4-unbranched.

Material examined: Japan, Okinawa, Kunigami, Yona, 
Mt. Fuenchiji, on dead sheath of Pleioblastus linearis, 19 
May 2015, K. Tanaka, A. Hashimoto, M. Matsumura, KT 
3536 (HHUF 30495, holotype); KT 3537 (HHUF 30496, 
paratype).

Pseudolachnella coronata (I. Hino & Katum.) Nag Raj, 
Coelomycetous Anamorphs with Appendage-bearing 
Conidia: 725 (1993)
≡ Chaetopatella coronata I. Hino & Katum., J. Jap. Bot. 
33: 239 (1958)

Facesoffungi number: FoF 07543, Fig. 299
Foliicolous, occurring on leaf sheaths. Sexual morph: 

undetermined. Asexual morph: Conidiomata 140–230 
diam., 90–230 µm high, dark brown to black, cupulate, 
cylindrical or conical in outline, mostly solitary, occasion-
ally gregarious, superficial, subcupulate in section view, 
unilocular, setose. Conidiomatal setae dark brown for the 
most part, paler towards the apex, cylindrical with narrow 
and obtuse apex, septate at upper half or unevenly dis-
tributed, often constricted at septum, thick- and smooth-
walled, restricted to the periphery of the conidiomata, at 
first incurved over the conidial hymenium, then divergent. 
Conidiomatal wall 20–40 µm wide, composed of thick-
walled, dark brown to almost black cells of textura intri-
cata to textura angularis in the lower and lateral parts, and 
gradually merging with thin-walled, pale brown cells of 
textura angularis towards the conidial hymenium. Conidi-
ophores arising from innermost layers of basal wall, hyaline, 
cylindrical to subcylindrical, irregularly branched, septate, 
smooth-walled. Conidiogenous cells 7–16 × 1–2 µm, hyaline, 
enteroblastic, lageniform to subcylindrical, discrete or inte-
grated, indeterminate, with marked periclinal thickenings in 
the collarette zone (Fig. 299l). Conidia 57–95 × 1.7–3.4 µm 
( ̄x = 81 × 2 µm; n = 50), hyaline, subcylindrical, gradually 
tapering towards apex, narrow and truncate at base, straight 
or slightly curved, 7–12-septate, with or without slight con-
strictions at the septa, smooth-walled, bearing appendages 
at both ends; apical appendages mostly 2 or 3, occasionally 
4, dichotomously, trichotomously or irregularly branched, 
branches 6–12 µm long; basal appendages single, excentric, 
branched to 3–5 branches (2–6 µm long).

Material examined: Japan, Kyushu, Miyazaki,Takaharu-
Tyo, on leaf sheaths of Pleioblastus hindsii (Poaceae), 
10May 1958, H. Kato, (DAOM 215567, part of type of 
Chaetopatella coronata).

Pseudolachnella longiciliata (I. Hino & Katum.) Nag 
Raj, Coelomycetous Anamorphs with Appendage-bearing 
Conidia: 725 (1993)
≡ Chaetopatella longiciliata I. Hino & Katum., J. Jap. Bot. 
33: 238 (1958)

Facesoffungi number: FoF 07544, Fig. 300
Caulicolous. Sexual morph: undetermined. Asexual 

morph: Conidiomata 200–360 diam., 95–230 µm high, 
dark brown to black, cupulate, oval to elongate or cylin-
drical or conical in outline, solitary to gregarious, super-
ficial, broadly conical in sectional view, unilocular, thick-
walled, setose, ostiolate. Ostiole single, laterally located, 
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Fig. 298  Pseudolachnella brevifusiformis (HHUF 30495, holotype, 
HHUF 30496, paratype) a–c Herbarium package and specimens. d, 
e Appearance of black conidiomata on the host. f Conidiomatal setae. 

g Vertical section of conidioma. h, i Section of peridium. j–m Con-
idiophores, conidiogenous cells and developing conidia, n–s Conidia. 
Scale bars f–g = 100 µm, h–i = 20 µm, j–s = 5 µm

with subcylindrical, long neck. Conidiomatal setae up to 
150 µm long, 3–5 µm wide, dark brown at base, becoming 
paler above, subcylindrical, with an acute apex, unbranched, 
septate, thick- and smooth-walled, arising from the basal 
part and lateral excipulum. Conidiomatal wall 20–40 µm 

wide, composed of two types of cells; (a) basal stroma of 
textura angularis to textura intricata, with thick-walled, 
dark brown cells in lower layers, gradually merging with 
thin-walled, pale brown cells of textura intricata near the 
conidial hymenium; (b) excipulum of textura prismatica, 
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Fig. 299  Pseudolachnella coronata (DAOM 215567, type) a, b Her-
barium package and specimen. c, d, f Appearance of dark brown to 
black conidiomata on the host. e, j–m, o Conidiophores, conidiog-

enous cells and developing conidia. g–h Vertical sections of conidi-
omata. i Section of peridium. n Setae. p–u Conidia. Scale bars c–d, 
f = 200 µm, e, i, n = 20 µm, g–h = 50 µm, j–l, o–u = 10 µm, m = 5 µm

with thick-walled and dark brown to brown cells in the 
external layers, thin-walled, hyaline in the inner layers. 
Conidiophores arising from innermost layer of basal wall 

and lateral excipulum, hyaline, subcylindrical, irregularly 
branched, septate, thick- and smooth-walled. Conidioge-
nous cells 7–20 × 2–4 µm, hyaline, enteroblastic, phialidic, 
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Fig. 300  Pseudolachnella longiciliata (DAOM 215568, type) 
a–c Herbarium package and specimens. d, f–h Appearance of black 
conidiomata on the host. e Setae. i–j Vertical sections of conidi-

omata. k–l, n–o Conidiophores, conidiogenous cells and developing 
conidia. m Section of peridium. p–s Conidia. Scale bars d = 500 µm, 
f–h = 200 µm, i–j = 100 µm, e = 50 µm, k–l, n–s = 10 µm, m = 20 µm

lageniform to subcylindrical, usually integrated, indetermi-
nate, with marked periclinal thickenings in the collarette 
zone (Fig. 300k) and percurrently proliferating 1–2 times 
(Fig. 300l). Conidia 60–83 × 2–5 µm ( ̄x = 73 × 3 µm; n = 30), 
hyaline, subcylindrical with a tapering apex and a truncate 
base, straight or undulate, 10–17-septate, slightly constricted 
at the septa, smooth-walled, guttulate, bearing appendages 
at both ends or only at one end; apical appendage 10–40 µm 

long, single, unbranched, filiform, flexuous; basal appendage 
when present, 4–16 µm long, single, unbranched, filiform, 
flexuous, eccentric.

Material examined: Japan, Akita, Kitakita-gun, Mt. Nyu-
tozan, on dead stems of Sasa kurilensis (Poaceae), 4 August 
1957, H. Muroi (DAOM 215568, part of type of Chaetopa-
tella longiciliata).
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Pseudolachnella ryukyuensis (I. Hino & Katum.) Nag 
Raj, Coelomycetous Anamorphs with Appendage-bearing 
Conidia: 729 (1993)
≡ Chaetopatella ryukyuensis I. Hino & Katum., Bull. Fac-
ulty of Agriculture, Yamaguchi University 11: 10 (1960)

Facesoffungi number: FoF 07545, Fig. 301
Caulicolous and foliicolous. Sexual morph: undeter-

mined. Asexual morph: Conidiomata 200–350 diam., 
120–200 µm high, dark brown to black, cupulate, circular 
to oval or elongate, or irregular in outline, solitary to gre-
garious, superficial, conical in sectional view, unilocular, 
thick-walled, setose, papillate (Fig. 301d). Conidiomatal 
setae 100–300 µm long, up to 5 µm wide at the base, narrow-
ing to 2–3.5 µm, dark brown below, becoming paler above, 
subulate to cylindrical with an acute apex, unbranched, sep-
tate, thick- and smooth-walled, arising from the basal part. 
Conidiomatal wall composed of thick-walled, dark brown 
to brown cells of textura angularis to textura intricata in 
the basal part of the outer layers, gradually merging with 
pale brown to hyaline cells towards the conidial hymenium. 
Conidiophores arising from innermost layer of basal wall, 
hyaline, subcylindrical, branched at the base, septate, thick- 
and smooth-walled. Conidiogenous cells 10–15 × 2.5–3 µm, 
hyaline, enteroblastic, phialidic, lageniform to subcylindri-
cal, integrated, indeterminate, with marked periclinal thick-
enings in the collarette zone. Conidia 30–40 × 2.5–3 µm 
( ̄x = 35.7 × 2.7 µm; n = 30), hyaline, subcylindrical to fusi-
form, with a blunt or rounded apex, and a narrow and trun-
cate base bearing distinct hilum, straight or slightly curved at 
the lower half, aseptate or 3–5-septate, slightly constricted at 
the septa, guttulate, bearing appendages at both ends; apical 
appendages 4–6 µm long, 1–3, attenuated, flexuous, dichot-
omously branched; basal appendage 3–4 µm long, single, 
unbranched, excentric (measurement from Nag Raj (1993), 
as type specimen is not in good condition).

Material examined: Japan, Okinawa, Okinawa Island, Mt. 
Yonahadake, on dead culms and leaf-sheaths of Pleioblastus 
linearis (Poaceae), 26 July 1959, H. Muroi (DAOM 215569, 
type).

Pseudolachnella setulosa (I. Hino & Katum.) Nag Raj, Coe-
lomycetous Anamorphs with Appendage-bearing Conidia: 
732 (1993)
≡ Heteropatella setulosa I. Hino & Katum., Bull. Faculty of 
Agriculture, Yamaguchi University 5: 234 (1954)

Facesoffungi number: FoF 07546, Fig. 302
Caulicolous, on dead culms. Sexual morph: undeter-

mined. Asexual morph: Conidiomata 500–850 diam., 
200–400 µm high, dark brown to black, cupulate, oval to 
elongate or subcylindrical or rounded in outline, solitary 
to gregarious or confluent, superficial, subcylindrical to 
conical with a tip in sectional view (Fig. 302i), unilocu-
lar, thick-walled, setose. Conidiomatal setae up to 200 µm 

long, 4–7 µm wide, dark brown to amber brown in the exter-
nal part, becoming brown to pale towards conidial hyme-
nium, subulate with acute apex, unbranched, septate, thick-
walled with narrow lumen. Conidiomatal wall 10–50 µm 
wide, composed of basal stroma of textura angularis with 
thick-walled, brown to almost black cells in the lower lay-
ers, lacking excipulum. Conidiophores arising from inner-
most layer of basal wall, hyaline, subcylindrical, branched, 
septate, thick- and smooth-walled. Conidiogenous cells 
6–10 × 1–3 µm, hyaline, enteroblastic, phialidic, lageni-
form, usually integrated, indeterminate, with marked peri-
clinal thickenings in the collarette zone (Fig. 302n). Conidia 
31–53 × 1.5–3 µm ( ̄x = 42 × 2.3 µm; n = 30), hyaline, sub-
cylindrical, with a narrow and obtuse apex, and a truncate 
base bearing a distinct hilum, mostly 7-septate, occasionally 
5–6-septate, with or without constriction at septa, guttulate, 
smooth-walled, bearing appendages at both ends or only at 
one end; apical appendage 1–2 µm long, single, filiform, 
unbranched, basal appendage 1–2 µm long, excentric.

Material examined: Japan, Yamaguti, Simonoseki-si, 
Tyohu, on dead culms of Pleioblastus simonii (Poaceae), 
31 March 1954, K. Katumoto (DAOM 215570, type).

Pseudoneottiospora Faurel & Schotter, Revue Mycol., Paris 
29(4): 278 (1965) [1964]

Faces of fungi number: FoF 07540
Ascomycota, genera incertae sedis
Coprophilous on dung of sheep and rabbit (Nag Raj 

1993). Sexual morph: undetermined. Asexual morph: 
Conidiomata dark brown to black, pycnidial, scattered to 
gregarious, immersed to semi-immersed, globose to subglo-
bose, ovoid, pyriform or irregular in section view, unilocular, 
glabrous, ostiolate. Ostiole circular or oval, centrally located. 
Conidiomatal wall composed of thick-walled, dark brown 
to hyaline cells of textura angularis to textura globulosa or 
textura prismatica in basal and lateral part, becoming darker 
at the ostiolar region. Conidiophores arising from inner wall 
layer of conidiomata, hyaline, cylindrical to subcylindrical, 
branched, septate, smooth-walled, invested in mucus. Conid-
iogenous cells hyaline, enteroblastic, annellidic, lageniform 
to cylindrical, integrated or discrete, indeterminate, smooth-
walled. Conidia hyaline, cylindrical to fusiform, with narrow 
truncate base, straight or bent, 1–3-septate, uneven, smooth-
walled, guttulate, bearing apical appendages; appendages 
2–4, filiform, tubular, flexuous, unbranched, attenuated 
toward apex (Morgan-Jones 1977; Nag Raj 1993).

Type species: Pseudoneottiospora cunicularia Faurel & 
Schotter, Revue Mycol., Paris 29(4): 279 (1965) [1964]

Notes: Pseudoneottiospora is a coprophilous genus 
with conidial appendages, which led to a comparison with 
Dimastigosporium, Monodia, Pirispora, Pullospora and 
Quezeua. However, Dimastigosporium was separated from 
other genera by its stromatic, cupulate, superficial, setose 
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Fig. 301  Pseudolachnella ryukyuensis (DAOM 215569, type) a, 
b Herbarium package and specimen. c–e Appearance of black con-
idiomata on the host. f Conidiomatal wall in slide view. g, h Con-

idiomatal setae. i Conidiogenous cells and developing conidia. 
j–m Conidia. Scale bars c = 500  µm, d–e = 200  µm, f = 50  µm, g–
i = 20 µm, j–m = 10 µm

conidiomata. Monodia is distinguished by its pycnidial, 
setose conidiomata. The type specimens of Pirispora and 
Quezeua do not exist in any herbaria (Nag Raj 1993). Quez-
eua has black pycnidial conidiomata without basal tissue but 
anchored to the substrate by brown mycelium, and hyaline 
ellipsoid-fusiform, 1-septate conidia with three appendages 
at each end (Nag Raj 1993). Pirispora differs from these 
genera by its hyaline, cuneiform, aseptate conidia with a 
tubular basal appendage, separated from the conidium body 

by a septum, and three similar, but divergent, appendages 
maintaining protoplasmic continuity with the conidium body 
(Nag Raj 1993). Pseudoneottiospora differs from Pullospora 
by its cylindrical to fusiform, 1–3-septate, uneven conidia 
with 2–4, tubular, apical appendages.

The type specimen of Pseudoneottiospora cunicularia 
was destroyed during the Algerian uprising (Morgan-Jones 
1977), therefore, the description is based on P. coprophila 
and P. patouillardii Nag Raj. Pseudoneottiospora coprophila 
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Fig. 302  Pseudolachnella setulosa (DAOM 215570, type) a, b, 
e Herbarium package and specimen. c, d, f, g Appearance of dark 
brown to black conidiomata on the host. h Conidiomatal setae. i, 
l Vertical sections of conidiomata. j–k, m–n Conidiophores, con-

idiogenous cells and developing conidia (arrow shows periclinal 
thickenings in the collarette zone). o–s Conidia (arrows show short 
appendages). Scale bars c–d = 1000 µm, f–g = 200 µm, h = 50 µm, i, 
l = 200 µm, j–k, m = 10 µm, n–s = 5 µm

was initially proposed by Breton and Faurel (1967) on the 
basis of Neottiospora coprophila Speg., but this proposal 
was not validly published. Nag Raj (1993) considered P. 
coprophila is valid name and provided a detailed descrip-
tion and illustration. However, the name of Pseudoneot-
tiospora coprophila was not listed in Index Fungorum and 

MycoBank. Thus we need to include this name to Index 
Fungorum and MycoBank following Nag Raj’s (1993) 
comments. No molecular sequence data is available for this 
genus.

Distribution: Italy, Tunisia (Nag Raj 1993).
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Pseudoneottiospora coprophila (Spegazzini) Breton & Fau-
rel apud Nag Raj

Facesofungi number: FoF 07541, Fig. 303
Coprophilous on dung of sheep (Nag Raj 1993). Sex-

ual morph: undetermined. Asexual morph: Conidiomata 
110–230 µm wide, 100–220 µm deep, dark brown to black, 
pycnidial, scattered to gregarious, immersed, ovoid or glo-
bose, unilocular, glabrous, ostiolate. Ostiole circular or oval, 
centrally located. Conidiomatal wall 10–15, composed of 
thick-walled, dark brown to hyaline cells of textura angu-
laris to textura globulosa in basal and lateral part, becom-
ing darker at the ostiolar region. Conidiophores arising 
from inner wall layer of conidiomata, hyaline, cylindrical 
to subcylindrical, branched, septate, smooth-walled,. Con-
idiogenous cells 7–14 × 1–2 µm, hyaline, enteroblastic, 
annellidic, subcylindrical to obclavate, usually integrated, 
indeterminate, smooth-walled. Conidia 13.5–20 × 1.5–2 
( ̄x = 17.4 × 1.6) µm, hyaline, obclavate, with a broad apex 
and narrow, truncate base, straight or curved, 1-septate, 
uneven, smooth-walled, guttulate, bearing 2–4, filiform, 
tubular, flexuous, unbranched, apical appendages (adapted 
from Nag Raj 1993).

Pseudorobillarda M. Morelet, Bull. Soc. Sci. nat. Arch. 
Toulon et du Var 175: 5 (1968)

Facesoffungi number: FoF 07559
Dothideomycetes, Pleosporomycetidae, Incertae sedis, 

Pseudorobillardaceae
Caulicolous, foliicolous, humicolous, glumicolous, 

lichenicolous. Sexual morph: undetermined. Asexual 
morph: Conidiomata yellowish brown to brown or dark 
brown, black, pycnidial, solitary to gregarious or conflu-
ent, immersed to semi-immersed, globose to subglobose, 
unilocular, glabrous, ostiolate. Ostiole single, circular to 
subcylindrical, centrally or laterally placed. Conidiomatal 
wall composed of thick-walled, brown to hyaline cells of 
textura angularis to textura prismatica. Paraphyses hyaline, 
filiform, septate, branched or unbranched. Conidiophores 
reduced to conidiogenous cells. invested in mucus. Conid-
iogenous cells hyaline, enteroblastic, phialidic or annellidic, 
cylindrical to ampulliform, determinate or indeterminate, 
thick and smooth-walled, arising all around the cavity of 
conidioma. Conidia hyaline, subcylindrical to fusiform or 
ellipsoidal, 0–4-septate, slightly constricted at the septa, 
guttulate, thick- and smooth-walled, bearing 2–6, flexuous, 
divergent, extracellular, appendages at one end.

Type species: Pseudorobillarda phragmitis (Cunnell) M. 
Morelet, Bull. Soc. Sci. nat. Arch. Toulon et du Var 175: 6 
(1968)

Notes: The members of Pseudorobillarda are widespread. 
They have been reported in Argentina, Canada, Cuba, Ger-
many, India, Nigeria, Thailand, UK, Ukraine and USA (Nag 
Raj 1972, 1993; Sutton 1980; Bianchinotti 1997; Vujanovic 

and St-Arnaud 2003; Plaingam et al. 2005; Tangthirasunun 
et al. 2014a). Pseudorobillarda taxa can be saprobic, patho-
genic, endophytic as well as lichenicolous and humicolous 
(Petrini 1986; Nag Raj 1993; Bianchinotti 1997; Boom 
et al. 1998; Vujanovic and St-Arnaud 2003; Kadowaki et al. 
2014). The genus is characterized by pycnidial, globose to 
subglobose conidia with or without paraphyses, phialidic or 
annellidic conidiogenous cells and subcylindrical to fusi-
form, aseptate or septate conidia.

Pseudorobillarda was introduced by Morelet (1968) to 
accommodate P. muhlenbergiae (R. Sprague) M. More-
let and P. phragmitis, with the latter as the type species. 
Subsequently, Nag Raj (1972) proposed the same name 
Pseudorobillarda Nag Raj, Morgan-Jones & W.B. Kendr. 
for four taxa namely, P. agrostidis (R. Sprague) Nag Raj 
et al. on Agrostis tenuis, P. bambusae Nag Raj et al. on 
Bambusa sp., P. indica Nag Raj et al. on unidentified plant 
and P. phragmitis on Phragmites communis. Nag Raj et al. 
(1973) recognized that Pseudorobillarda Nag Raj et al. was 
a homonym of Pseudorobillarda M. Morelet and clarified 
the nomenclature of the generic name as well as the species 
in Pseudorobillarda. Nag Raj (1993) made a major revision 
for Pseudorobillarda and accepted eight taxa. Another major 
revision of this genus was carried out by Plaingam et al. 
(2005), they recognized 14 species in Pseudorobillarda and 
provided a synoptic table for all described taxa. Tangthirasu-
nun et al. (2014a) described an additional species, P. euca-
lypti Tangthir. & K.D. Hyde from eucalyptus in Thailand 
and placed Pseudorobillarda in Dothideomycetes incertae 
sedis on basis of LSU sequence data; this result agreed with 
Rungjindamai et al. (2012). Crous et al. (2014a) showed that 
Pseudorobillarda taxa are related to Pleosporales, but our 
phylogenetic analysis based on LSU sequence showed that 
this genus distinct to Pleosporales, and we placed Pseudoro-
billarda in Dothideomycetes incertae sedis.

In the phylogenetic tree reconstruction based on LSU, 
SSU, tef1 (2218F/986R) and rpb2 sequence data, species of 
Pseudorobillarda presented two clades (A, B) with high sup-
port (Fig. 304). Clade A contains taxa which lack paraphyses 
and the conidia are aseptate or occasionally 3-septate. Clade 
B contains taxa that have paraphyses, and the conidia are 1–3 
septate. This result indicates that paraphyses might correlate 
with phylogeny, and it can be used as a character at spe-
cies level identification. Isolates HKAS 93638/IT2601 and 
MFLU 19-2895 grouped with P. phragmitis (CBS 398.61, 
CBS 842.84, IA04, IA10) and P. siamensis (BCC12531), 
respectively, but these two isolates constitute separate 
branches (Fig. 304). A comparison HKAS 93638/IT2601 
morphology with known species concluded that this isolate 
is conspecific with P. magna Bianchin. Furthermore, three 
unnamed taxa (MFLUCC 12-0423, MFLUCC 12-0422, 
MFLUCC 12-0316) clustered with P. sojae (BCC20495, 
MFLUCC12-0421). We re-examined herbarium specimen 
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Fig. 303  Pseudoneottiospora 
coprophila (redrawn from Nag 
Raj 1993) a Conidia. b Vertical 
section of conidioma. c Conidi-
ophores, conidiogenous cells 
and conidia

of these three taxa and considered they are conspecific with 
P. sojae. In addition, strain (MFLUCC 12-0414) which was 
identified as P. siamensis by Tangthirasunun et al. (2014a) 
formed a separated branched within clade A. Combined with 
morphology of P. siamensis (BCC12531), strain MFLUCC 
12-0414 is considered a new species, Pseudorobillarda 
parasiamensis. Moreover, we re-examined the available 
type specimens of Pseudorobillarda species and accepted 
16 taxa, P. agrostidis, P. aquatica, P. asparagi, P. bambusae, 
P. eucalypti, P. indica, P. jaczewskii, P. magna, P. monica, 
P. parasiamensis, P. peltigerae, P. phragmitis, P. setariae, 
P. siamensis, P. sojae, P. texana.

Distribution: Cuba, Germany, India, Italy, Nigeria, Thai-
land, UK, Ukraine, USA (Nag Raj 1993; Tangthirasunun 
et al. 2014a; this study).

Pseudorobillarda bambusae Nag Raj, Morgan-Jones & 
W.B. Kendr., Can. J. Bot. 50(4): 864 (1972)

Facesoffungi number: FoF 07560, Fig. 305

Foliicolous. Sexual morph: undetermined. Asexual 
morph: Conidiomata 100–340 µm diam., 120–250 µm 
high, yellowish brown to brown, pycnidial, solitary to gre-
garious or confluent, immersed to semi-immersed, with an 
oval to globose or subglobose venter and a cylindrical to 
subcylindrical neck in section view, unilocular, glabrous, 
ostiolate. Ostiole 65–150 × 60–90 µm, single, circular to sub-
cylindrical, centrally or laterally placed. Conidiomatal wall 
10–30 µm wide, composed of thick-walled, brown to hyaline 
cells of textura angularis to textura prismatica. Paraphy-
ses 30–60 × 1–2 µm, hyaline, filiform, septate, unbranched, 
mixed with conidiophores. Conidiophores reduced to conid-
iogenous cells. Conidiogenous cells 4–8 × 2–4 µm, hyaline, 
enteroblastic, phialidic, short cylindrical or ampulliform, 
determinate, with marked periclinal thickenings at collar-
ette zone (Fig. 305m–p), arising from the inner wall layer 
of conidiomata. Conidia 16–20 × 3–5 µm ( ̄x = 17 × 3.5 µm; 
n = 30), hyaline, subcylindrical to fusiform, with a subacute 
apex, and a blunt base, straight or slightly curved, 1-sep-
tate, slightly constricted at the septum, guttulate, thick- and 
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Fig. 304  Phylogenetic tree generated from a maximum parsimony 
analysis based on a concatenated alignment of LSU, SSU, ITS and 
rpb2 sequences data of Pseudorobillarda (Dothideomycetes, Pseu-
dorobillardaceae) and Hysteriales, Mytilinidiales and Valsariales in 
Dothideomycetes. Twenty-seven strains are included in the analyses, 
which comprise 3182 characters including gaps. Single gene analy-
ses were carried out and compared with each species, topology of 
the tree, and clade stability. Didymella exigua CBS 183.55 is used 
as the outgroup taxon. The tree topology of the maximum likelihood 
analysis is similar to the Bayesian analysis. The best scoring RAxML 
tree with a final optimization likelihood value of − 14268.459665 

is presented. The matrix had 1013 distinct alignment patterns, with 
36.78% of undetermined characters or gaps. Estimated base frequen-
cies were: A = 0.258512, C = 0.218094, G = 0.266371, T = 0.257023; 
substitution rates AC = 1.318990, AG = 2.552498, AT = 1.506346, 
CG = 0.816243, CT = 7.03383, GT = 1.000000; gamma distribution 
shape parameter α = 0.210032. Maximum likelihood (MLBS) boot-
strap support values higher than 50% and Bayesian posterior prob-
abilities ≥ 0.95 (PP) are shown above or below the nodes. Hyphen 
(“–”) indicates a value lower than 50% for MLBS and a posterior 
probability lower than 0.95 for BYY. The scale bar indicates 0.04 
changes. Ex-type strains are in bold. New isolates are in bold and blue

smooth-walled, bearing 2–3, flexuous, divergent, extracel-
lular, apical appendages (14–20 µm long).

Material examined: India, Bangalore, Lalbagh Gardens., 
cultured on sterilized sugarcane leaves of Saccharum offici-
narum (Poaceae), (29 December 1970 to 15 January 1971), 
T.R. Nag Raj (DAOM 134454, ex-type).

Pseudorobillarda eucalypti N. Tangthirasunun & K.D. 
Hyde, in Tangthirasunun, et  al., Phytotaxa 176(1): 255 
(2014)

Facesoffungi number: FoF 07561, Fig. 306
Saprobic on dead leaves of eucalyptus. Sexual morph: 

undetermined. Asexual morph: Conidiomata 255–330 µm 
diam., 350–500 µm high, black, pycnidial, scattered to 
gregarious, semi-immersed to superficial, subglobose to 

obclavate, unilocular, glabrous, thick-walled, ostiolate. 
Ostiole 160–190 × 60–90 µm, single, subcylindrical, cen-
trally located, with a long ostiolar canal. Conidiomatal 
wall 30–120 µm thick, composed of thick-walled, brown 
to hyaline cells of textura angularis in the exterior, gradu-
ally merging with textura porrecta or textura prismatica 
towards conidial hymenium. Paraphyses absent. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous 
cells 6–17 × 2–5  µm, hyaline, enteroblastic, phialidic, 
short-cylindrical, ampulliform, lageniform, thick-walled, 
smooth. Conidia 15–18 × 5–8 µm ( ̄x = 17 × 6 µm; n = 30), 
hyaline, subcylindrical to fusiform, rounded at apex, trun-
cated at base, aseptate, guttulate, thick-walled, smooth, 
bearing2–3-unbranched, filiform, attenuated, flexuous, 
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Fig. 305  Pseudorobillarda bambusae (DAOM 134454, ex-type) a, 
b Herbarium package and specimen. c, d Appearance of yellowish 
brown to brown conidiomata on sterilized sugarcane leaves of Sac-
charum officinarum. e–g Vertical sections of conidiomata. h, i Sec-

tions of peridium. j–k, m–p Conidiogenous cells, developing conidia 
and paraphyses. l Ostiole. q–u Conidia. Scale bars c–d = 200  µm, 
e–g = 100 µm, h–i = 50 µm, j–k = 10 µm, l = 20 µm, m–u = 5 µm
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Fig. 306  Pseudorobillarda eucalypti (MFLU 13–0275, ex-holotype) 
a Herbarium specimen. b, c Appearance of black conidiomata on 
toothpicks. d, e Vertical sections of conidiomata. f–g Vertical sec-

tions of peridium. h–k Conidiogenous cells and developing conidia. 
l–o Conidia. Scale bars b = 500  µm, c = 200  µm, d–e = 100  µm, 
f = 20 µm, g = 50 µm, h–o = 10 µm

apical appendages extracellular in the upper half of apical 
cell (10–19 µm long).

Material examined: Thailand. Sakaeo, Pang Sida, on 
dead leaves of eucalyptus, 17 June 2012, N. Tangthirasunun 
(MFLU 13–0275, ex- holotype).
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Pseudorobillarda indica Nag Raj, Morgan-Jones & W.B. 
Kendr., Can. J. Bot. 50(4): 865 (1972)

Facesoffungi number: FoF 07562, Fig. 307
Foliicolous. Sexual morph: undetermined. Asexual 

morph: Conidiomata 150–300 µm diam., 200–350 µm 
high, brown to dark brown, pycnidial, solitary to gregarious 
or confluent, immersed to semi-immersed, oval to rounded, 
with a short-cylindrical neck in surface view, globose to sub-
globose, occasionally conical in sectional view, unilocular, 
glabrous, ostiolate. Ostiole 50–60 × 30–40 µm, single, cir-
cular to subcylindrical, centrally or laterally located. Con-
idiomatal wall 10–30 µm wide, composed of thick-walled, 
brown to hyaline cells of textura prismatica. Paraphyses 
30–60 × 1–2 µm, hyaline, filiform, septate, branched and 
bulging at base, smooth-walled, mixed with conidiophores. 
Conidiophores arising from the inner wall layers of con-
idiomata, hyaline, dolliform to subcylindrical, thick- and 
smooth-walled, invested in mucus. Conidiogenous cells 
6–9 × 3–5 µm, hyaline, enteroblastic, phialidic, cylindrical to 
ampulliform, swollen at base, indeterminate, discrete or inte-
grated, with marked periclinal thickenings at collarette zone 
(Fig. 307i–l). Conidia 16–24 × 2.4–4 µm ( ̄x = 20 × 3 µm; 
n = 30), hyaline, subcylindrical to fusiform, subacute at 
apex, blunt and truncate at base, straight or slightly curved, 
1-septate, occasionally 3-septate, constricted at the septa, 
guttulate, thick- and smooth-walled, bearing at one end 3, 
occasionally 2–4, flexuous, divergent, extracellular append-
ages (11–23 µm long).

Material examined: India, Bangalore, Rajajinagar, 19 
October 1970 to 16 November 1970, T.R. Nag Raj (DAOM 
134448, cultured on PDA from type).

Pseudorobillarda magna Bianchin., Mycol. Res. 101(10): 
1233 (1997)

Facesoffungi number: FoF 07563, Fig. 308
Saprobic on dead branches of Cornus sanguinea. Sex-

ual morph: undetermined. Asexual morph: Conidiomata 
160–220 µm diam., 130–200 µm high, dark brown, pyc-
nidial, separate to gregarous, immersed to semi-immersed, 
globose, unilocular, glabrous, thick-walled, ostiolate. Osti-
ole 15–50 × 20–60 µm, single, circular, centrally located, 
filled with hyaline, short, cylindrical periphyses. Conidi-
omatal wall 20–50 µm wide, composed of brown to hya-
line, thick-walled cells of texura angularis. Paraphyses 
20–60 × 1–2 µm, hyaline, subcylindrical, broader at the 
base, septate, branched or unbranched, smooth and thick-
walled, hyphae-like, originating from the inner wall layer 
cells of basal and lateral wall. Conidiophores formed from 
inner wall layer of most part of conidiomata, except ostiolar 
region. Conidiogenous cells 3–7 × 2–2.5 µm, hyaline, entero-
blastic, annellidic, cylindrical, smooth-walled, with pericli-
nal thickenings on wall towards apex, or occasionally 1–2 
times percurrently proliferating. Conidia 22–28 × 3–5 µm 

( ̄x = 25 × 4.5 µm; n = 50), hyaline, fusiform, narrowed above, 
blunt at the base, straight or slight curved, mostly 3-septate, 
occasionally 1-septate, slightly constricted, smooth-walled, 
guttulate, bearing 5–6 unbranched, filiform, flexuous apical 
appendages (17–26 µm long).

Culture characters: Colonies on PDA, reaching 10–20 
mm diam. after 4 weeks at 20–25 °C, white at the beginning, 
become light brown in the middle zone, white to pale grey 
at the margin with age, flattened, with velutinous, flexuous 
aerial mycelium on the surface, margin undulate, reverse 
brown.

Material examined: Italy, Province of Forlì-Cesena, near 
Corniolo, on dead aerial branches of Cornus sanguinea 
(Cornaceae), 8 September 2015, Erio Camporesi, IT2601 
(KUN, HKAS 93638), living culture KUMCC 15-0633.

Notes: Our collection clusters to P. phragmitis (CBS 
398.61, CBS 842.84), but with low support (Fig.  304). 
Morphologically, it is similar to P. magna in having 
1–3-septate conidia with up 5 apical appendages. Moreo-
ver, it shares similar conidial dimensions with P. magna 
(23–30 × 5–6.5 µm ( ̄x = 27 × 5.4). Pseudorobillarda magna 
has been recorded from Geoffroea decorticans (Fabaceae) in 
Argentina, thus our collection is considered as a new record 
from Italy.

Pseudorobillarda parasiamensis N. Tangthirasunun, W.J. 
Li & K.D. Hyde, sp. nov.

Index Fungorum number: IF557162, Facesoffungi num-
ber: FoF 07564, Fig. 309

Etymology: Referring to its morphology similar to P. sia-
mensis, but phylogeny distinct.

Saprobic on dead leaves. Sexual morph: undeter-
mined. Asexual morph: Conidiomata 140–160 µm diam., 
100–130 µm high, black, foliicolous, scattered, with the 
venter immersed in the host leaf and only part of the top 
of the long, rostrate ostiolar neck protruding above the sur-
face of the leaf, subglobose to obclavate in section view, 
unilocular, thick-walled, glabrous, ostiolate. Ostiole single, 
subcylindrical to obconic, centrally located, with a very 
long ostiolar canal. Conidiomatal wall 20–30 µm thick, 
composed of thick-walled, brown to hyaline cells of textura 
angularis. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells 5–10 × 2–4 µm, hyaline, enteroblas-
tic, phialidic, subcylindrical, sometimes proliferating 2–3 
times, thick- and smooth -walled. Conidia 15–23 × 6–8 µm 
( ̄x = 20 × 7 µm; n = 30), hyaline, fusiform to ellipsoidal, 
rounded at apex, truncated at base, unicellular, guttulate, 
thick-walled, smooth, bearing 2–4-unbranched, flexu-
ous, acellular appendages in the upper half of apical part 
(12–23 µm long).

Material examined: Thailand, Nakhonratchasima, Khao 
Yai, on unidentified dead leaves, 16 June 2012, N. Tangthi-
rasunun NTCL082-3 (MFLU 13–0273, holotype).
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Fig. 307  Pseudorobillarda indica (DAOM 134448, ex-type) a, b 
Herbarium package and specimen. c, d Appearance of dark brown to 
brown conidiomata on PDA. e, f Vertical sections of conidiomata. g, l 

Paraphyses. h Section of peridium. i–k Conidiophores, conidiogenous 
cells and developing conidia. m–p Conidia. Scale bars c–d = 200 µm, 
e–f = 100 µm, g, i–l = 10 µm, h = 20 µm

Notes: Strain MFLUCC 12–0414 was identified as Pseu-
dorobillarda siamensis by Tangthirasunun et al. (2014a). 
This strain is morphologically related to P. siamensis, as 
both have pycnidial conidiomta with long subcylindrical to 

obconic ostiolar neck and fusiform to broadly ellipsoidal 
conidia. However, MFLUCC 12–0414 has slightly shorter 
conidia and is 0–3-septate whereas P. siamensis conidia 
are 20–26 × 6–7.5 µm (av. 22.6 × 6.8 µm) and aseptate. 
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Fig. 308  Pseudorobillarda magna (HKAS 93638) a Herbarium 
package and specimen. b, c Appearance of black coniodiomata on the 
host. d Vertical section of conidioma. e Ostiole. f Section of perid-

ium. g–i Conidiogenous cells, developing conidia and paraphyses. 
j–m Conidia. Scale bars d = 50 µm, e = 20 µm, f–m = 10 µm

Phylogenetically these two strains are distinct from each 
other (Fig. 304)

Pseudorobillarda phragmitis (Cunnell) M. Morelet, Bull. 
Soc. Sci. nat. Arch. Toulon et du Var 175: 6 (1968)

Facesoffungi number: FoF 07565, Fig. 310
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Fig. 309  Pseudorobillarda parasiamensis (MFLU 13–0275, holo-
type) a Herbarium specimen. b, c Appearance of black conidiomata 
with rostrate ostiolar neck protruding above the surface of the leaf. d 

Vertical section of conidioma. e, f Vertical sections of peridium. g–i 
Conidiogenous cells and developing conidia (arrow showsannellide). 
j–s Conidia. Scale bars d = 100 µm, e–f = 20 µm, g–s = 10 µm
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Saprobic on dead stems of Phragmites communis 
(Poaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 150–250 µm diam., 110–250 µm high, yel-
lowish brown to brown, pycnidial, solitary to gregarious 
or confluent, deeply immersed, globose or depressed glo-
bose with cylindrical, laterally placed neck in section view, 
unilocular to multilocular, often convoluted and irregu-
larly divided, glabrous, thick-walled, ostiolate. Ostiole 
60–125 × 35–90 µm, cylindrical, straight, laterally located. 
Conidiomatal wall 20–60 µm wide, composed of outer lay-
ers of textura angularis, with brown, thick-walled cells, 
gradually merging with pale brown to hyaline, thick-walled 
cells of textura angularis to textura prismatica. Paraphy-
ses 15–30 × 1–2 µm, hyaline, filiform, septate, unbranched. 
Conidiophores arising from the inner wall layer of con-
idiomata, hyaline, cylindrical, broader at base, septate, 
branched, smooth-walled (Fig. 310m). Conidiogenous cells 
5–10 × 2–4 µm, hyaline, enteroblastic, annellidic, subcylin-
drical or lageniform, indeterminate, discrete or integrated, 
with 2–3percurrent proliferation . Conidia 14.5–20 × 2–4 µm 
( ̄x = 17 × 3 µm; n = 50), hyaline, fusiform, with a rounded or 
obtuse apex, straight, 1-septate, not constricted at the sep-
tum, guttulate, thick- and smooth-walled, bearing 2–5, flexu-
ous, divergent, extracellular, apical appendages (10–20 µm 
long).

Material examined: UK, Middlesex, near Staines, on dead 
stems of Phragmites communis (Poaceae), July 1955, G.J. 
Cunnell (IMI 70768, holotype).

Notes: Three strains (IA04, IA10, CBS 842.84) were 
named as P. phragmitis in GenBank, but they formed a sep-
arated branch below type strain (CBS 398.61) (Fig. 304). 
Thus, these strains are not conspecific with P. phragmitis, 
and a morphology study of them is needed to clarify their 
identification.

Pseudorobillarda sojae Uecker & Kulik, Mycologia 78(3): 
450 (1986)

Facesoffungi number: FoF 07566, Fig. 311
Caulicolous to foliicolous. Sexual morph: undeter-

mined. Asexual morph: Conidiomata 100–250 µm diam., 
100–300 µm high, fuscous, pycnidial, scattered to gregari-
ous, subepidermal, deeply immersed, appearing as dark 
brown to black specks beneath the epidermis in surface 
view (Fig. 311c, d), with a globose or depressed globose 
or irregular in shape venter, and an oval or subcylindrical 
neck, unilocular, glabrous, thick-walled, ostiolate.Ostiole 
50–95 × 40–60 µm, circular to subcylindrical, single, cen-
trally or laterally located. Conidiomatal wall 10–30 µm 
wide, composed of thick-walled, dark brown to brown cells 
of textura angularis in the outer layers, and thick-walled, 
hyaline cells of textura prismatica in the inner layers. 
Paraphyses absent. Conidiophores reduced to conidiog-
enous cells. Conidiogenous cells 4–7 × 3–5 µm, hyaline, 

enteroblastic, phialidic, short cylindrical to subcylindrical, 
determinate, with marked periclinal thickenings at collarette 
zone (Fig. 311j), arising from the inner wall layer of conidi-
omata. Conidia 13.5–19 × 3–5 µm ( ̄x = 16.5 × 4 µm; n = 50), 
hyaline, subcylindrical to fusiform, with a bluntly rounded 
apex, and a broadly truncate base, unicellular, guttulate, 
thick- and smooth-walled, bearing 3–4, flexuous, divergent, 
extracellular, apical appendages (10–21 µm long).

Material examined: Cuba, Pinar del Rio, on decaying 
leaves of unidentified angiosperm, 1 June 1988, T.R. Nag 
Raj (DAOM 215313).

Notes: Pseudorobillarda sojae was described from soy-
bean stems on water agar in the USA (Uecker and Kulik 
1986). Abbas et al. (2002) excluded P. sojae from Pseudoro-
billarda, because it lacks paraphyses and conidia are asep-
tate, a feature which is present in P. phragmitis. However, 
Plaingam et al. (2005) and Tangthirasunun et al. (2014a) 
showed P. sojae was phylogenetically related to the type 
species and included the species in Pseudorobillarda. Three 
unnamed Pseudorobillarda species (MFLUCC 12-0423, 
MFLUCC 12-0422, MFLUCC 12-0316) clustered phyloge-
netically with P. sojae. and morphologically, P. sojae, and 
the three unnamed strains share similar form of conidiomata, 
conidiogenous cells and conidia dimensions with P. sojae. 
Therefore, these three strains are regarded as conspecific 
with P. sojae. A synopsis of all P. sojae strains is provided 
(Table 9).

Pseudoseptoria Speg., Anal. Mus. nac. B. Aires, Ser. 3 13: 
388 (1911)

Facesoffungi number: FoF 00134, Fig. 312
Dothideomycetes, Dothideomycetidae, Dothideales, 

Saccotheciaceae
Saprobic or parasitic on the host plant in terrestrial 

habitat. Sexual morph: undetermined. Asexual morph: 
Conidiomata brown to dark brown, pycnidial, scattered 
to gregarious, immersed to erumpent, globose in section 
view, unilocular, glabrous, ostiolate. Ostiole single, circu-
lar, centrally located. Conidiomatal wall composed of thin-
walled, pale brown cells of textura angularis. Conidiophores 
reduced to conidiogenous cells. Conidiogenous cells formed 
from the innermost layer of wall cells of the conidiomata, 
hyaline, enteroblastic, annellidic, subcylindrical to ampul-
liform, indeterminate, smooth-walled, with numerous incon-
spicuous or conspicuous percurrent proliferations towards 
apex. Conidia hyaline, falcate, fusiform, tapered towards 
each end, unicellular, smooth-walled, guttulate (adapted 
from Sutton 1980).

Type species: Pseudoseptoriadonacis (Pass.) B. Sutton, 
Mycol. Pap. 141: 169 (1977)

Notes: Pseudoseptoria species are plant pathogens 
on Poaceae (Slopekl and Labun 1992; Carmona et  al. 
1996; Sutton 1980; Quaedvlieg et al. 2013). The genus is 
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Fig. 310  Pseudorobillarda phragmitis (IMI 70768, holotype) a, b 
Herbarium package and specimen. c, d Appearance of brown con-
idiomata on PDA. e, f Vertical sections of conidiomata. g, i Sections 
of peridium. h Locules. j–m Conidiophores, conidiogenous cells 

and developing conidia (arrows show annellide). n Paraphyses and 
conidiophores. o–t Conidia. Scale bars c = 200  µm, d–f = 100  µm, 
g–h = 50 µm, i = 20 µm, j–m, o–t = 5 µm, n = 10 µm

characterized by pycnidial conidiomata, annellidic conid-
iogenous cells and falcate, fusiform conidia. Sutton (1980) 
revised the genus and accepted five species, P. bromigena 

(Sacc.) B. Sutton, P. donacis (Pass.) B. Sutton, P. everhartii 
(Sacc. & P. Syd.) B. Sutton, P. obtusa (R. Sprague & Aar.G. 
Johnson) B. Sutton, P. stomaticola (Bäumler) B. Sutton. 
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Fig. 311  Pseudorobillarda sojae (DAOM 215313) a, b Herbarium 
package and specimen. c, d Appearance of dark brown to black 
specks beneath the epidermis. e Side view of conidioma. f, g Vertical 

sections of conidiomata. h, i Sections of peridium. j–l Conidiogenous 
cells and developing conidia. m–o Conidia. Scale bars c = 200  µm, 
d–f = 100 µm, g = 50 µm, h–i = 20 µm, j–o = 5 µm

An additional species P. usneae (Vouaux) D. Hawksw. 
was later added (Hawksworth 1981a, b). Quaedvlieg et al. 
(2013) included molecular data and placed Pseudoseptoria 
in Dothioraceae. They also introduced two new species, P. 
collariana Quaedvl., Verkley & Crous and P. obscura Quae-
dvl., Verkley & Crous. Wijayawardene et al. (2018) placed 
Pseudoseptoria in Saccotheciaceae, and accepted eight spe-
cies in the genus. Fresh collections of the generic type P. 
donacis are needed to confirm its placement.

Distribution: Canada, Cyprus,, Ethiopia, Hungary, Iran, 
Ireland, Libya, Pakistan, UK, USA (Sutton 1980; Quaedv-
lieg et al. 2013).

Pseudostegia Bubák, J. Mycol. 12(2): 56 (1906)
Facesoffungi number: FoF 07547, Fig. 313
Ascomycota, genera incertae sedis
Saprobic on dead leaves of Carex sp. (Cyperaceae) (Sut-

ton 1980). Sexual morph: undetermined. Asexual morph: 
Conidiomata dark brown to black, stromatic, solitary or con-
fluent, subepidermal, immersed, applanate, disciform, uni-
locular, glabrous. Ostiole indistinct, dehiscence by circum-
scissile rupture of the upper wall lifting off a flap of tissue. 
Conidiomatal wall composed of thick-walled, dark brown 
cells concentrated in the epidermis in the upper part, becom-
ing thick-walled, brown, relatively large cells of textura 
globulosa in the lower part, gradually diminishing in size 
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Fig. 312  Pseudoseptoria donacis (redrawn from Sutton 1980) a 
Conidia. b Conidiogenous cells and developing conidia

and pigmentation towards the conidiogenous cell region. 
Conidiophores reduced to conidiogenous cells. Conidiog-
enous cells pale brown, enteroblastic, phialidic, ampulliform 
to cylindrical, determinate, smooth-walled, with conspicu-
ous, periclinal wall thickened channel and collarette, arising 
from the inner wall layer of basal stroma. Conidia hyaline, 
falcate, unicellular, smooth-walled, eguttulate (adapted from 
Sutton 1980).

Type species: Pseudostegia nubilosa Bubák, J. Mycol. 
12(2): 56 (1906)

Notes: Pseudostegia is monotypic. The hyaline, falcate, 
unicellular conidia in Pseudostegia invite a comparison 
with Colletotrichum and Pseudoseptoria. Pseudoseptoria 

has pycnidial conidiomata and annellidic, subcylindrical 
to ampulliform conidiogenous cells, which differs from the 
acervular conidiomata and phialidic, ampulliform to cylin-
drical conidiogenous cells in Colletotrichum and Pseudosep-
toria (Sutton 1980). Pseudoseptoria was separated from 
Colletotrichum by its method of conidiomatal wall dehis-
cence (Sutton 1980). However, this character alone may not 
be enough to separate it from Colletotrichum. An epitype of 
Pseudostegia nubilosa is needed to confirm its placement.

Distribution: USA (Sutton 1980).

Pseudothyrium Höhn., in Weese, Mitt. bot. Inst. tech. 
Hochsch. Wien 4(3): 109 (1927)

Facesoffungi number: FoF 07548, Fig. 314
Ascomycota, genera incertae sedis
Saprobic on stems of Polygonatum officinale (Aspara-

gaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata dark brown, stromatic, pycnidial, solitary, 
rarely confluent, subepidermal, immersed, subglobose in 
section view, unilocular, glabrous. Ostiole indistinct, dehis-
cence by irregular rupture of the apical wall in the middle 
part. Conidiomatal wall composed of thick-walled, dark 
brown cells of textura angularis in the upper and basal part, 
becoming thin-walled, hyaline cells of textura prismatica 
towards hymenium. Conidiophores reduced to conidioge-
nous cells. Conidiogenous cells hyaline, enteroblastic, phia-
lidic, ampulliform, determinate, smooth-walled, and arising 
from the inner wall layer of basal stroma. Conidia hyaline, 
cylindrical, acicular, unicellular, smooth-walled, eguttulate 
(adapted from Sutton 1980).

Table 9  Synopsis of Pseudorobillarda sojae strains

Strain Conidiomata (µm) Conidia (µm) Ostiole (µm) Conidiogenous cells 
(µm)

Appendages

MFLUCC 12-0421 100–230 diam., 
100–270 high

14–17 × 3.5–5 (av. 
15.6 × 4)

70–170 × 36–65, 
cylindrical, centrally 
located

4–7 × 3–5, phialidic, 
cylindrical

3–4, apical 10–19 long

MFLUCC 12-0423 200–250 diam., 
150–200 high,

14–17 × 3–4.7 (av. 
16 × 4.3)

120–160 × 70–100, 
circular to subcylin-
drical, centrally or 
laterally located

3.5–6.5 × 2–4, phial-
idic, short cylindri-
cal to dolliform or 
ampulliform

3–4, apical 10–18 long

MFLUCC 12-0422 90–163 diam., 
150–340 high

12–19× 3–5.5 (av. 
17 × 4.5)

80–110 × 40–60, 
cylindrical, centrally 
located

3–7 × 2–4, phialidic, 
cylindrical to ampul-
liform

3–5, apical 10–22 long

MFLUCC 12-0316 100–180 diam., 
100–210 high

13–20 × 4–5.5 (av. 
16.8 × 5)

65–100 × 20–50, 
cylindrical, centrally 
located

Not observed 2–4, apical 12–21 long

BCC20495 240–300 diam., 
200–220 high

13.5–17.5–20 × 3–4.3–
5.5

up to 60 diam., 
cylindrical, centrally 
located

4–7 × 3–4, ampulliform 
to subcylindrical

2–4, apical 12–21 long

AOM 215313 100–250 diam., 
110–270 high

13.5–19 × 3–5 (av. 
16.5 × 4)

50–95 × 40–60, circu-
lar to subcylindrical, 
centrally or laterally 
located

4–7 × 3–5, phialidic, 
short cylindrical to 
subcylindrical

3–4, apical 10–21 long
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Fig. 313  Pseudostegia nubilosa 
(redrawn from Sutton 1980) a 
Conidia. b Conidiogenous cells 
and developing conidia. c Verti-
cal section of conidioma

Type species: Pseudothyrium polygonati (Tassi) Höhn., 
in Weese, Mitt. bot. Inst. tech. Hochsch. Wien 4(3): 109 
(1927)

Notes: Arx (1957a) reduced Pseudothyrium to a synonym of 
Cylindrosporella Höhn., while Sutton (1980) reinstated Pseu-
dothyrium as a valid genus, accepting a single species in the 
genus. Pseudothyrium is similar to Erythrogloeum in having 
stromatic, pycnidial conidiomata and phialidic conidiogenous 
cells, but it can be distinguished from the latter by cylindrical 
conidia. There is no molecular data available for this genus. 
Fresh collections are needed to place it in a natural group.

Distribution: Latvia (Sutton 1980).

Pseudozythia Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1 111: 1019 (1902)

Facesoffungi number: FoF 07549, Fig. 315
Ascomycota, genera incertae sedis
Saprobic on the host plant (Kellerman and Ricker 1905). 

Sexual morph: undetermined. Asexual morph: Conidi-
omata pycnidial, solitary, superficial, pulvinate, globose 
to subglobose, unilocular, glabrous, with a short pseudo-
parenchymatous stalk. Ostiole absent, dehiscent by irregular 

Fig. 314  Pseudothyrium 
polygonati (redrawn from Sut-
ton 1980) a Vertical section of 
conidioma. b Conidiogenous 
cells and developing conidia. c 
Conidia
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Fig. 315  Pseudozythia pusilla 
(redrawn from Nag Raj and 
DiCosmo 1980) a Vertical sec-
tion of conidioma. b Conidio-
phores, conidiogenous cells and 
developing conidia. c Conidia

splits of the apical wall. Conidiomatal wall composed of 
thin-walled, subhyaline to hyaline cells of textura angularis 
in the basal part, gradually merging with closely packed, sep-
tate, hyaline hyphae of textura intricata to textura prismat-
ica in the periclinal part. Conidiophores arising from inner 
layer cells of basal stroma, hyaline, cylindrical to irregular, 
branched, septate, smooth-walled. Conidiogenous cells hya-
line, holoblastic, occasionally sympodial, subcylindrical, 
integrated or discrete, determinate, smooth-walled, producing 
conidia terminally or immediately below the transverse septa. 
Conidia hyaline, fusiform, with inconspicuous truncate basal 
scars, straight or slightly curved, unicellular, smooth-walled, 
guttulate (adapted from Nag Raj and DiCosmo 1980).

Type species: Pseudozythia pusilla Höhn., Sber. Akad. 
Wiss. Wien, Math.-naturw. Kl., Abt. 1 111: 1020 (1902)

Notes: Pseudozythia was re-described and re-illustrated 
by Nag Raj and DiCosmo (1980). The genus remains mono-
typic. Pseudozythia pusilla closely resembles the synana-
morph of Pilidium concavum in having stalked conidiomata 
and cylindrical, branched conidiophores and enteroblastic, 
phialidic, integrated or discrete, apical or acropleuroge-
nous conidiogenous cells (Palm 1991). The only difference 
between these two species is the conidia of Pseudozythia 
pusilla are fusiform while those of Pilidium concavum are 
fusiform to falcate or cymbiform. Pseudozythia might be 
congeneric with Pilidium, but this needs molecular data of 
Pseudozythia pusilla to confirm.

Distribution: Europe (Wijayawardene et al. 2017).

Pullospora Faurel & Schotter, Revue Mycol., Paris 29(4): 
280 (1965) [1964]

Facesoffungi number: FoF 07554
Ascomycota, genera incertae sedis
Coprophilous. Sexual morph: undetermined. Asexual 

morph: Conidiomata brown to dark brown, pycnidial, 

solitary to gregarious, immersed to semi-immersed, ellipsoi-
dal, globose to subglobose or irregular, unilocular, glabrous, 
thick-walled, ostiolate. Ostiole single, cylindrical, centrally 
located. Conidiomatal wall composed of thick-walled, dark 
brown to brown cells of textura angularis. Conidiophores 
formed from the inner wall layer of conidiomata, hyaline, 
cylindrical to subcylindrical, straight or slightly curved, 
branched, septate, invested in mucus. Conidiogenous cells 
hyaline, enteroblastic, annellidic, subcylindrical to lageni-
form, integrated or terminal, indeterminate smooth-walled, 
with percurrent proliferations. Conidia hyaline, cylindri-
cal to subcylindrical, aseptate, thick- and smooth-walled, 
bearing a primary eccentric basal appendage and 2–4 
unbranched, tubular, filiform, subpolar appendages.

Type species: Pullospora tetrachaeta Faurel & Schotter, 
Revue Mycol., Paris 29(4): 280 (1965) [1964]

Notes: Pullospora species are coprophilous on rodent 
and jackal dung. Nag Raj (1993) added a second species 
P. macrospora Nag Raj. The genus is characterized by pyc-
nidial conidiomata, subcylindrical to lageniform, discrete or 
integrated conidiogenous cells and unicellular, subcylindri-
cal conidia bearing a primary centric basal appendage and 
2–4 unbranched, secondary subpolar appendages. No sexual 
morph has been linked to this genus and no molecular data 
is available (Nag Raj 1993).

Distribution: France, USA.

Key to species of Pullospora
1.  Conidia up to 18 μm long, surrounded by sheath, with 

centric basal appendage .............................P. tetrachaeta
1.  Conidia less than 18 μm long, usually without sheath and 

centric basal appendage ............................P. macrospora

Pullospora macrospora Nag Raj, Coelomycetous Anamo-
rphs with Appendage-bearing Conidia: 748 (1993)
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Facesoffungi number: FoF 07555, Fig. 316
Saprobic on rodent dung. Sexual morph: undeter-

mined. Asexual morph: Conidiomata 130–240 µm diam., 
140–260 µm high, brown to dark brown, pycnidial, solitary 
to gregarious, immersed to semi-immersed, ellipsoidal, ven-
ter globose to subglobose or irregular, unilocular, glabrous, 
thick-walled, ostiolate. Ostiole single, cylindrical, centrally 
located. Conidiomatal wall 10–45 µm wide, composed of 
thick-walled, dark brown to brown cells of textura angularis 
in outer layers, thin-walled, paler in the inner layers, becom-
ing much darker towards neck region. Conidiophores arising 
from the inner wall layer of conidiomata, hyaline, cylindrical 
to subcylindrical, straight or slightly curved, branched, sep-
tate, invested in mucus. Conidiogenous cells 10–30 × 2–6 μm, 
hyaline, subcylindrical to lageniform, integrated or terminal, 
smooth-walled, indeterminate, proliferating several times. 
Conidia 18–28 × 4–7 μm ( ̄x = 22 × 5 μm), hyaline, cylindrical 
to subcylindrical, broadly rounded above, cuneate at the base, 
aseptate, smooth-walled, bearing primary and secondary cel-
lular appendages; primaryappendage centric, reduced to a 
short, truncate protuberance; secondary appendages 21–43 
μm ( ̄x = 35 μm) long, mostly 3, sometimes 2 or 4 near the 
apex and base, subpolar, unbranched, filamentous, attenuated 
at the ends, slightly wider in the middle, flexuous.

Material examined: USA, California, San Bernardino 
Co., 1 mile North of Mt. Baldy, on rodent dung, 11 April 
1972, D. Malloch (DAOM 215329, holotype).

Pullospora tetrachaeta Faurel & Schotter, Revue Mycol., 
Paris 29(4): 280 (1965) [1964]

Facesoffungi number: FoF 07556, Fig. 317
Saprobic on rabbit dung. Sexual morph: undeter-

mined. Asexual morph: Conidiomata 100–200 µm diam., 
80–150 µm high, dark brown to black, pycnidial, solitary to 
gregarious, or confluent, immersed to semi-immersed, or 
immersed with only the short neck visible in surface view, 
globose to subglobose, unilocular, glabrous, with cylindrical 
to somewhat obconic neck, thick-walled, ostiolate. Ostiole 
single, circular or oval, centrally located. Conidiomatal wall 
10–20 µm wide, composed of thick-walled, dark brown to 
brown cells of textura angularis in outer layers, thin-walled, 
paler in the inner layers, becoming much darker in the neck 
region. Conidiophores formed from inner wall layer of con-
idiomata, hyaline, cylindrical, straight or slightly curved, 
branched, septate, invested in mucus. Conidiogenous cells 
7–15 × 2–3 μm, hyaline, subcylindrical to lageniform, dis-
crete or integrated, indeterminate, smooth-walled. Conidia 
9–17 × 3–5 μm ( ̄x = 14 × 4 μm), hyaline, cylindrical to elon-
gate-ellipsoid, rounded at both ends, aseptate, smooth-walled, 
surrounded by sheath, bearing primary and secondary cellular 
appendages; primary appendage 2–4 μm ( ̄x = 3 μm) long, only 
at the base, single, tubular, unbranched, at the broadest point; 
secondary appendages 13–28 μm ( ̄x = 21 μm) long, 2–4 near 

the apex, 3–4 near the base, subpolar, unbranched, filiform, 
attenuated at each end, slightly broad in the middle, flexuous.

Material examined: France, Les-Baux-en-Provence, on 
rabbit dung, 22 October 1974, W. Gams and D. Malloch 
(DAOM 215328, holotype).

Pycnopeziza W.L. White & Whetzel, Mycologia 30(2): 187 
(1938)
 = Acarosporium Bubák & Vleugel ex Bubák, Ber. dt. bot. 
Ges. 29: 384 (1911)

Facesoffungi number: FoF 07550
Leotiomycetes ,  Leotiomycet idae ,  Helot iales , 

Sclerotiniaceae
Saprobic or parasitic on wide range of host plants, e.g., 

Acer rubrum, Alnus rugosa Betula pubescens, Hedera helix, 
Picea pungens, Populus tremuloides, Salix caprea (Sutton 
1980; Nag Raj 1993). Sexual morph: see White and Whet-
zel (1938). Asexual morph: Conidiomata dark brown to 
black, stromatic, pycnidial, solitary to gregarious, initially 
subepidermal, becoming erumpent, globose to subglobose 
or irregularly collapsed, or cupulate, unilocular, glabrous, 
thick-walled, lacking ostiole, but dehiscing by irregular split 
of overlapping host tissue. Conidiomatal wall composed of 
thick-walled, dark brown to hyaline cells of textura angula-
ris to textura globulosa. Conidiophores developing from the 
upper cells of the basal stroma in a palisade along the base of 
the conidiomata, hyaline, cylindrical to subcylindrical, sep-
tate, dichotomously to subdichotomously branched, smooth-
walled. Conidiogenous cells hyaline, holothallic, integrated, 
determinate, smooth-walled. Conidia arthric, formed by 
disarticulation of the conidial chain, produced in complex, 
repeatedly branched chains with the oldest conidium at the 
base, hyaline, cylindrical or allantoid, initially with truncate 
ends, eventually becoming obtuse, 1–3-septate, smooth, bear-
ing filiform, flexuous, attenuated, cellular appendages, aris-
ing from apical and subapical or sometime from basal region.

Type species: Pycnopeziza sympodialis W.L. White & 
Whetzel ex B. Sutton, The Coelomycetes: 34 (1980)
 = Acarosporium sympodiale Bubák & Vleugel ex Bubák, 
Ber. dt. bot. Ges. 29: 385 (1911).

Notes: Acarosporium was introduced by Bubák and 
Vleugel in 1911, with the type species A. sympodiale, occur-
ring on dead leaves of Betula odorata Bechst. von Höhnel 
(1920) introduced a new species A. austriacum Höhn., which 
is morphologically similar to the type taxon. Sutton (1980) 
subsequently synonymized A. austriacum under A. sympo-
diale and recognized only two species, including A. quis-
quiliaris W.L. White & Whetzel ex B. Sutton, the conidia 
of which lack appendages. Nag Raj (1993) recognized three 
taxa namely, A. americanum Nag Raj, A. quisquiliaris and A. 
sympodiale and gave a detailed account of conidium forma-
tion. Ihlen and Tønsberg (1998) and Johnston et al. (2014) 
included A. lichenicola.
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Fig. 316  Pullospora macrospora (DAOM 215329, holotype) a–c 
Herbarium package and specimens. d Appearance of brown to dark 
brown conidiomata with papillae on the dung. e Surface view of 
conidiomatal wall. f–g Sections of peridium. h–i Vertical sections 

of conidiomata. j–n Conidiophores, conidiogenous cells and devel-
oping conidia. o–t Conidia. Scale bars: d = 200  µm, e–g = 20  µm, 
h–i = 100 µm, j–o = 10 µm, p–t = 5 µm

Acarosporium sympodiale has been connected to the sex-
ual morph Pycnopeziza sympodialis (generic type of Pyc-
nopeziza) (White and Whetzel 1938; Whetzel and White 
1940; Sutton 1980). Johnston et al. (2014) synonymized 
Acarosporium under Pycnopeziza because it has available 

sequence data and the name was widely used (Holst-Jensen 
et al. 1997, 2004; Wijayawardene et al. 2017b; Pärtel et al. 
2017). However, lacking an available molecular sequence 
for the asexual morph, the relationship of these two genera 
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Fig. 317  Pullospora tetrachaeta (DAOM 215328, holotype) a, b 
Herbarium package and specimens. c, d Appearance of dark brown 
to black conidiomata on the dung. e, f Vertical sections of con-

idiomata. g Section of peridium. h–l Conidiophores, conidiogenous 
cells and developing conidia. m–q Conidia. Scale bars: d = 200 µm, 
e–f = 50 µm, g = 10 µm, h–q = 5 µm

remains uncertain. New collections are required to delineate 
the circumscription of the genus.

Distribution: Belarus, Canada, Germany, Italy, Norway, 
Sweden, USA (White and Whetzel 1938; Nag Raj 1993; 
Holst-Jense et al. 1997).

Pycnopeziza americanum (Nag Raj) W.J. Li & K.D. Hyde, 
comb. nov.

≡ Acarosporium americanum Nag Raj, Coelomycetous 
Anamorphs with Appendage-bearing Conidia: 98 (1993)

Index Fungorum number: IF557176, Facesoffungi num-
ber: FoF 07551, Fig. 318

Foliicolous, occuring on male inflorescence of Acer 
rubrum. Sexual morph: undetermined. Asexual morph: 
Conidiomata 820–1060 µm diam., 200–700 µm high, dark 
brown to black, stromatic, pycnidial, solitary to gregarious, 
initially closed, ultimately becoming erumpent, globose 
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Fig. 318  Pycnopeziza americanum (asexual morph, CUP 25842, 
holotype). a–c Herbarium package and specimen. d, e Vertical sec-
tions of conidiomata. f Conidioma wall. g–j Conidiophores, con-

idiogenous cells and developing conidia. k–n Conidia. Scale bars 
d–e = 500 µm, f, g = 20 µm, h–j = 10 µm, k–n = 5 µm

to hemispherical, unilocular, glabrous, thick- and smooth-
walled, lacking a definite ostiole, but opening by irregu-
lar splits in the apical wall, then wide open and appearing 
cupulate. Conidiomatal wall 40–110 µm wide, composed 
of thick-walled, dark brown cells of textura angularis to 
textura globulosa in the outer brittle layer, gradually merg-
ing with thin-walled, pale brown to hyaline cells towards 

conidial hymenium. Conidiophores hyaline, cylindrical 
to subcylindrical, septate, dichotomously to subdichoto-
mously branched, developing from the upper cells of the 
basal stroma, packed in a dense palisade. Conidiogenous 
cells hyaline, holothallic, integrated, determinate, septate, 
smooth-walled. Conidia 17–22.5 × 3–5 µm ( ̄x = 19.5 × 3.7; 
n = 30), hyaline, cylindrical to allantoid, initially truncate 
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at both ends, then becoming rounded or truncate, mostly 
1–3-septate, catenate, smooth-walled, bearing appendages; 
appendage 20–40 × 1–3 µm, filiform, flexuous, tapering at 
distal end, slightly broad in the lower half, usually 2, but 
occasionally 3 or 4 arising from apical and subapical region 
of the terminal cell.

Material examined: USA, West Virginia, Morgantown, 
on male inflorescence of Acer rubrum (Aceraceae), 4 June 
1937, Whetzel, Orton & Hoffmaster (CUP 25842, holotype).

Pycnovellomyces R.F. Castañeda, Fungi Cubenses II (La 
Habana): 16 (1987)

Facesoffungi number: FoF 07552
Agaricomycetes, genera incertae sedis
Saprobic on dead leaves of Mimusops commersonii. 

Sexual morph: undetermined. Asexual morph: Conidi-
omata pale ochraceous to pale brown, pycnidial, solitary 
to gregarious, intraepidermal in origin, becoming erumpent 
later, rounded in outline, sessile, globose to subglobose in 
section view, unilocular, ornamented with long, dichoto-
mously or irregularly branched and intertwined aseptate 
hyphae, dehiscing by an irregular split in the apical wall of 
overlapping tissue. Conidomatal hyphae composed of two 
types; (a) pale brown subcylindrical or irregular in shape, 
fascicular, irregularly branched, intertwined, asperate, aris-
ing from upper periphery, or occasionally in the middle; 
(b) hyaline, cylindrical or irregular in shape, irregularly 
branched, septate, with numerous thorns on the surface 
arising from upper and lateral periphery, or surface of pale 
brown hyphae. Conidiomatal wall composed of pale brown 
to hyaline cells of textura angularis to prismatica or intri-
cata. Conidiophores arising in a basal cushion, made up of 
fused hyphae with clamp connections, hyaline, subcylindri-
cal, branched, septate, smooth-walled. Conidiogenous cells 
hyaline, enteroblastic, phialidic, cylindrical to lageniform, 
determinate, with marked periclinal thickenings at collarette 
zone. Conidia hyaline, cylindrical with obtuse to angular 
ends, straight, unicellular, guttulate, thick- and smooth-
walled, bearing subpolar, filiform, flexuous, unbranched or 
dichotomously or trichotomously branched appendages at 
both ends.

Type species: Pycnovellomyces foliicola R.F. Castañeda, 
Fungi Cubenses II (La Habana): 16 (1987)

Notes: Pycnovellomyces is monotypic. This genus is 
a rather bizarre coelomycetes, and is characterized by its 
unique conidiomatal features being golden yellow or brown, 
unilocular, sessile with pale brown to golden yellow, sin-
gle or fasciculate, septate, flexuous, tuberculate to echinu-
late hyphae at the upper periphery, its holoblastic conid-
iogenous cells, and its hyaline conidia with 1–2 bifurcate, 
tubular appendages at both ends (Castañeda 1987; Nag Raj 
1993, this study). Its cylindrical, unicellular conidia with 
appendages leads to a comparison with Chaetospermum. 

However, Chaetospermum has white to yellowish brown or 
pearl, glabrous conidiomata, holoblastic, sympodial conid-
iogenous cells, and unbranched conidial appendages (Nag 
Raj 1993, this study). Nag Raj (1989) re-examined the genus 
and emended the generic description, assigning it to Basidi-
omycota on the basis of its conidiophores with clamp con-
nections. These clamp connections have also been reported 
in Cenangiomyces, Ellula, and Fibulocoela. The differences 
between Pycnovellomyces and these genera were discussed 
under Fibulocoela. No molecular data is available for Pyc-
novellomyces, and fresh collections are needed to link its 
basidiomycetous affinities.

Distribution: Cuba.

Pycnovellomyces foliicola R.F. Castañeda, Fungi Cubenses 
II: 16 (1987)

Facesoffungi number: FoF 07553, Fig. 319
Saprobic on dead leaves of Mimusops commersonii. Sex-

ual morph: undetermined. Asexual morph: Conidiomata 
1000–1500 µm diam., 900–1000 µm high, pale ochraceous 
or pale brown when dry, gelatinous and orange-yellow when 
moistened, pycnidial, solitary to gregarious, intraepidermal 
in origin, becoming erumpent later, rounded in outline, ses-
sile, bearing asperate hyphae on the surface of conidiomata 
(Fig. 319h), globose in sectional view, slightly flattened or 
with a slight depression in the centre of the upper wall, uni-
locular, ostiole absent, but dehiscing by an irregular split 
in the upper wall. Conidiomatal hyphae composed of two 
types; (a) pale brown, 300–700 × 10–50 µm, subcylindri-
cal or irregular in shape, bulging at base, tapering towards 
apex, fascicular, irregularly branched, intertwined, asper-
ate, arising from upper periphery, or occasionally in the 
middle (Fig. 319h); (b) hyaline, 6–30 × 3–7 µm, cylindrical 
or irregular in shape, bluntly rounded at apex, irregularly 
branched, septate, with numerous thorns on the surface 
(Fig. 319j, k), arising from upper and lateral periphery, or 
surface of pale brown hyphae. Conidiomatal wall composed 
of three types; (a) upper wall 30–40 µm wide, thick-walled, 
pale brown to hyaline cells of textura angularis (Fig. 319j); 
(b) lateral wall 30–60 µm wide, thick-walled, pale brown 
to hyaline cells of loose textura prismatica (Fig. 319d); 
(c) basal wall 50–90 µm wide, relatively thick-walled, pale 
brown to hyaline cells of textura angularis to textura por-
recta in the lower layers, and gradually merging with thick-
walled, hyaline textura intricata clamp-bearing hyphae near 
conidial hymenium (Fig. 319l). Conidiophores arising in a 
basal cushion, made up of fused hyphae with clamp connec-
tions (Fig. 319m), hyaline, subcylindrical, branched, septate, 
smooth-walled. Conidiogenous cells 10–30 × 2–3 µm, hya-
line, holoblastic, cylindrical to lageniform, determinate, with 
marked periclinal thickenings at collarette zone (Fig. 319p). 
Conidia 10–17 × 1.5–3  µm ( ̄x = 13.5 × 2.3  µm; n = 30), 
hyaline, cylindrical with obtuse to angular ends, straight, 
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Fig. 319  Pycnovellomyces foliicola (DAOM 199973, isotype) a, b 
Herbarium package and specimen. c, e, f Appearance of yellowish 
brown to brown conidiomata with yellowish brown hyphae on the 
host. d, j Enlarged sectional views of lateral wall. g Cutout view of 
conidiomata showing internal details. h Yellowish brown hyphae on 
the conidiomata surface. i Vertical section of conidioma. j Enlarged 
sectional views of upper wall with hyaline hyphae. k Hyaline, asper-

ate hyphae from conidiomatal wall surface. l Enlarged sectional views 
of basal wall. m–p Conidiophores, conidiogenous cells and develop-
ing conidia (arrows show conidiophores with clamp connections). 
q–t Conidia (arrows show appendages). Scale barsc = 1000  µm, 
d = 20 µm, e–g, i = 500 µm, h = 200 µm, j–m = 20 µm, n–p = 10 µm, 
q–t = 5 µm
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unicellular, guttulate, thick- and smooth-walled, bearing sub-
polar, tubular appendages at both ends; appendages 8–13 µm 
long, mostly 2, occasionally 3 at the apical end, 1–2 at the 
basal end, filiform, flexuous, unbranched or dichotomously 
or trichotomously branched.

Material examined: Cuba, province of Havana, Santiago 
de las Vegas, on dead leaves of Mimusops commersonii 
(Sapotaceae), 26 April 1985, R.F. Castafieda Ruiz, (DAOM 
199973, isotype).

Quaternaria Tul. & C. Tul., Select. fung. carpol. 2: 104 
(1863)
 = Libertella Desm., Annls Sci. Nat., sér. 1 19: 275 (1830)

Facesoffungi number: FoF 07557
Sordariomycetes, Xylariomycetidae, Xylariales, 

Diatrypaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: see Mehrabi et al. (2016). Asexual morph: Con-
idiomata brown, acervular, separate or gregarious, subperi-
dermal, immersed, simple or irregular in shape, unilocular, 
glabrous, thick-walled. Conidiomatal wall composed of pale 
brown to hyaline, thick-walled cells of texura angularis to 
intricata at the basal part. Conidiophores hyaline, branched, 
fasciculate, septate in association with branches, tapered 
towards the apices, formed from the inner cells of basal 
stroma. Conidiogenous cells hyaline, sympodial, cylindri-
cal, integrated, indeterminate, smooth, thick-walled. Conidia 
hyaline, falcate or filiform, curved, aseptate, thin-walled, 
smooth, eguttulate.

Type species: Quaternaria quaternata (Pers.) J. Schröt., 
in Cohn, Krypt.-Fl. Schlesien 3.2(4): 451 (1897) [1908]

Notes: Libertella is characterized by acervular conidio-
mata, holoblastic, sympodial, integrated conidiogenous cells 
and hyaline, falcate or filiform conidia (Sutton 1980). Sac-
cardo (1880) listed L. faginea Desm. collected on Fagus syl-
vatica as the generic type, while Clements and Shear (1931) 
gave L. betulina Desm., collected on Betula sp. as lectotype 
species. Sutton (1980) revised Libertella and considered L. 
faginea representative of the genus, following Saccardo’s 
choice, because of its priority.

Libertella is a polyphyletic genus. The species in this 
genus have been linked to several sexual morphs genera in 
Xylariales (Grove 1937; Maharachchikumbura et al. 2015). 
Libertella faginea was linked to Q. quaternata (=  Q. persoo-
nii Tul.), type of Quaternaria (Saccardo 1882). Libertella 
betulina was linked to Diatrype stigma (Hoffm.) Fr. (Grove 
1937; Croxall 1950). However, those connections have not 
been proven by molecular data. A coelomycetous fungus col-
lected on Fagus sylvatica (Fagaceae) in Italy nested between 
two strains of Q. quaternata (EL60C, GNF13) with boot-
strap value of 100 (MLBS) and 1 (BSPP) in Fig. 320. Our 
collection is similar to L. faginea in form of conidiomata, 
conidiogenous cells and conidia, and the only difference 

is conidial dimensions. However, the conidial dimensions 
could be different because of different geographical fac-
tors, host or measuring methods. For example, conidia 
dimensions of L. faginea have been given as 16 × 3–4 µm 
(Saccardo 1882), 17–26 9 × 0.5–0.75 µm (Grove 1937), 
14–17 × 1.5 µm (Sutton 1980), and 15–22 × 1–2 µm (this 
study). Therefore, our collection is considered conspecific to 
L. faginea. Libertella is also reduced to a synonym of Qua-
ternaria rather than Diatrype as suggested by Maharachchi-
kumbura et al. (2015) based on morphology and phylogeny.

The taxonomy, nomenclature, and phylogeny of Qua-
ternaria have been stated by Rappaz (1987), Gams (1994), 
Acero et al. (2004), and Vasilyeva (2011), and will not be 
presented again. Fresh collections are needed to investigate 
its boundary and relations with related genera.

Distribution: France, Germany, Iran, Italy, Romania, Slo-
vakia, Switzerland, UK, Ukraine, Hungary (Adamčíková 
et al. 2011, Mehrabi et al. 2016; this study).

Quaternaria quaternata (Pers.) J. Schröt., in Cohn, Krypt.-
Fl. Schlesien 3.2(4): 451 (1897) [1908]
 = Quaternaria persoonii Tul. & C. Tul., Select. fung. carpol. 
2: 105 (1863)
 = Libertella faginea Desm., Annls Sci. Nat., sér. 1 19: 276 
(1830)

Facesoffungi number: FoF 07558, Fig. 321
Saprobic on dead stems of Fagus sylvatica (Fagaceae). 

Sexual morph: see Mehrabi et al. (2016). Asexual morph: 
Conidiomata 800–2000 µm diam., 400–600 µm high, brown, 
acervular, subepidermal, separate or gregarious, immersed, 
subglobose or irregular in shape, unilocular, glabrous, thick-
walled. Conidiomatal wall 30–50 µm wide, composed of 
pale brown to hyaline, thick-walled cells of texura angularis 
to texura intricata at the basal stroma. Conidiophores hya-
line, subcylindrical, fasciculate, branched, septate in asso-
ciation with branches, tapered towards the apices, formed 
from the inner cells of basal stroma. Conidiogenous cells 
14–26 × 1–2 µm, hyaline, holoblastic, sympodial, cylindri-
cal, integrated, indeterminate, thick- and smooth-walled. 
Conidia 15–22 × 1–2 µm ( ̄x = 19 × 1.5 µm; n = 30), hyaline, 
falcate, rounded at each end, curved, aseptate, thin-walled, 
smooth, eguttulate.

Material examined: Italy, Province of Forlì-Cesena, 
Passo la Calla, on dead land branches of Fagus sylvatica 
(Fagaceae), 3 August 2015, Erio Camporesi, IT2577 
(MFLU 15-2605), (KUN, HKAS 93599).

Notes: The asexual morph of Quaternaria quaternata 
resembles Tryblidiopsis pinastri (=  Tryblidiopycnis pinastri 
Höhn.) in having holoblastic, sympodial conidiogenous cells 
and falcate conidia, but it is distinguished by conidiomatal 
structure. Quaternaria quaternata has acervular, unilocular 
conidiomata, whereas T. pinastri has pycnidial, unilocular to 
multilocular conidiomata with thick basal stroma.
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Fig. 320  Phylogenetic tree generated from a maximum likelihood 
analysis based on a concatenated alignment of LSU, ITS and tub2 
sequences data of Diatrypaceae. Seventy-one strains are included in 
the analyses, which comprise 3002 characters including gaps (ITS: 
1–702, LSU: 703–1577, tub2: 1578–3002). Lopadostoma turgidum 
CBS 133207 is used as the outgroup taxon. The tree topology of the 
maximum likelihood analysis is similar to the Bayesian analysis. 
The best scoring RAxML tree with a final optimization likelihood 
value of − 17348.916958 is presented. The matrix had 1156 dis-
tinct alignment patterns, with 65.86% of undetermined characters or 
gaps. Estimated base frequencies were: A = 0.232389, C = 0.232389, 
G = 0.251650, T = 0.260002; substitution rates AC = 0.957438, 
AG = 2.339970, AT = 2.339970, CG = 0.829454, CT = 4.380498, 
GT = 1.000000; gamma distribution shape parameter α = 0.441031. 
The Bayesian posterior probabilities analysis for final split frequency 
critical value for the topological convergence diagnostic is 0.009796. 
Maximum likelihood (MLBS) bootstrap support values higher than 
50%, and Bayesian posterior probabilities ≥ 0.95 (PP) are shown 
above or below the nodes. Hyphen (“–”) indicates a value lower than 
50% for MLBS and a posterior probability lower than 0.95 for BYY. 
Ex-type strains are in bold. New isolates are in blue

◂

Rhabdocline Syd., in Sydow & Petrak, Ann Mycol. 20(3/4): 
194 (1922)
 = Meria Vuill., C. r. hebd. Séanc. Acad. Sci., Paris 122: 
546 (1896)
 = Rhabdogloeum Syd., in Sydow & Petrak, Ann Mycol. 
20(3/4): 215 (1922)

Facesoffungi number: FoF 07572
Leotiomycetes, Leotiomycetidae, Incertae sedis, 

Hemiphacidiaceae
Saprobic or parasitic on the host plant in terrestrial habi-

tat. Sexual morph: see Parker and Reid (1969). Asexual 
morph: two types (a) sporodochial asexual morph (e.g. 
Meria), see Sherwood-Pike et al. (1986) and Gernand et al. 
(1997); (b) acervular asexual morph (e.g. Rhabdogloeum). 
Conidiomata pale ochraceous to orange-yellow, gelatinous 
amphigenous, acervular, solitary to gregarious or conflu-
ent, rounded to oval, unilocular, glabrous, thick-walled, 
dehiscing by a split in the host epidermis. Ostiole absent. 
Conidiomatal wall composed of hyaline, thin-walled cells 
of textura angularis at base. Conidiophores arising from the 
upper cells of the basal stroma, hyaline, branched, septate. 
Conidiogenous cells hyaline, cylindrical to ampulliform, dis-
crete or sometimes integrated, smooth-walled, proliferating 
one or two times. Conidia hyaline, cylindrical to ellipsoid, 
straight or slightly curved, narrowed at middle zone, asep-
tate, smooth-walled, guttulate, bearing a filiform, curved, 
apical, mucoid appendage.

Type species: Rhabdocline pseudotsugae Syd., Ann 
Mycol. 20(3/4): 194 (1922)

Notes: Rhabdogloeum was introduced by Sydow and 
Petrak (1922) to accommodate a single species R. pseudot-
sugae, collected on living leaves of Pseudotsuga taxifolia 
in North America, together with a new genus Rhabdo-
cline described from same host. Therefore, Sydow (1922) 

suggested Rhabdocline to be the sexual morph of Rhab-
dogloeum. Two additional species, R. abietinum Dearn. col-
lected on leaves of Abies fraseri and R. hypophyllum D.E. 
Ellis & L.S. Gill collected on leaves of P. taxifolia were 
included in Rhabdogloeum (Dearness 1928; Ellis and Gill 
1945). However, Rhabdogloeum abietinum was later con-
sidered a synonym of Rhabdogloeopsis balsameae, and R. 
hypophyllum was transferred to Cryptocline Petrak (Nag Raj 
and Morgan-Jones 1973).

Parker and Reid (1969) reported that Rhabdocline weirii 
A.K. Parker & J. Reid was associated with Rhabdogloeum 
pseudotsugae based on culture study. Therefore, Rhab-
dogloeum was reduced to a synonym of Rhabdocline (John-
ston et al. 2014, Wijayawardene et al. 2017). Except for 
Rhabdogloeum asexual morph, Rhabdocline species have 
also been reported to have a Meria asexual morph based 
on ITS sequence data (Sherwood-Pike et al. 1986; Gernand 
et al. 1997; Stone and Gernandt 2005). Meria is a hypho-
mycetous taxon which has sporodochial conidiomata, and 
oblong conidia without appendages, while Rhabdogloeum is 
a coelomycetous taxon with acervular conidiomata produc-
ing cylindrical to ellipsoid conidia with apical appendages 
(Sherwood-Pike et al. 1986, this study). The asexual morph 
of R. weirii (=  Rhabdogloeum pseudotsugae) has not been 
studied by molecular data, thus further investigations based 
on fresh collections and phylogenetic inferences with multi-
loci sequence are needed. We re-examined herbarium speci-
men of asexual Rhabdocline weirii and provide a detailed 
description and plate for further reference.

Distribution: Canada, USA (Parker and Reid 1969; Sher-
wood-Pike et al. 1986, this study)

Rhabdocline weirii A.K. Parker & J. Reid, Can. J. Bot. 47: 
1540 (1969)
 = Rhabdogloeum pseudotsugae Syd., in Sydow & Petrak, 
Ann Mycol. 20(3/4): 215 (1922)

Facesoffungi number: FoF 07573, Fig. 322
Parasitic on leaves of Pseudotsuga menziesii. Sexual 

morph: see Parker and Reid (1969). Asexual morph: 
Conidiomata 420–550 µm diam., 180–230 µm high, pale 
ochraceous to orange-yellow, gelatinous amphigenous, pyc-
nidial, solitary to gregarious or confluent, rounded to oval, 
unilocular, glabrous, thick-walled, dehiscing by a split in 
the host epidermis which often remains as a flap covering 
the conidioma, with yellowish conidia mass at lateral zone 
of conidiomata (Fig. 322d–f). Ostiole absent. Conidiomatal 
wall 10–20 µm wide, composed of thin-walled, hyaline, 
cells of textura angularis at base. Conidiophores arising 
from the upper cells of the basal stroma, hyaline, cylindri-
cal, branched, septate, smooth-walled. Conidiogenous cells 
5–15 × 2–6 µm, hyaline, enteroblastic, phialidic, cylindrical 
to ampulliform, discrete or sometimes integrated, smooth-
walled, proliferating once or twice. Conidia 11–17 × 3–6 µm 
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Fig. 321  Quaternaria quaternata (MFLU 15-2605) a Herbarium 
package and specimens. b, c Appearance of brown conidiomata on 
the host. d Vertical section of conidiomata. e Section of peridium. f–

k Conidiophores, conidiogenous cells and developing conidia (arrows 
show conidiogenous loci). l–q Conidia. Scale bars: d = 1000 μm, 
e = 200 μm, f, l = 20 μm, g–k = 10 μm, m–q = 5 μm
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Fig. 322  Rhabdocline weirii (asexual morph, DAOM 215573) a, b 
Herbarium package and specimen. c–f Appearance of orange-yellow 
conidiomata with yellowish conidial mass on host. g–j Vertical sec-
tions of conidiomata. k–o Conidiophores, conidiogenous cells and 

developing conidia (k, o stained by 10% KOH and India ink). p–t 
Conidia. Scale bars c = 1000  µm, d–f = 200  µm, g–j = 100  µm, k–
t = 10 µm

( ̄x = 13.5 × 5 µm; n = 50), hyaline, cylindrical to ellipsoid, 
straight or slightly curved, narrowed at middle zone, obtuse 
or rounded at the apex, truncate at the base, aseptate, 

smooth-walled, guttulate, bearing a filiform, curved, apical, 
mucoid appendage 7–18 µm ( ̄x = 12 µm) long.
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Fig. 323  Rhabdogloeopsis bal-
sameae (redrawn from Morgan-
Jones et al. 1972c) a Conidia. b 
Vertical section of conidioma. c 
Conidiophores, conidiogenous 
cells and conidia

Material examined: Canada, British Columbia, Langford, 
on leaves of Pseudotsuga menziesii (Pinaceae), June 1966, 
A.K. Parker (DAOM 215573).

Rhabdogloeopsis Petr., Ann Mycol. 23(1/2): 52 (1925)
Facesoffungi number: FoF 07574, Fig. 323
Ascomycota, genera incertae sedis
Habit on Abies balsamea and A. fraseri (Pinaceae). Sex-

ual morph: undetermined. Asexual morph: Conidiomata 
pale brown, acervular, hypophyllous, solitary to gregarious, 
subepidermal, immersed, linear or oval, unilocular, glabrous. 
Ostiole absent. dehiscence by irregular splits of the overlap-
ping host epidermis. Conidiomatal wall composed of thin-
walled, pale brown to hyaline cells of textura angularis in 
the basal part. Conidiophores arising from the upper cells 
of the basal stroma, hyaline, cylindrical, branched, septate, 
smooth-walled. Conidiogenous cells hyaline, holoblastic, 
sympodial, cylindrical, slightly curved, integrated, indeter-
minate, smooth-walled, with 1–3 sympodial, unthickened 
proliferations towards the apices. Conidia hyaline, fusiform, 
sometimes broader at the middle zone, obtuse at the apex, 

slightly truncate the base, aseptate, smooth-walled, guttulate 
(adapted from Morgan-Jones et al. 1972c; Sutton 1980).

Type species: Rhabdogloeopsis balsameae (Davis) Petr., 
Ann Mycol. 23(1/2): 52 (1925)

Notes: Petrak (1925) proposed Rhabdogloeopsis to 
accommodate a segregated species Gloeosporium bal-
sameae Davis as R. balsameae which was collected form 
Abies balsamea in Wisconsin. This genus was re-described 
by Nag Raj and Morgan-Jones (1973). While the illustra-
tion is purported to be of Rhabdogloeopsis balsameae it is, 
in fact, of asexual morph of Rhabdocline weirii (=  Rhab-
dogloeum pseudotsugae), and it was amended by Sutton 
(1980) and Nag Raj (1993). Rhabdogloeopsis is character-
ized by holoblastic conidiogenous cells with 1–3 sympodial, 
unthickened proliferations towards the apices and fusiform, 
aseptate conidia (Bonar 1962; Sutton 1980). The holoblastic, 
sympodial,conidiogenous cells in Rhabdogloeopsis closely 
resemble Hypocline. The later has eustromatic conidiomata 
with upper and basal wall cells of textura angularis pro-
ducing cylindrical conidia, which differs from the acervular 
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Fig. 324  Rhodesia subtecta 
(redrawn from Sutton 1980) a 
Conidia. b Conidiophores, con-
idiogenous cells and developing 
conidia. c Vertical section of 
conidioma

conidiomata producing fusiform conidia in Rhabdogloeopsis 
(Sutton 1980; Morgan-Jones et al. 1972c).

Bonar (1962) and Korf (1962) made a connection 
between asexual morph Rhabdogloeopsis balsameae (≡ 
Gloeosporium balsameae) and sexual morph Stegopezi-
zella balsameae (=  Sarcotrochila balsameae (Davis) Korf), 
based on both morphs occurring on same host. However, 
this connection has not been proven by culture study. Thus 
Rhabdogloeopsis is accepted as a legitimate name following 
Kirk et al. (2013) and Wijayawardene et al. (2017b), rather 
than a synonym of Sarcotrochila (Index Fungorum 2019). 
It is necessary to obtain fresh material of type species and 
to make cultural connections in other species.

Distribution: USA (Sutton 1980).

Rhodesia Grove, British Stem- and Leaf-Fungi (Coelomy-
cetes) 2: 205 (1937)

Facesoffungi number: FoF 07576, Fig. 324
Ascomycota, genera incertae sedis
Habit on leaves and stems of Ammophila arenaria 

(Poaceae) (Sutton 1980). Sexual morph: undetermined. 
Asexual morph: Conidiomata brown, acervular, solitary to 
gregarious, subepidermal, immersed, elongate to subglobose 

in section view, unilocular, glabrous. Ostiole absent, dehis-
cence by irregular rupture of the overlapping tissue. Conidi-
omatal wall composed of pale brown cells of textura angu-
laris in the basal part. Conidiophores arising from the inner 
wall layer of basal stroma, hyaline, cylindrical, branched, 
septate, smooth-walled. Conidiogenous cells hyaline, entero-
blastic, phialidic, cylindrical, integrated or discrete, deter-
minate, smooth-walled, with minute channel and evident 
collarette, periclinal wall thickened. Conidia hyaline, oval, 
tapered to apex, slightly truncate at the base, unicellular, 
smooth-walled, guttulate (adapted from Sutton 1980).

Type species: Rhodesia subtecta (Roberge ex Desm.) 
Grove, British Stem- and Leaf-Fungi (Coelomycetes) 2: 
205 (1937)

Notes: Only one species was accepted by Index Fungorum 
(2019) and Sutton (1980), but Wijayawardene et al. (2017b) 
estimated two species in the genus. Rhodesia is similar to 
Asteroma in having acervular conidiomata and phialidic, 
cylindrical conidiogenous cells. The oval conidia in Rho-
desia differs from those in Asteroma that are cylindrical to 
fusiform and acicular or even more broadly fusiform (Sutton 
1980). The genus has never been studied by molecular data. 
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Therefore, a fresh collection of the type species is needed to 
resolve its taxonomic placement.

Distribution: Germany (Sutton 1980).

Rhodesiopsis B. Sutton & R. Campb., Nova Hedwigia 30: 
289 (1979) [1978]

Facesoffungi number: FoF 07578
Ascomycota, genera incertae sedis
Saprobic on leaves of host plant. Sexual morph: undeter-

mined. Asexual morph: Conidiomata orange-yellow, acer-
vular, scattered to gregarious, initially immersed, becoming 
erumpent, circular to oval or irregular in outline, unilocu-
lar, glabrous, gelatinous, dehiscing by an irregular split in 
the overlying host tissue. Conidiomatal wall composed of 
thick-walled, brown to hyaline cells of textura angularis in 
the basal part. Conidiophores arising from the inner wall 
layer of basal stroma, hyaline, cylindrical to subcylindrical, 
branched, septate, smooth-walled, invested in mucus. Con-
idiogenous cells hyaline, enteroblastic, annellidic, clavate 
to subcylindrical, integrated, indeterminate, smooth-walled, 
with percurrent proliferation. Conidia hyaline, ellipsoid to 
fusiform, with an obtuse or acute apex and a narrow and 
truncate base, unicellular, thick- and smooth-walled, gut-
tulate, bearing a infundibuliform, flame-like or irregular, 
mucoid appendage at one end or both ends.

Type species: Rhodesiopsis gelatinosa B. Sutton & R. 
Campb., Nova Hedwigia 30: 290 (1979) [1978]

Notes: Rhodesiopsis is a monotypic genus. The ellipsoid 
to fusiform conidia with mucoid, apical appendage can be 
confused with those of Allantophomopsiella, Allantopho-
mopsis and Zelandiocoela. However, Rhodesiopsis can be 
separated from these genera by its acervular conidiomata 
and annelidic conidiogenous cells with up to 7 annellations 
(Nag Raj 1993). There is no molecular data for Rhodesiop-
sis. Therefore, new collections are needed to epitypify the 
genus and to place it in a natural classification.

Distribution: UK.

Rhodesiopsis gelatinosa B. Sutton & R. Campb., Nova Hed-
wigia 30: 290 (1979) [1978]

Facesoffungi number: FoF 07579, Fig. 325
Saprobic on leaves of Phormium tenax (Asphode-

laceae) and Poa oliosa (Poaceae). Sexual morph: undeter-
mined. Asexual morph: Conidiomata 400–700 µm diam., 
120–200 µm high, orange-yellow, acervular, scattered to 
gregarious, initially immersed, becoming erumpent, cir-
cular to oval or irregular in outline, unilocular, glabrous, 
gelatinous, thick-walled, lacking an ostiole, but dehiscing by 
an irregular split in the overlying host tissue. Conidiomatal 
wall 10–40 µm wide, composed of thick-walled, brown to 
hyaline cells of textura angularis in the basal part. Conidi-
ophores arising from the inner wall layer of basal stroma, 
hyaline, cylindrical to subcylindrical or irregular, branched, 

septate, smooth-walled, invested in mucus. Conidiogenous 
cells 10–20 × 3–4 μm, hyaline, enteroblastic, annellidic, 
clavate to subcylindrical, integrated, indeterminate, smooth-
walled, with up to seven percurrent proliferations. Conidia 
8–12 × 3–5 μm ( ̄x = 10 × 4 μm, n = 30), hyaline, ellipsoid to 
fusiform, with an obtuse or acute apex and a narrow and 
truncate base, unicellular, thick- and smooth-walled, gut-
tulate, bearing an infundibuliform, flame-like or irregular, 
mucoid apical appendage and sometimes, a shorter and less 
conspicuous, mucoid, basal appendage.

Material examined: UK, Cornwall, Lizard, on the leaves 
of Phormium tenax (Asphodelaceae), B.C. Sutton, 18 April 
1976 (IMI 202761C, holotype).

Rhodosticta Woron., Izv. Imp. St.-Peterburgsk. Bot. Sada 
11: 13 (1911)

Facesoffungi number: FoF 07575, Fig. 326
Sordariomycetes, Sordariomycetidae, Phyllachorales, 

Phyllachoraceae
Parasitic on the host plant. Sexual morph: undetermined. 

Asexual morph: Conidiomata yellowish brown, stromatic, 
pycnidial, usually epiphyllous, scattered to gregarious, 
immersed, globose to irregular in shape, multilocular, occa-
sionally convoluted, glabrous. Ostiole single to each locule, 
circular to irregular. Conidiomatal wall composed of thin-
walled, loose, hyaline cells of textura angularis in the base 
and lateral part, merging with a few septate, unbranched, 
pale brown, hyphal elements extending towards and lining 
the ostiole. Conidiophores formed from the inner wall layer 
of the conidiomata, hyaline, cylindrical to subcylindrical, 
branched at the base, septate, smooth-walled. Conidiog-
enous cells hyaline, enteroblastic, phialidic, cylindrical to 
lageniform, usually integrated, determinate, smooth-walled, 
apertures terminal or on short lateral branches which form 
immediately below septa, with flared collarettes and marked 
periclinal thickenings around the apertures. Conidia hya-
line, cuneiform to obovoid, rounded at the apex, blunt and 
truncate at the base, unicellular, smooth-walled, eguttulate 
(adapted from Sutton 1980; Nag Raj and DiCosmo 1982).

Type species: Rhodosticta caraganae Woron., Izv. Imp. 
St.-Peterburgsk. Bot. Sada 11: 13 (1911)

Notes: Rhodosticta was re-described and illustrated by 
Sutton (1980) and Nag Raj and DiCosmo (1982). The sexual 
morph of Rhodosticta has been assigned to Apiosphaeria 
Höhn. (Sydow 1930, 1935; Hanlin 1997) and Polystigma 
DC. (von Höhnel 1917; Sutton 1980; Cannon and Kirk 
2007). Dianese et al. (1994) studied the asexual morph of 
A. guaranitica (Speg.) Höhn. (type species of Apiospha-
eria) and stated that Oswaldina icarahyensis Rangel was 
its asexual morph, rather than R. caraganae. The connec-
tion between Rhodosticta and Polystigma has not been suc-
cessfully demonstrated. Maharachchikumbura et al. (2015) 
listed Rhodosticta as a member of Chaetosphaeriaceae 
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Fig. 325  Rhodesiopsis gelatinosa (IMI 202761C, holotype) a, b 
Herbarium package and specimens. c–e Appearance of orange-yellow 
conidiomata on the host. f Vertical section of conidioma. g, h Con-

idiophores, conidiogenous cells and developing conidia. i–n Conidia. 
Scale bars: c–e = 200 µm, f = 100 µm, g–h = 10 µm, i–n = 5 µm

(Chaetosphaeriales, Sordariomycetes). However, Wijaya-
wardene et  al (2017a, b) placed it in Phyllachoraceae 
(Phyllachorales, Sordariomycetes) and included two taxa. 
Rhodosticta caraganae has been reported to be associated 
with leaf lesions on Caragana frutescens (Fabaceae) (Sutton 
1980). There is no molecular data available for Rhodosticta. 
Fresh collections are needed to place it in a natural group.

Distribution: USA (Sutton 1980).

Rhytisma Fr., K. svenska Vetensk-Akad. Handl., ser. 3 40: 
104 (1819)

Facesoffungi number: FoF 07577, Fig. 327

Leotiomycetes, Leotiomycetidae, Rhytismatales, 
Rhytismataceae

Saprobic or parasitic on the host plant. Sexual morph: 
see Cannon and Minter (1984), Weber and Webster (2002). 
Asexual morph: Conidiomata black, stromatic, solitary 
to gregarious or confluent, epidermal, immersed to semi-
immersed, circular to irregular in outline, applanate, uni-
locular or multilocular, glabrous, ostiolate. Ostiole circular, 
papillate, centrally located. Conidiomatal wall composed of 
thick-walled, dark brown cells of textura angularis in the 
upper part, becoming thicker, pale brown cells in the basal 
part, in which are scattered dark brown sclerotized cells. 
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Fig. 326  Rhodosticta caraga-
nae (redrawn from Sutton 1980) 
a Vertical section of conidioma. 
b Conidia. c Conidiophores, 
conidiogenous cells and devel-
oping conidia

Conidiophores formed from the inner wall layer cells of 
basal stroma, hyaline, cylindrical to irregular, branched and 
septate at the base and irregularly above, smooth-walled. 
Conidiogenous cells hyaline, enteroblastic, phialidic, cylin-
drical to lageniform, integrated or discrete, determinate, 
smooth-walled, with periclinal wall thickened towards apex. 
Conidia hyaline, cylindrical or slightly tapered to the base, 
straight or slightly curved, unicellular, smooth-walled, egut-
tulate (adapted from Sutton 1980; Weber and Webster 2002).

Type species: Rhytisma acerinum (Pers.) Fr., K. svenska 
Vetensk-Akad. Handl., ser. 3 40: 104 (1819)

Notes: The generic type of Melasmia, M. acerina Lév. 
was generally considered as asexual morph of R.acerinum 
(Darker 1967; Sutton 1980; Cannon and Minter 1984). Both 
sexual and asexual morphs were associated with tar spots on 
leaves of host plants in family Sapindaceae (Sutton 1980; 
Weber and Webster 2002; Suto 2009; Wang et al. 2009; 
Masumoto et al. 2014, 2015). Based on “one fungus = one 
name” principle, Rhytisma was proposed for conservation 
over Melasmia (Johnston et al. 2014, Wijayawardene et al. 
2017). The asexual morph of Rhytisma resembles Aoria in 
having stromatic, glabrous conidiomata as well as the same 
habit causing tar spots on leaves, but the latter was distin-
guished from the former by its holoblastic, sympodial con-
idiogenous cells and ellipsoid conidia (Sutton 1980). There 
is no molecular data available for Melasmia species. It is 
necessary to obtain fresh collections and cultures to confirm 
connection between Rhytisma and Melasmia.

Distribution: worldwide (Wijayawardene et al. 2017).

Rileya A. Funk, Can. J. Bot. 57(1): 7 (1979)
Facesoffungi number: FoF 07580, Fig. 328
Ascomycota, genera incertae sedis

Parasitic on the host plant in terrestrial habitat. Sexual 
morph: undetermined. Asexual morph: Conidiomata 
black, pycnidial, scattered to gregarious, semi-immersed, 
innate-erumpent, globose, carbonaceous, unilocular, gla-
brous, ostiolate. Ostiole single, slightly papillate, centrally 
located. Conidiomatal wall composed of thick-walled, 
dark brown to brown cells of textura globulosa to textura 
angularis in the exterior, gradually merging with relatively 
thinner, hyaline cells of textura prismatica in the conidial 
hymenium. Conidiophores arising from inner layer cells of 
conidiomata, hyaline, cylindrical, branched, septate, smooth-
walled, invested in mucus. Conidiogenous cells hyaline, 
enteroblastic, annellidic, cylindrical, integrated or discrete, 
indeterminate, smooth-walled. Conidia hyaline, elongate-
fusiform, truncate at the base, terminal, scolecosporous, 
with the distosepta thinner than the periclinal wall, smooth-
walled, apical cell attenuated into a long tubular, flexuous 
appendage (adapted from Nag Raj and DiCosmo 1980; Nag 
Raj 1993).

Type species: Rileya piceae A. Funk, Can. J. Bot. 57(1): 
7 (1979)

Notes: Rileya is monotypic. Rileya piceae was collected 
from living branches of Picea sitchensis (Pinaceae). The 
genus is characterized by globose, carbonaceous, pycnidial 
conidiomata, annellidic, cylindrical conidiogenous cells 
and scolecosporous, distoseptate conidia with a long tubu-
lar, flexuous apical appendage (Funk 1979; Nag Raj 1993). 
Rileya shares similar distoseptate conidia with Coryneum 
(e.g. C. megaspermum, C. stromatoideum, C. umbonatum), 
and Massariothea. However, Massariothea has paraphyses 
which are absent in Coryneum and Rileya. Coryneum dif-
fers from Rileya by its acervular conidiomata and brown, 
narrowly to broadly fusiform or globose conidia without an 
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Fig. 327  Rhytisma acerinum 
(asexual morph, redrawn 
from Sutton 1980) a Detail of 
conidiomatal wall. b Conidia. c 
Conidiophores, conidiogenous 
cells and developing conidia. d 
Vertical section of a conidioma

appendage (Sutton 1980; Nag Raj 1993). There is no molec-
ular data available for Rileya. Fresh collections are needed 
to place it in a natural group.

Distribution: Canada (Nag Raj 1993).

Sakireeta Subram. & K. Ramakr., J. Indian bot. Soc. 36: 
83 (1957)

Facesoffungi number: FoF 07583
Dothideomycetes, Incertae sedis, Botryosphaeriales, 

Botryosphaeriaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
brown to dark brown, pycnidial, subepidermal, usually 
aggregated, immersed, globose to depressed globose, uni-
locular to irregular multi-locular, glabrous, ostiolate, thick-
walled. Conidiomatal wall composed of thick-walled, brown 
cell of textura angularis. Conidiophores reduced to conid-
iogenous cells. Conidiogenous cells hyaline, holoblastic, 
cylindrical to ampulliform. Conidia hyaline, subcylindri-
cal to narrowly ellipsoidal or clavate, rounded at the apex, 
slightly truncated at the base, unicellular, initially bear-
ing a cone-shaped, mucoid, apical sheath which splits up 

selectively forming three or four, tentaculiform, undulate 
appendages.

Type species: Sakireeta madreeya Subram. & K. Ram-
akr., J. Indian bot. Soc. 36: 84 (1957)

Notes: Nag Raj (1973a, b) re-described the generic type 
and showed it was similar to Tiarosporella paludosa in hav-
ing subcylindrical to clavate conidia, with an everted cone-
like appendage that later splits into 3–4 tentacular append-
ages, but it has smaller conidia. On this basis S. madreeya 
was referred to T. madreeya. The concept was followed 
by later authors (Sutton and Marasas 1976; Sutton 1980; 
Nag Raj 1993). Crous et al. (2015b) resurrected the genus 
Sakireeta based on T. madreeya, which has multilocular con-
idiomata embedded in a brown stroma. Sakireeta remains 
monotypic. To provide further taxonomy and phylogeny 
studies of Sakireeta, recollecting material from type locali-
ties and isolating the organism into pure culture is essential.

Distribution: India.

Sakireeta madreeya Subram. & K. Ramakr., J. Indian bot. 
Soc. 36: 84 (1957)
≡ Tiarosporella madreeya (Subram. & K. Ramakr.) Nag Raj, 
Can. J. Bot. 51(12): 2470 (1974) [1973]
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Fig. 328  Rileya piceae (redrawn 
from Nag Raj and DiCosmo 
1980) a Vertical section of 
conidioma. b Enlarged view of 
conidiomatal wall. c Conidia. d 
Conidiophores, conidiogenous 
cells and developing conidia

Facesoffungi number: FoF 07584, Fig. 329
Saprobic on dead culms of Aristida setacea. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
brown to dark brown, pycnidial, aggregated, immersed, glo-
bose to depressed globose, mostly irregularly multilocular in 
a stroma, glabrous, ostiolate, thick-walled. Conidiomata wall 
composed of thick-walled, brown cells of textura angularis 
in the outer layers, becoming hyaline cells towards conidial 
hymenium. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells 8–10 × 2.5–4 µm, hyaline, holoblastic, 
cylindrical to ampulliform, determinate, smooth-walled, 
and arising all around the cavity of the conidioma. Conidia 
17.5–26 × 4.5–9.7 µm ( ̄x = 20 × 6.5 µm; n = 30), hyaline, 
subcylindrical to narrowly ellipsoidal or clavate, rounded at 
the apex, slightly truncated at the base, unicellular, initially 
bearing a cone-shaped, mucoid, apical sheath which splits 
into three or four, tentaculiform, undulate appendages.

Material examined: India, Madras, Choolai, on dead 
culms of Aristida setacea (Poaceae), K. Ramakrishnan, 27 
November 1951 (MUBL 631 = MII 196129, holotype).

Sarcophoma Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 125(1–2): 75 (1916)

Facesoffungi number: FoF 07581, Fig. 330
Ascomycota, genera incertae sedis
Saprobic on the host plant. Sexual morph: undeter-

mined. Asexual morph: Conidiomata yellowish brown to 
dark brown, stromatic, solitary, immersed, globose to sub-
globose, unilocular, glabrous. Ostiole absent, dehiscence by 
irregular split of the apical wall. Conidiomatal wall com-
posed of thick-walled, pale brown cells of textura angularis. 
Conidiophores reduced to conidiogenous cells. Conidiog-
enous cells hyaline, enteroblastic, mono- or polyphialidic, 
ampulliform to doliiform, integrated or discrete, determi-
nate, smooth-walled, periclinal wall thickened towards apex. 
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Fig. 329  Sakireeta madreeya 
(MUBL 631 = MII 196129,hol-
otype, f–h redrawn from Nag 
Raj 1993). a Herbarium speci-
men. b Additional slide. c Dark 
brown to black conidioma. d–e 
Conidia. Scale bars c = 100 µm, 
d–e, g–h = 10 µm, f = 50 µm

Conidia hyaline, ellipsoid to obpyriform, with obtuse apex 
and narrow and truncate base, unicellular, smooth-walled, 
eguttulate (adapted from Sutton 1980).

Type species: Sarcophoma endogenospora Höhn., Sber. 
Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 125(1–2): 76 
(1916)

Notes: Morgan-Jones (1971), Sutton (1980) and Sivane-
san (1984) considered S. miribelii (Fr.) Höhn. as the generic 
type and listed S. endogenospora as a synonym. Wijaya-
wardene et al. (2017b) reinstated S. endogenospora as the 
generic type as it has priority. Three taxa were accepted in 
Sarcophoma, S. endogenospora, S. eriogoni (Ellis & Everh.) 
Arx and S. garganica (Sacc. & D. Sacc.) Arx (Sutton 1980; 
Wijayawardene et  al. (2017b). Sarcophoma endogenos-
pora (=  S. miribelii) has been linked to the sexual morph 
Guignardia miribelii Aa based on culture study (Van der 
Aa 1975). However, G. miribelii was synonymized under 
Discosphaerina miribelii (Aa) Sivan. (Hyponectriaceae, 

Xylariales) by Sivanesan (1984). Due to a lack of culture 
and molecular data of the type species, the placement of 
Sarcophoma and its sexual morph are uncertain. Fresh col-
lections are needed to place it in a natural group.

Distribution: Austria, France, Germany, Hungary, Italy, 
Latvia, Romania, UK (van der Aa 1975; Sutton 1980).

Satchmopsis B. Sutton & Hodges, in Sutton, Nova Hedwigia 
26(1): 1 (1975)

Facesoffungi number: FoF 07582, Fig. 331
Leot iomycetes ,  Leot iomycet idae ,  Leot ia les , 

Cochlearomycetaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown to brown, stromatic, superficial, subepidermal, ses-
sile, infundibuliform to cupulate or cylindrical, unilocular. 
Ostiole absent, dehiscence by irregular splits of the apical 
wall. Conidiomatal wall composed of thick-walled, dark 
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Fig. 330  Sarcophoma 
endogenospora (redrawn from 
Sutton 1980) a Conidia. b Con-
idiogenous cells and developing 
conidia. c Vertical section of 
conidioma

brown to hyaline cells of textura angularis in the basal part, 
becoming vertically elongated, adpressed, parallel, dark 
brown hyphae of textura porrecta in the lateral part. Con-
idiophores arising from the upper cells of the basal stroma, 
hyaline, cylindrical, branched towards base, septate, smooth-
walled. Conidiogenous cells hyaline, enteroblastic, phialidic, 
cylindrical to long lageniform, integrated or discrete, deter-
minate, smooth-walled, with minute collarettes. Conidia 
hyaline, cylindrical or acerose, unicellular, smooth-walled 
(adapted from Nag Raj 1977a) (Fig. 332).

Type species: Satchmopsis brasiliensis B. Sutton & 
Hodges, in Sutton, Nova Hedwigia 26(1): 3 (1975)

Notes: The genus was introduced by Sutton (1975) to 
accommodate a single species S. brasiliensis collected on 
dead leaves of Eucalyptus sp. in Brazil. The genus is char-
acterized by sessile conidiomata with a one-cell thick peri-
clinal wall composed of vertically elongated, almost parallel 
pseudoparenchyma, phialidic conidiogenous cells and hya-
line, cylindrical, unicellular conidia (Nag Raj 1977a, b; Sai-
kawa et al. 1991). Sutton and Pascoe (1987) included S. aus-
traliensis B. Sutton & Pascoe with an extensive geographical 
distribution in North, Central and South America, Asia, 
and Australasia. Castañeda (1987) added a third species, 

S. sacciformis R.F. Castañeda, which is distinguished by 
its falcate, 1-septate conidia with basal appendage, and a 
periclinal wall that is pale brown in the lower part, and dark 
brown in the apical part. However, S sacciformis was later 
designated as the type species of Zelosatchmopsis by Sai-
kawa et al. (1991), based on its distinct conidial morphology. 
Another taxon, S. cubensis R.F. Castañeda & W.B. Kendr. 
was described from a dead leaf of Citharexylum fruticosum 
(Verbenaceae) in Cuba (Castañeda and Kendrick 1991). 
Crous et al. (2006b) showed that S. brasiliensis was close 
to several families (Dermateaceae (ITS), Tympanidaceae, 
Pseudeurotiaceae, and Vibrisseaceae (LSU) and Phacidi-
aceae (SSU) in Helotiales, but its definite placement can-
not be confirmed. Ekanayaka et al. (2019) revised Leotio-
mycetes and placed Satchmopsis in Cochlearomycetaceae 
(Leotiales). The taxonomy of Satchmopsis warrants further 
investigations based on fresh collections and phylogenetic 
inferences with multi-loci.

Distribution: USA, Australasia, Brazil, Colombia, Cuba, 
Indonesia (Sutton 1975; Sutton and Pascoe 1987; Crous 
et al. 2006b).

Scaphidium Clem., Bot. Surv. Nebraska 5: 5 (1901)
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Fig. 331  Satchmopsis brasil-
iensis (redrawn from  1977a) 
a Conidia. c Conidiophores, 
conidiogenous cells and devel-
oping conidia. b Enlarged view 
of lateral wall

Facesoffungi number: FoF 07585, Fig. 332
Ascomycota, genera incertae sedis
Parasitic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
black, pycnidial, solitary to gregarious, immersed to semi-
immersed, globose to subglobose, unilocular, glabrous. 
Ostiole single, circular, centrally located. Conidiomatal 
wall composed of thick-walled, dark brown cells of textura 
angularis in the exterior, becoming paler towards the hyme-
nium. Conidiophores reduced to conidiogenous cells. Conid-
iogenous cells hyaline, enteroblastic, annellidic, cylindrical 
to lageniform, determinate, smooth-walled, proliferating 
percurrently with up to four annellations. Conidia hyaline, 
fusiform, with rounded apex and truncate base, 1-septate, 
smooth-walled, eguttulate (adapted from Sutton 1980).

Type species: Scaphidium boutelouae Clem., Bot. Surv. 
Nebraska 5: 5 (1901)

Notes: The conidia of Scaphidium were described as yel-
low, fusiform-obclavate, curved, and 1-septate by Sprague 
(1950). Sutton (1980) revised the genus and described the 
conidia as hyaline, fusiform, with a rounded apex and trun-
cate base, and 1-septate. Scaphidium shares similar form of 
conidiomta and conidia, as well as habit with Diplozythiella. 
Both genera can cause lesions on leaves, such as S. boute-
louae produces linear brown or grey lesions with brown 
borders on Bouteloua curtipendula (Poaceae), while 

Diplozythiella bambusina was associated with Bambusa 
(Sprague 1950; Sutton 1980). Scaphidium was separated 
from Diplozythiella by its annellidic conidiogenous cells. 
Scaphidium is monotypic, and no molecular data is avail-
able. Fresh collection of the type is needed to place it in a 
natural group.

Distribution: USA (Sutton 1980).

Scopaphoma Dearn. & House, N.Y. St. Mus. Bull. 266: 83 
(1925)

Facesoffungi number: FoF 07586
Ascomycota, genera incertae sedis
Hyperparasitic on Polyporus sp. (Polyporaceae). Sex-

ual morph: undetermined. Asexual morph: Conidiomata 
brown to dark brown, pycnidial, solitary to gregarious or 
confluent, immersed to semi-immersed, papillate ostioles 
visible in surface view, globose to subglobose, unilocular, 
glabrous, thick-walled, ostolate. Ostiole central, circular, 
papillate. Conidiomatal wall composed of thick-walled, 
brown to hyaline cells of textura angularis. Conidiophores 
arising all around the cavity of the conidiomata, hyaline, 
branched, septate. Conidiogenous cells hyaline, subcylindri-
cal to lageniform, integrated, indeterminate, smooth-walled, 
Conidia hyaline, ellipsoidal to subcylindrical, straight or 
slightly curved, 1-septate, apical cell attenuated apically into 
a flexuous, filiform, tubular, unbranched appendage, basal 
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Fig. 332  Scaphidium boute-
louae (redrawn from Sutton 
1980) a Vertical section of 
conidioma. b Conidiogenous 
cells and developing conidia. c 
Conidia

cell bearing an unbranched, tubular appendage separated 
from the conidium body by a septum.

Type species: Scopaphoma corioli Dearn. & House, N.Y. 
St. Mus. Bull. 266: 83 (1925)

Notes: Scopaphoma is a monotypic genus. Scopaphoma 
corioli is fungicolous on Polyporus sp. and shares similar 
morphology with Eleutheromyces mycophilus, a fungicol-
ous species on agarics, in having pycnidial conidiomata, 
and subcylindrical to lageniform, integrated conidiogenous 
cells. However, they can be differentiated from each other 
by conidial form. Scopaphoma corioli has ellipsoidal to sub-
cylindrical, 1-septate conidia, while Eleutheromyces myco-
philus has ellipsoidal, lenticular or cylindrical, unicellular 
conidia. No sexual morph has been linked to this genus and 
no molecular data is available. Fresh collections are needed 
to place it in a natural group.

Distribution: Canada, USA (Nag Raj 1993; this study).

Scopaphoma corioli Dearn. & House, N.Y. St. Mus. Bull. 
266: 83 (1925)

Facesoffungi number: FoF07734, Fig. 333

Fungicolous on Polyporus sp. (Polyporaceae). Sexual 
morph: undetermined. Asexual morph: Conidiomata 
220–280 µm diam., 200–300 µm high, brown to dark brown, 
pycnidial, solitary to gregarious or confluent, immersed 
to semi-immersed, papillate ostioles visible in surface 
view, globose to subglobose, unilocular, glabrous, thick-
walled. Ostiole circular, papillate, centrally located. Con-
idiomatal wall 20–50 µm wide, composed of thick-walled, 
brown to hyaline cells of textura angularis. Conidiophores 
formed form the innermost cells of conidiomata, hyaline, 
branched, septate, smooth-walled. Conidiogenous cells 
10–20 × 1–3  µm, hyaline, subcylindrical to lageniform, 
integrated, indeterminate, smooth-walled, Conidia com-
posed of a 2-celled, hyaline, ellipsoidal to subcylindrical, 
straight or slightly curved conidium body 4–14 × 1–2 µm 
( ̄x = 8 × 1.3 µm; n = 30), apical cell attenuating to flexu-
ous, filiform, tubular, unbranched appendage 5–19 μm long 
( ̄x = 11 μm) towards apex, basal cell bearing an unbranched, 
tubular appendage 1–3 μm long ( ̄x = 2 μm), separated from 
the conidium body by a septum.
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Fig. 333  Scopaphoma corioli (DAOM 215577) a, b Herbarium 
package and specimens. c, d Appearance of dark brown conidiomata 
on host. e, f Verticalsections of conidiomata. g Section of peridium. 

h–k Conidiophores, conidiogenous cells and developing conidia. l–q 
Conidia. Scale bars c = 500 µm, d = 200 µm, e–f = 100 µm, g = 20 µm, 
h–k = 10 µm, l–q = 5 µm
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Material examined: Canada, Ontario, Waterloo, Colum-
bia & Erbsville Rd, on Polyporus sp. (Polyporaceae), May 
1981, F. DiCosmo (DAOM 215577).

Scorias Fr., Syst. mycol. 3(2): 269, 290 (1832)
Facesoffungi number: FoF 07589, Figs. 334, 335
Dothideomycetes, Dothideomycetidae, Capnodiales, 

Capnodiaceae
Epiphytic or saprobic on sugary exudates from insects on 

the surface of branches or living leaves. Thallus composed 
of dark brown to brown, cylindrical, branched, septate and 
constricted at septum, dense mycelium. Sexual morph: see 
Chomnunti et al. (2011). Asexual morph: Conidiomata 
dark brown at the base, becoming paler towards apex, pyc-
nidial, gregarious, superficial, flask-shaped, tapering to 
the apex, branched at the base. Pycnidial wall composed 
of dark brown, thick-walled cells of helical twisting at the 
lower half part, becoming pale brown, thin-walled cells of 
textura porrecta at the upper part. Conidiophores formed 
from inner layers of pycnidial wall. Conidiogenous cells not 
observed. Conidia hyaline, ellipsoid, unicellular, smooth-
walled, eguttulate.

Type species: Scorias spongiosa (Schwein.) Fr., Syst. 
mycol. (Lundae) 3(2): 291 (1832)

Notes: Capnodium, Conidiocarpus, Leptoxyphium, and 
Scorias are sooty moulds with hyaline, ellipsoid conidia 
(Chomnunti et  al. 2011, this study). Leptoxyphium has 
grey-brown, superficial, synnematous conidiomata whereas 
they are pycnidial conidiomata in Capnodium, Conidiocar-
pus and Scorias. Conidiocarpus has superficial pycnidia 
differentiated into a basal stalk and a globose locule at 
the upper half, while Capnodium and Scorias have super-
ficial, flask-shaped pycnidia tapering to the apex (Chom-
nunti et al. 2011). Scorias was separated from Capnodium 
by its sexual morph. Capnodium has 8–10-spored, bituni-
cate, clavate, ovoid or saccate, aparaphysate, apedicellate 
asci and brown, oblong or ovoid and some reniform, 3–5 
trans-septate ascospores with a verrucose wall. Scorias has 
8-spored, bitunicate, oblong to saccate, apedicellate asci 
with a long ocular chamber and brown, fusiform, 3–4 trans-
septate ascospores with the upper cells slightly wider than 
the lower cells (Chomnunti et al. 2011).

Chomnunti et  al. (2011) epitypified Scorias spon-
giosa based on a collection on a living leaf of Entada sp. 
(Fabaceae) in Thailand, and confirmed its placement in 
Capnodiaceae. Hongsanan et al. (2015) added S. mangiferae 
Hongsanan et al. from a branch of Mangifera sp. (Anacardi-
aceae) in Thailand. An additional eleven species are listed 
in Index Fungorum (2019), but they have not been studied 
with molecular data.

Distribution: Thailand, South Africa, USA (Chomnunti 
et al. 2011; Crous et al. 2011b, this study).

Septopatella Petr., Ann Mycol. 23(1/2): 128 (1925)
 = Fujimyces Minter & Caine, Trans. Br. Mycol. Soc. 74(2): 
434 (1980)

Facesoffungi number: FoF 07587, Fig. 336
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat (e.g. 

Pinaceae) (Minter and Caine 1980; Dyko and Sutton 1979a). 
Sexual morph: undetermined. Asexual morph: Conidio-
mata dark brown to black, solitary to gregarious, superficial, 
initially closed, ultimately become erumpent, oval to round-
ish or irregular in outline, cupulate in section view, sessile, 
unilocular, hypostroma extending into stomata of host. Osti-
ole absent, dehiscence by irregular breakdown of the apical 
wall. Conidiomatal wall composed of thick-walled, dark 
brown cells of textura angularis in the basal part, becoming 
textura porrecta in the lateral part. Conidiophores arising 
from inner layer of cells of basal and lateral walls, cylindri-
cal, branched at the base, septate, smooth-walled, invested 
in mucus. Conidiogenous cells hyaline, holoblastic, sympo-
dial, cylindrical, integrated, indeterminate, smooth-walled. 
Conidia hyaline, filiform, with acute apex, 2–7-septate, 
smooth-walled, guttulate (Dyko and Sutton 1979a).

Type species: Septopatella septata (Jaap) Petr., Ann 
Mycol. 23(1/2): 129 (1925)

Notes: Septopatella is monotypic. The conidiomata and 
conidiogenous cells of S. septata have been reported as acer-
vular, and phialidic, respectively (Morgan-Jones and Ken-
drick 1972; Morgan-Jones 1977). Dyko and Sutton (1979a) 
re-examined the type specimen and showed that the con-
idiomata are cupulate, sessile, and the conidiogenous cells 
are holoblastic, with sympodial proliferation. Septopatella 
resembles Fujimyces in form of conidiomata and conidia. 
The differences between these genera are conidiogenous 
cells monoblastic in Fujimyces vs sympodial proliferating 
in Septopatella and conidia are 3-septate in Fujimyces vs 
2–7-septate in Septopatella. However, these differences 
could be regarded as features to distinguish each at the spe-
cies level. Both are associated with Pinus, with Septopatella 
collected on needles of Pinus montana, P. nigra, and P. pon-
derosa, and Fujimyces on dead needles or cone apophyses of 
P. sylvestris. Therefore, Fujimyces is considered a synonym 
of Septopatella, as the latter has priority. Fresh collections 
of both types are needed to confirm this synonymy.

Distribution: Austria, Czechoslovakia, Greece, UK, USA 
(Minter and Caine 1980; Dyko and Sutton 1979a).

Septoria Sacc., Syll. fung. (Abellini) 3: 474 (1884)
Facesoffungi number: FoF 07588
Dothideomycetes, Dothideomycetidae, Capnodiales, 

Mycosphaerellaceae
Parasitic on the host plant in terrestrial habitat. Sexual 

morph: mycosphaerella-like (Quaedvlieg et  al. 2013). 
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Fig. 334  Scorias spongiosa (asexual morph) a Host plant. b, c Sooty 
moulds on the surface of host plant. d–j Immature ascomata and pyc-
nidia. k Ostiole surrounded by hyaline hyphae. l Abundant conidia 

at base of pycnidium and pycnidia wall. m, n Conidia. Scale bars 
d  = 100 μm, e, j = 40 μm, f–i = 20 μm, k–l  = 10 μm, n, m = 5 μm

Asexual morph: Conidiomata brown, pycnidial, separate 
or aggregated, but not confluent, immersed, globose, ostio-
late. Ostiole single, circular, centrally located. Conidiomatal 
wall composed of thin-walled, pale brown cells of textura 
angularis in the outer layers, gradually merging with smaller 
cells in the inner layer, becoming thick-walled, darker 
cells around the ostiolar region. Conidiophores reduced to 

conidiogenous cells. Conidiogenous cells hyaline, holoblas-
tic, proliferating sympodially with unthickened scars, and/or 
proliferating percurrently towards the apices, ampulliform, 
doliiform or lageniform to short cylindrical, determinate or 
indeterminate, smooth-walled, formed from the inner layer 
of conidiomata. Conidia hyaline, filiform, multiseptate, 
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Fig. 335  Scorias spongiosa (asexual morph) a Appearance of dark 
brown to black conidiomata on the surface of PDA. b, c Conidial 
mass at the apex of pycnidia. d, e Septate hyphae. f–i Immature and 

mature pycnidia. j Apex of immature pycnidium. k, m pycnidial wall. 
l Ostiole surround by hyaline hyphae. Scale bars d–e, j–m = 10 μm, 
f–h = 20 μm, i = 50 μm

continuous or constricted at the septa, smooth-walled 
(adapted from Sutton 1980; Quaedvlieg et al. 2013).

Type species: Septoria cytisi Desm., Annls Sci. Nat., 
Bot., sér. 3 8: 24 (1847)

Notes: Septoria species are widespread plant patho-
gens and commonly associated with leaf spots and stem 
cankers of a wide range of plant hosts (Quaedvlieg et al. 

2013; Verkley et al. 2013). This genus is extremely large, 
with more than 2000 taxa described (Sutton 1980; Verk-
ley and Priest 2000; Verkley et al. 2004). The number of 
species described in Septoria rose to this level due to the 
common practice of host-associated nomenclature, with a 
general lack of specific morphological characters (Quaed-
vlieg et al. 2013). Verkley et al. (2004), Feau et al. (2006) 
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Fig. 336  Septopatella septata 
(redrawn from Dyko and Sutton 
1979a) a Vertical section of 
conidioma. b Conidiophores, 
conidiogenous cells and devel-
oping conidia. c Conidia

and Quaedvlieg et al. (2011) showed that Septoria is a poly-
phyletic genus based on molecular data. In a comprehensive 
phylogenetic study on Septoria and morphologically simi-
lar genera, Quaedvlieg et al. (2013) placed Septoria sensu 
stricto in Mycosphaerellaceae based on multi-loci of ITS, 
LSU, tef1, rpb2 and tub2, and introduced 14 new genera 
to accommodate septoria-like taxa. Furthermore, Septoria 
was defined by having pycnidial to acervular conidiomata, 
conidiogenous cells that proliferate sympodially and percur-
rently and hyaline, filiform, multi-septate conidia (Quaedv-
lieg et al. 2013). To clarify the boundary of Septoria, many 
new collections are needed.

Illustration see Quaedvlieg et al. (2013).
Distribution: worldwide.

Sirococcus Preuss, Linnaea 26: 716 (1855) [1853]
Facesoffungi number: FoF 06326
Sordariomycetes, Sordariomycetidae, Diaporthales, 

Gnomoniaceae
Saprobic or parasitic on the host plant. Sexual morph: 

undetermined. Asexual morph: Conidiomata brown 
to black, pycnidial, solitary to gregarious, immersed to 
erumpent, globose to subglobose, unilocular ormultilocular, 
glabrous. Ostiole absent, dehiscence by breakdown of the 
upper wall. Conidiomatal wall composed of thick-walled, 
dark brown to hyaline cells of textura intricata to textura 
angularis. Conidiophores formed from inner layer of con-
idiomata, hyaline, cylindrical, branched, septate, smooth-
walled. Conidiogenous cells hyaline, enteroblastic, phialidic, 
cylindrical, integrated or discrete, determinate, smooth-
walled. Conidia hyaline, fusiform to cylindrical, 1-septate, 
smooth-walled, guttulate.

Type species: Sirococcus conigenus (Pers.) P.F. Cannon 
& Minter, Taxon 32(4): 577 (1983)

Notes: Sutton (1980) gave a full account of the taxonomy 
of Sirococcus and accepted two species, S. spiraea (Leb-
edeva) Petr. and S. strobilinus. Cannon and Minter (1983) 
considered Hypoderma conigenum (Pers.) DC. to be an ear-
lier name for S. strobilinus and made the new combination, 
S. conigenus as the type species. This generic concept was 
followed by later authors (Bronson et al. 2003; Rossman 
et al. 2007; Sogonov et al. 2008; Crous et al. 2016a). Ross-
man et al. (2007) designated an epitype for S. conigenus 
on cones of Picea abies (Pinaceae) in Finland, and placed 
the genus in Gnomoniaceae. They also provided a detailed 
description and illustration. Crous et al. (2016a) added an 
additional species S. quercus Crous based on LSU and ITS 
sequence data. More than 40 taxa are listed in Index Fungo-
rum (2019), but few have been studied with molecular data. 
A fresh collection (MFLU 15-1235) collected on P. abies 
from Italy clustered with the epitype (CBS 119615) and 
other collections of S. conigenus with high bootstrap support 
(100 MLBS /1 BPP) (Fig. 23). Morphologically, the fresh 
collection has similar form of conidiomata, conidiophores 
and conidia with the generic type of Sirococcus. Based on 
phylogeny, morphology and host, this collection is con-
sidered conspecific with Sirococcus conigenus. A detailed 
description and plate is provided. Sirococcus species are 
important pathogens causing shoot blight and tip dieback 
on conifers and canker on butternut (Nair et al. 1979; Konrad 
et al. 2007; Rossman et al. 2007). Further studies with fresh 
collections are needed to study the taxonomy, phylogeny and 
ecology of Sirococcus species.

Distribution: Austria, Canada, Finland, France, Germany, 
Latvia, Switzerland, UK, USA (Nair et al. 1979; Sutton 
1980; Rossman et al. 2007; Crous et al. 2016a).
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Fig. 337  Sirococcus conigenus (MFLU 15-1235) a Herbarium 
specimen. b–d Appearance of dark brown to black conidiomata on 
the host. e–f Vertical sections of conidiomata. g Section of peridium. 

h–l Conidiophores, conidiogenous cells and developing conidia. 
m–p Conidia. Scale bars b = 1000  µm, c = 500  µm, d = 200  µm, 
e–f = 100 µm, g = 50 µm, h–m = 10 µm, n–p = 5 µm

Sirococcus conigenus (Pers.) P.F. Cannon & Minter, Taxon 
32(4): 577 (1983)

Facesoffungi number: FoF 07591, Fig. 337
Saprobic or parasitic on the host plant. Sexual morph: 

undetermined. Asexual morph: Conidiomata 300–400 µm 
diam., 250–300 µm high, dark brown to black, pycnidial, sol-
itary to gregarious, initially immersed, becoming erumpent, 
globose, unilocular or multilocular, convoluted, glabrous. 
Ostiole absent, dehiscence by breakdown of the upper wall. 

Conidiomatal wall 40–100 µm wide, composed of thick-
walled, dark brown to brown cells of textura angularis in 
the exterior, becoming thin-walled, pale brown to hyaline 
cells of textura intricata towards hymenium. Conidiophores 
formed from inner layers of conidiomata, hyaline, cylindri-
cal, branched, septate, smooth-walled. Conidiogenous cells 
5–18 × 2–3 µm, hyaline, enteroblastic, phialidic, cylindri-
cal, integrated or discrete, determinate, smooth-walled, 
with a minute apical channel and collarette, periclinal 
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Fig. 338  Sirophoma singularis 
(redrawn from Sutton 1980) a 
Vertical section of conidioma. b 
Conidia. c Conidiophores, con-
idiogenous cells and developing 
conidia

thickenings at the collarette zone. Conidia 10–14 × 2–3 µm 
( ̄x = 12 × 2.8 µm; n = 50), hyaline, cylindrical to fusiform, 
with an obtuse and narrow apex and a slightly truncate base, 
1-septate, smooth-walled, guttulate.

Material examined: Italy, Province of Forlì-Cesena, Santa 
Sofia, Campigna, on dead land strobilus of Picea abies 
(Pinaceae), 15 April 2015, Erio Camporesi, IT2447 (MFLU 
15-1235); (KUN, HKAS 97485)

Sirophoma Höhn., Hedwigia 59(5): 257 (1917)
Facesoffungi number: FoF 07590, Fig. 338
Ascomycota, genera incertae sedis
Saprobic on the host plants in terrestrial habitat, such as 

Carpinus betulus (Betulaceae), Grewia villosa (Malvaceae), 
Nelumbo nucifera (Nelumbonaceae), Petroselinum sativum 
(Apiaceae), Sambucus racemose (Adoxaceae) and Viburnum 
opulus (Adoxaceae) (Sutton 1980; Index Fungorum 2020). 
Sexual morph: undetermined. Asexual morph: Conidi-
omata brown, pycnidial, solitary to gregarious, immersed, 
depressed globose, unilocular, glabrous. Ostiole single, 
circular, centrally located. Conidiomatal wall composed of 
thick-walled, dark brown cells of textura angularis in the 
exterior, becoming paler towards hymenium. Conidiophores 
formedfrom inner wall layer of conidiomata, hyaline, cylin-
drical, branched, septate, smooth-walled. Conidiogenous 
cells hyaline, enteroblastic, phialidic, cylindrical or dolii-
form, integrated or discrete, determinate, smooth-walled, 
with terminal or lateral apertures formed immediately below 
transverse septa, periclinal thickenings at the collarette zone. 
Conidia hyaline, globose to ellipsoid or pyriform, unicellu-
lar, smooth-walled, eguttulate (adapted from Sutton 1980).

Type species: Sirophoma singularis Höhn., Hedwigia 
59(5): 257 (1917)

Notes: Sutton (1980) re-described and illustrated 
Sirophoma. An additional six species are listed in Index Fun-
gorum (2019) but they have not been studied with molecular 
data. Sirophoma is similar to asexual morph of Tympanis 
(e.g. T. spermatiospora), Collophorina (≡ Collophora), 
Dendrodomus, Pyrenochaeta and Pleurophoma in having 
cylindrical, branched conidiophores with phialidic, acro-
pleurogenous, branched conidiogenous cells. Collophorina 
(Tympanidaceae, Helotiales, Leotiomycetes) has pseudopyc-
nidial conidiomata with textura epidermoidea wall, which 
differs from those in the other genera that are ostiolate pyc-
nidia with textura angularis wall (Sutton 1980; Damm et al. 
2010; Wijayawardene et al. 2017; Nasr et al. 2018). Pyreno-
chaeta is separated from other genera by its setose conidi-
omata. Sirophoma possesses hyaline, globose to ellipsoid or 
pyriform, aseptate conidia, whereas they are cylindrical in 
asexual morph of Tympanis, and ellipsoid to cylindrical in 
Dendrodomus and Pleurophoma. Dendrodomus differs from 
Pleurophoma by its paraphyses (Sutton 1980).

Distribution: Austria, Czech Republic, Finland, Pakistan, 
Romania (Sutton 1980; Index Fungorum 2019).

Siroplacodium Petr., in Rechinger et al., Annln naturh. Mus. 
Wien 50: 509 (1940)

Facesoffunginumber: FoF 07592, Fig. 339
Ascomycota, genera incertae sedis
Saprobic on the host plants in terrestrial habitat, e.g. 

Campanula (Campanulaceae), Solidago virgaurea (Aster-
aceae), Poaceae. Sexual morph: undetermined. Asexual 
morph: Conidiomata dark brown, stromatic, acervular, 
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Fig. 339  Siroplacodium atrum 
(redrawn from Sutton 1980) a 
Conidia. b Conidiophores, con-
idiogenous cells and developing 
conidia. c Vertical section of 
conidioma

solitary to gregarious, immersed, applanate to lenticular, 
unilocular, glabrous. Ostiole absent, dehiscence by a lon-
gitudinal slit. Conidiomatal wall composed of thick-walled, 
dark brown to pale brown cells of textura angularis. Conidi-
ophores arising from inner layers of basal stroma, hyaline, 
cylindrical, branched, septate, smooth-walled. Conidiog-
enous cells hyaline, enteroblastic, phialidic, cylindrical to 
subcylindrical, integrated or discrete, determinate, smooth-
walled, with a long flared collarette and marked periclinal 
thickening around the apertures. Conidia hyaline, cylindrical 
with an obtuse apex and a slightly truncate base, unicellular, 
smooth-walled, eguttulate (adapted from Sutton 1980).

Type species: Siroplacodium atrum Petr., in Rechinger, 
Baumgartner, Petrak & Szatala, Annln naturh. Mus. Wien 
50: 509 (1940)

Notes: Siroplacodium is similar to Cyclodomus and 
Blennoria in having cylindrical conidia. Cyclodomus is 
distinguished from Siroplacodium by its pycnidial conidi-
omata and cylindrical to ampulliform conidiogenous cells 
without a long flared collarette (Sutton 1980; Nag Raj and 
DiCosmo 1982). Blennoria was separated from Siroplaco-
dium by its multilocular, pycnidial conidiomata. Six species 

are accepted in Siroplacodium, namely S. atrum, S. caulo-
carpum H. Ruppr., S. cudraniae G.C. Zhao & R.L. Zhao, S. 
longisporum Petr., S. shastense (R. Sprague & W.B. Cooke) 
Petr. and S. umbelliferarum Petr. (Sutton 1980; Zhao et al. 
2012; Wijayawardene et al. 2017; Index Fungorum 2019). 
Except for the type species, the other taxa have not been re-
studied. No molecular data is available for this genus. The 
taxonomy of this genus warrants further investigations based 
on fresh collections and phylogenetic inferences.

Distribution: China, Germany, Iran, Iraq (Zhao et al. 
2012; Index Fungorum 2020).

Sirozythiella Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 118: 1532 (1909)

Facesoffungi number: FoF 07594, Fig. 340
Ascomycota, genera incertae sedis
Habit on leaves and culms of Phragmites commu-

nis (Poaceae). Sexual morph: undetermined. Asexual 
morph: Conidiomata dark brown, pycnidial, solitary, ini-
tially immersed, becoming erumpent, globose, unilocular, 
glabrous. Ostiole absent, opening by irregular splits of api-
cal wall. Conidiomatal wall composed of outer layers of 
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Fig. 340  Sirozythiella sydowi-
ana (redrawn from Sutton 1980) 
a Vertical section of conidioma. 
b Conidia. c Conidiophores, 
conidiogenous cells and devel-
oping conidia

thick-walled, brown to pale brown cells of textura intricata 
at the base, becoming thick-walled, pale brown cells of 
textura angularis towards hymenium and upper part. Conidi-
ophores arising from inner layer of basal and lateral wall of 
conidiomata, hyaline, cylindrical to subcylindrical, branched 
at the base and repeatedly above, septate, smooth-walled. 
Conidiogenous cells hyaline, hollothallic, cylindrical, inte-
grated, indeterminate, smooth-walled. Conidia hyaline, 
arthric, long doliiform, truncate at both ends, except apical 
conidia which are subacute, 2-septate, straight or slightly 
curved, smooth-walled, eguttulate, formed by disarticulation 
of the conidiogenous cells from the conidiophore, produced 
in long, branched chains with the youngest conidia at the 
base (Sutton 1980).

Type species: Sirozythiella sydowiana (Sacc.) Höhn., 
Sber. Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 118: 
1532 (1909)

Notes: Sirozythiella remains monotypic. This genus is 
similar to Chondropodiella, Phacidiella and Phellostroma 
in having hollothallic, cylindrical conidiogenous cells, but it 

was separated from these genera by conidiomata and conidia 
form. These differences are discussed under notes of Phel-
lostroma. No molecular data is available for Sirozythiella. 
Fresh collections are needed to place it in a natural group.

Distribution: Germany (Sutton 1980).

Sphaerellopsis Cooke, Grevillea 12(no. 61): 23 (1883)
Facesoffungi number: FoF 07596
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Leptosphaeriaceae
Parasitic on rust fungi. Sexual morph: Ascomata dark 

brown to black, stromatic, solitary to gregarious, immersed 
to semi-immersed, subglobose to irregular, unilocular, gla-
brous, ostiolate. Ostiole papillate, single, centrally located. 
Peridium composed of brown to dark brown, thin-walled 
cells of textura angularis at the basal and lateral part, 
becoming slightly thickened towards upper part. Hamathe-
cium composed of numerous pseudoparaphyses and asci. 
Pseudoparaphyses cylindrical, branched, septate, frequently 
anastomosing, embedded in mucilaginous matrix. Asci 
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8-spored, bitunicate, fissitunicate, cylindrical-clavate, pedi-
cellate, apically rounded, with an indistinct ocular cham-
ber. Ascospores pale brown or pale honey-yellow, regularly 
biseriate, spindle-shaped, with narrow and obtuse ends, 
2–3-septate, constricted at septa, slightly inequilateral, 
smooth-walled (Spegazzini 1908; Yuan et al. 1999). Asexual 
morph: Conidiomata dark brown to black, pycnidial, occa-
sionally solitary, mostly gregarious or confluent, immersed 
to semi-immersed, unilocular or multilocular, glabrous, with 
locule globose or pyriform, thick-walled, ostiolate. Ostiole 
cylindrical, centrally located. Conidiomatal wall composed 
of pale brown to hyaline cells of textura angularis to textura 
prismatica. Conidiophores lining the cavity of the conidio-
mata, mostly reduced to conidiogenous cells, hyaline, cylin-
drical or doliiform, septate, branched, invested in mucus. 
Conidiogenous cells of two kinds: (a) those producing mac-
roconidia, arising from the basal and lateral zone, hyaline, 
enteroblastic, ampulliform to doliiform, subcylindrical or 
irregular, smooth-walled, discrete or integrated, with or 
without percurrent proliferations; (b) those producing micro-
conidia, restricted to the area around the ostiolar channel, 
hyaline, ampulliform, smooth-walled. Macroconidia hya-
line, fusiform to ellipsoidal, Y-shaped or digitate, septate, 
smooth-walled, bearing mucoid appendages at each end or 
only at one end. Microconidia short-cylindrical to ellipsoidal 
or subglobose, unicellular, colourless, smooth-walled.

Type species: Sphaerellopsis filum (Biv.) B. Sutton, 
Mycol. Pap. 141: 196 (1977)

Notes: Sphaerellopsis filum was originally described by 
Bivona-Bernadi (1813–1816) from rust fungi on Convol-
vulus sepium and Populus nigra in Sicily. This species is 
a well-known mycoparasite associated with approximately 
370 species and 30 genera of rusts, occurring in more than 
50 countries (Kranz and Brandenburger 1981). Sphaerel-
lopsis filum has been shown to colonize rust pustules and 
suppress rust spore production (Yuan et al. 1999). Due to 
this fact it has been regarded as a potential biocontrol agent 
(Morris et al. 1994, 1995; Kuhlman et al. 1978; Whelan 
et al. 1997; Pei et al. 2003; Płachecka 2005). However, little 
is known of the population biology and genetic diversity of 
S. filum.

The generic name Sphaerellopsis was reduced to a syno-
nym of Darluca Castagne (Castagne 1851), and Ascochyta 
Lib. (Saccardo 1884a, b). However, Petrak (1968) regarded 
it as distinct genus. Sutton (1977a) showed that Sphaerellop-
sis is an earlier name for Darluca, and resurrected the genus, 
with S. filum as type species. Since then the generic con-
cept was formally established. Nag Raj (1993) re-described 
and illustrated the genus and added an additional species S. 
anomala Nag Raj based on its Y-shaped to digitate conidia. 
Trakunyingcharoen et al. (2014) included molecular data 
of S. filum in their phylogenetic analyses and showed that it 
belongs to Leptosphaeriaceae (Dothideomycetes). They also 

designated a neotype (CBS H-21851) for S. filum, and intro-
duced two new species S. macroconidialis Crous & Trakun. 
and S. paraphysata Crous & Alfenas. Crous et al. (2016a) 
introduced a new species S. hakeae Crous based on sequence 
data of LSU and ITS, together with its conidial morphology. 
Five species are accepted in the genus, S. anomala, S. filum, 
S. hakeae, S. macroconidialis and S. paraphysata.

The sexual morph of Sphaerellopsis (=  Darluca) was 
assumed to be a well-known mycoparasite, Eudarluca Speg. 
(Spegazzini 1908; Keener 1951). The connection between 
these two morphs was confirmed via culture studies by Yuan 
et al. (1999) and phylogenetic sequences data by Trakuny-
ingcharoen et al. (2014). Eudarluca is therefore reduced to 
a synonym of Sphaerellopsis, as the latter name has prior-
ity, is widely used in the literature, and is widely accepted 
by plant pathologists (Trakunyingcharoen et al. 2014). We 
re-examined the type specimen of S. anomala and S. filum 
and provide a detailed description and photo plate for both 
species. More collections are needed to study the boundary 
of Sphaerellopsis and its sexual morph.

Distribution: worldwide.

Key to species of Sphaerellopsis
1.Paraphyses present, hyaline, filiform, septate ................S . 
paraphysata
1. Paraphyses absent ..........................................................2
2. Conidia Y-shaped or digitate, triradiate .........S. anomala
2. Conidia fusiform to ellipsoidal ......................................3
3. Conidia 1–3-septate ...........................S. macroconidialis
3. Conidia 1-septate ...........................................................4
4.  Conidiogenous cellsannelidic, discrete to integrated, 

conidia 2.5–4.5 μm wide .....................................S. filum
4. Condiogenous cells phalidic, conidia (4–)5(–6) µm wide 
S. hakeae

Sphaerellopsis anomala Nag Raj, Coelomycetous Anamo-
rphs with Appendage-bearing Conidia: 896 (1993).

Facesoffungi number: FoF 07597, Fig. 341
Parasitic on Puccinia sp. on Eupatorium sp. (Rosaceae). 

Sexual morph: undetermined. Asexual morph: Conidi-
omata 110–210 µm diam., 140–210 µm high, dark brown 
to black, with yellowish conidial mass at the top of conidi-
omata, pycnidial, gregarious or confluent, deeply immersed, 
globose or pyriform, unilocular, thick-walled, glabrous, 
ostiolate. Ostiole 40–80 µm long, 40–90 µm wide, single, 
cylindrical, centrally located. Conidiomatal wall 8–30 µm 
wide, composed of thick-walled, pale brown to hyaline cells 
of textura angularis to textura prismatica at basal and lateral 
zone, becoming relatively thick-walled, brown to dark brown 
cells of textura angularis at upper zone. Conidiophores lin-
ing the cavity of the conidiomata, mostly reduced to con-
idiogenous cells, hyaline, invested in mucus. Conidiog-
enous cells of two kinds: (a) those producing macroconidia, 
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Fig. 341  Sphaerellopsis anomala (DAOM 215300, holotype) a, b 
Herbarium specimen. c, d Appearance of dark brown to black con-
idiomata on the host (d note conidia mass on the top of conidioma). 
e, f Vertical sections of conidiomata. g Ostiole. h Section of perid-

ium. i–n Conidiophores, conidiogenous cells and developing conidia. 
o–w Conidia. Scale bars: c = 500  µm, d = 200  µm, e–f, g = 50  µm, 
h = 20 µm, i = 5 µm, j–w = 10 µm

hyaline, enteroblastic, ampulliform to doliiform, subcy-
lindrical or irregular, smooth-walled, 10–14 × 1.5–4 μm 
( ̄x = 11 × 2.5 μm), with 1–3 percurrent proliferations; 

(b) those producing microconidia, hyaline, ampulliform, 
smooth-walled, 5–9 × 2.5–6 μm ( ̄x = 7 × 4 μm) μm. Macro-
conidia composed of two kinds, (a) Y-shaped or digitate, 
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triradiate, with main axis 7–16 × 3–5 μm ( ̄x = 9.5 × 3.5 μm, 
n = 50), cylindrical to subcylindrical, narrowed and obtuse 
at the base, broader above, aseptate, bearing two arms 
8–21 × 2–4 μm ( ̄x = 15 × 3 μm, n = 50), obtuse or sometimes 
acute at both ends, 2–3-septate, with or without constrictions 
at the septa, smooth-walled, bearing mucoid appendages 
at each end or only at one end; (b) fusiform to ellipsoidal, 
14–23 × 4–5 μm ( ̄x = 19 × 4.6 μm, n = 50), with narrow and 
rounded base, usually 1-septate, constricted at septa, bearing 
mucoid, apical appendages. Microconidia 5–7 × 2–2.5 μm 
( ̄x = 6 × 2.2 μm), short-cylindrical to ellipsoidal or subglo-
bose, unicellular, colourless, smooth-walled (measurement 
of microconidia from Nag Raj 1993).

Material examined: Colombia, Bogota, km 36 via 
Caqueza-Villavicenza, 11 October 1975, Pablo Buritica 
(DAOM 215300, holotype).

Sphaerellopsis filum (Biv.) B. Sutton, Mycol. Pap. 141: 196 
(1977)

Facesoffungi number: FoF 07598, Fig. 342
Foliicolous on leaves of Allium schoenoprasum and Carex 

sp. Sexual morph: undetermined. Asexual morph: Conidi-
omata 70–150 µm diam., 60–150 µm high, dark brown to 
black, stromatic, pycnidial, solitary to gregarious or con-
fluent, immersed to semi-immersed, becoming erumpent, 
globose to subglobose, unilocular, glabrous, thick-walled, 
papillate, ostiolate. Ostiole 20–35 × 20–70 µm, single, cir-
cular, centrally located. Conidiomatal wall 12–32 µm wide, 
composed of thick-walled, pale brown to hyaline cells of 
textura angularis in the lower layers, gradually merging 
with brown to dark brown, relatively thick-walled cells in 
the upper and ostiolar region. Conidiophores lining the 
cavity of the conidiomata, hyaline, cylindrical, branched 
at base, invested in mucus. Macroconidiogenous cells 
6–11 × 3–7 μm, hyaline, enteroblastic, annelidic, cylindri-
cal to doliiform or lageniform, or ampulliform to conical, 
discrete or integrated, smooth-walled, with 1–2 percurrent 
proliferations (Fig. 342m, n). Macroconidia 12–17 × 2.5–4.5 
μm ( ̄x = 15 × 3.5, n = 50), fusiform to fusiform-ellipsoid or 
cylindrical, occasionally digitate, with a narrow and obtuse 
apex, and a truncate base bearing minute marginal frills, 
straight or slightly curved, mostly 1-septate, occasionally 
aseptate or 2–3-septate, smooth-walled, bearing a funnel-
shaped, flared, mucoid appendage at both ends. Microcon-
idiogenous cells hyaline, restricted to the ostiolar channel, 
cylindrical to ampulliform, smooth-walled. Microconidia 
5–9 × 2–4 μm ( ̄x = 7 × 3 μm, n = 20), hyaline, rounded to 
ellipsoidal, aseptate, smooth-walled.

Material examined: New Zealand, Auck1and, Takapuna, 
North Shore, on leaves of Allium schoenoprasum (Amarylli-
daceae), 1 March 1982, D.W.R. Watson (comm. Gary Samu-
els) (DAOM 215317); Canada, Ontario, Lakeshore Village, 

on leaves of Carex sp. (Cyperaceae), 5 August 1973, T.R. 
Nag Raj (DAOM 215318).

Sphaeriothyrium Bubák, Ber. dt. bot. Ges. 34: 299 (1916)
Facesoffungi number: FoF 07593, Fig. 343
Ascomycota, genera incertae sedis
Habit on petiole of Struthiopteris germanica (Ono-

cleaceae), Pteridium aquilinum (Dennstaedtiaceae). Sex-
ual morph: undetermined. Asexual morph: Conidiomata 
dark brown, stromatic, pycnidial, solitary, immersed to 
semi-immersed, subglobose, unilocular, glabrous. Ostiole 
absent, dehiscence by breakdown of the upper wall. Conidi-
omatal wall composed of thick-walled, dark brown cells of 
textura angularis in the exterior, becoming paler towards 
hymenium. Conidiophores arising all around the cavity of 
conidioma, reduced to conidiogenous cells. Conidiogenous 
cells hyaline, enteroblastic, phialidic, ampuliform to dolii-
form, determinate, smooth-walled, with a minute apical 
channel and collarette, periclinal thickening at the collarette 
zone. Conidia hyaline, ellipsoid to cylindrical, unicellular, 
smooth-walled, eguttulate (adapted from Sutton 1980).

Type species: Sphaeriothyrium filicinum Bubák, Ber. dt. 
bot. Ges. 34: 299 (1916)

Notes: Sphaeriothyrium is similar to asexual morph 
of Plenodomus (e.g. P. lingam, syn. Phoma lingam) and 
Phoma in having pycnidial conidiomata producing ellip-
soid to cylindrical or subcylindrical conidia (Verkley et al. 
2014; Ariyawansa et al. 2015). However, no molecular data 
is available for this genus and it is, therefore, difficult to 
separate them by morphology. Fresh collections are needed 
to place it in a natural group and link it to its sexual morph.

Distribution: Germany, Italy (Sutton 1980; Index Fun-
gorum 2020).

Sphaerographium Sacc., Syll. fung. 3: 596 (1884)
Facesoffungi number: FoF 07595, Fig. 344
Leotiomycetes, Leotiomycetidae, Chaetomellales, 

Chaetomellaceae
Saprobic on the host plants, such as Camellia sasanqua 

(Theaceae), Lonicera sp. (Caprifoliaceae) and Sorbus sp. 
(Rosaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata dark brown to black, pycnidial, solitary or gre-
garious, superficial or erumpent, cylindrical to conical, uni-
locular, glabrous or sometimes rostrate. Ostiole single, circu-
lar. Conidiomatal wall composed of relatively thick-walled, 
dark brown, gelatinized cells of textura angularis in the 
exterior, gradually merging with pale brown cells of textura 
oblita, becoming thick-walled cells of textura porrecta 
towards the apex. Conidiophores arising from inner layers of 
the basal and lateral wall of conidiomata, hyaline, cylindri-
cal, branched, septate, smooth-walled. Conidiogenous cells 
hyaline, enteroblastic, phialidic, cylindrical to lageniform, 
integrated or discrete, determinate, smooth-walled, with 
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Fig. 342  Sphaerellopsis filum (DAOM 215317, DAOM 215318) a–d 
Herbarium package and specimen (c from DAOM 215317, d DAOM 
215318). e, f Appearance of dark brown to black conidiomata on the 
host. g, h Vertical sections of conidiomatal wall. i–k Vertical sections 

of conidiomata. l Ostiole. m–q, w Conidiophores, conidiogenous 
cells and developing conidia. r–v Conidia. Scale bars: e = 200  µm, 
f = 100 µm, g–h = 20 µm, i–k,l = 50 µm, m–q = 10 µm, r–w = 5 µm

terminal or lateral apertures formed immediately below 
transverse septa. Conidia hyaline, fusiform, falcate, 

1–3-septate, smooth-walled, eguttulate (adapted from Sut-
ton 1980; Verkley 2002).
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Fig. 343  Sphaeriothyrium filicinum (redrawn from Sutton 1980) a 
Vertical section of conidioma. b Conidiogenous cells and developing 
conidium. c Conidia

Type species: Sphaerographium squarrosum (Riess) 
Sacc., Syll. fung. 3: 597 (1884)

Notes: Sphaerographium closely resembles Corniculari-
ella (Dermateaceae, Helotiales) in having cylindrical to 
conical, rostrate conidiomata. However, Corniculariella has 
falcate or fusiform to clavate, 1–10-septate conidia, whereas 
Sphaerographium has fusiform, falcate, 1–3-septate conidia.

Sphaerographium was originally proposed by Saccardo 
(1884b) to accommodate nine species. von Höhnel (1915) 
lectotypified Sphaerographium with S. lonicerae (Fuckel) 
Sacc. as type species. Sutton (1980) gave a detailed generic 
description of the type species. A comprehensive revision of 
Sphaerographium was made by Verkley (2002), who neotyp-
ified Sphaerographium with S. squarrosum as the type spe-
cies, which was listed as synonym of S. lonicerae by Sutton 
(1980). Verkley (2001 and Höhnel (1924) re-examined both 
type materials 002) accepted three species, S. petiolicola P. 
Karst., S. squarrosum and S. tenuirostrum Verkley, while 
30 taxa were excluded or some insufficiently known taxa 
were discussed. Sphaerographium is placed in Chaetomel-
laceae (Helotiales, Leotiomycetes) based on molecular data 
(Decock et al. 2005; Minnis et al. 2010), but molecular data 
for the type species is unavailable. It is necessary to obtain 
fresh material and obtain DNA sequence data to confirm its 
placement. The sexual morph of this genus is undetermined.

Distribution: Austria, Finland, Germany, New Zealand, 
USA, Sweden, Switzerland (Sutton 1980; Verkley 2002).

Stagonospora (Sacc.) Sacc., Syll. fung. (Abellini) 3: 445 
(1884)

Facesoffungi number: FoF 07599
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Massarinaceae
Saprobic on dead stem of host plant. Sexual morph: see 

Quaedvlieg et al. (2013). Asexual morph: Conidiomata 
black, pycnidial, solitary to gregarious, immersed to semi-
immersed, globose to subglobose or depressed globose, uni-
locular, glabrous or setose, ostiolate. Ostiole single, circular, 
centrally located. Conidiomatal wall composed of thick-
walled, dark brown cells of textura angularis in the outer 
layers, becoming hyaline, small cells towards conidial hyme-
nium. Conidiophores reduced to conidiogenous cells. Conid-
iogenous cells hyaline, holoblastic, occasionally annellidic, 
doliiform or ampulliform to broadly conical, indeterminate, 
discrete, smooth-walled, and formed from the inner wall 
layer of conidiomata. Conidia hyaline, cylindrical to fusi-
form, with an obtuse apex and a subtruncate base, straight 
or slightly curved, with several transverse eusepta, smooth-
walled, guttulate, with or without mucoid, apical appendage 
(adapted from Sutton 1980; Hyde et al. 2016).

Type species: Stagonospora paludosa (Sacc. & Speg.) 
Sacc., Syll. fung. (Abellini) 3: 453 (1884)

Notes: Stagonospora can be confused with Septoria, as 
both genera have similar forms of conidiomata and conidia. 
Septoria was separated from Stagonospora on the basis 
that Stagonospora has percurrently proliferating conid-
iogenous cells, whereas in Septoria they proliferate sym-
podially (Quaedvlieg et al. 2013). However, some Septoria 
species also have percurrently proliferating conidiogenous 
cells (Quaedvlieg et al. 2013). Thus conidiogenesis alone is 
not a sufficient character to define genera. Quaedvlieg et al. 
(2013) epitypified S. paludosa and revealed that Stago-
nospora sensu stricto belongs to Massarinaceae, while 
Septoria sensu stricto was placed in Mycosphaerellaceae. 
Tanaka et al. (2015) and Hyde et al. (2016) included two 
species (S. paspali, S. forlicesenensis), which enlarged the 
generic concepts of Stagonospora to include neottiosporina-
like asexual morphs. Furthermore, the sequences of Neot-
tiosporina cylindrica (LSU: MH423484, MH423486, ITS: 
MH423484, MH423483, MH423482) are closely related to 
some Stagonospora species (e.g., S. trichophoricola, S. for-
licesenensis, S. victoriana, S. pseudoperfecta), therefore it 
was transferred to Stagonospora. Neottiosporina has been 
separated from Stagonospora by its conidia bearing mucoid, 
apical appendages. However, Crous et al. (2012b) showed 
that conidia appendages morphology alone is not informa-
tive at the generic level. Therefore, Neottiosporina might 
be congeneric with Stagonospora. To clarify the taxonomy 
of Neottiosporina and Stagonospora, the type species of 
Neottiosporina (N. apoda (Speg.) Subram.) will have to be 
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Fig. 344  Sphaerographium 
squarrosum (redrawn from 
Verkley 2002) a Conidia. b 
Conidiophores, conidiogenous 
cells and developing conidia. 
c Side view of conidiomata. 
d Vertical sections of conidioma

recollected, and epitypified, so that authentic cultures and 
DNA sequence can confirm this hypothesis.

Distribution: worldwide.

Stagonospora cylindrica (B. Sutton & Alcorn) W.J. Li & 
K.D. Hyde, comb. nov.
≡ Neottiosporina cylindrica B. Sutton & Alcorn, Trans. Br. 
Mycol. Soc. 84(3): 444 (1985)

Index Fungorum number: IF557177, Facesoffungi num-
ber: FoF 07600, Fig. 345

Parasitic on leaves of Kyllinga brevifolia (Cyperaceae). 
Mycelium hyaline, septate, branched. Sexual morph: 
undetermined. Asexual morph: Conidiomata dark brown 
to black, pycnidial, solitary to gregarious, immersed, sub-
epidermal in origin, appearing as slightly elevated brown 
pustules with the ostioles visible in surface view, oval to 
ellipsoid in sectional view, unilocular, thick-walled, gla-
brous, ostiolate. Ostiole circular to oval, single. Conidiomata 
wall composed of thick-walled, brown to hyaline cells of 
textura angularis. Conidiophores reduced to conidiogenous 
cells. Conidiogenous cells hyaline, ampulliform to broadly 
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Fig. 345  Stagonospora cylindrica (IMI 285696, holotype) a–c Herbarium package and specimen. d–e Mycelium. f–j Conidia (arrows show 
apical appendages). Scale bars d–e = 20 µm, f–j = 10 µm

conical, smooth, arising from the base and part away up the 
side walls of the conidiomata. Conidia 13–20 × 4.4–6 µm 
( ̄x = 17 × 5 µm; n = 30), hyaline, subcylindrical to clavate, 
with a rounded apex and a narrow, truncate base, straight or 
slightly curved, 1-septate, guttulate, smooth-walled, bearing 
a mucoid, apical appendage (adapted from Nag Raj 1993).

Material examined: Australia, Queensland, Mt. Tam-
borine, on leaves Kyllinga brevifolia (Rottb.) Endl. ex Hassk. 
(Cyperaceae), J.L. Alcorn, 13 March 1984 (IMI 285696, 
holotype).

Stagonospora forlicesenensis Phukhams., Camporesi & 
K.D. Hyde, in Hyde et al., Fungal Diversity: [77] (2016)

Facesoffungi number: FoF02384, Fig. 346
Saprobic on dead branches of Phragmites australis 

(Poaceae). Sexual morph: undetermined. Asexual morph: 

Conidiomata 100–170 µm diam., 140–250 µm high, dark 
brown to black, pycnidial, usually solitary, deeply immersed 
with only the dark brown spot visible in thesurface view, 
globose to subglobose, unilocular, setose, thick-walled, osti-
olate. Ostiole circular, centrally located. Conidiomatal setae 
brown at the base, becoming paler towards apex, subulate, 
slightly curved, septate, unbranched, smooth-walled. Con-
idiomatal wall 15–30 µm wide, composed of thick-walled, 
brown cells of textura angularis in the outer layer, becom-
ing hyaline cells in the inner layer. Conidiophores reduced 
to conidiogenous cells. Conidiogenous cells 6–11 × 4–9 µm, 
hyaline, enteroblastic, phialidic, ampulliform, determinate, 
discrete, smooth-walled, arising from the inner wall layer 
of conidiomata. Conidia 26–34 × 7–8.5 µm ( ̄x = 29 × 8 µm; 
n = 30), hyaline, cylindrical to fusiform, rounded at apex, 
subtruncate at base, straight, 3-septate, smooth-walled, 
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Fig. 346  Stagonospora forlicesenensis (MFLU 16-1337, holotype) 
a Herbarium specimen. b–c Appearance of dark brown conidiomata 
on the host. d, e Vertical sections of conidiomata. f, g Vertical sec-

tions of peridium. h Ostiole. i–o Conidiogenous cells and developing 
conidia. p–u Conidia (arrows show apical appendages). Scale bars 
b = 200 µm, c = 100 µm, d–e = 50 µm, f–h = 20 µm, i–u = 10 µm

bearing infundibuliform to campanulate-like, mucoid, api-
cal appendages (1.2–5 µm long, 6–10 µm wide).

Material examined: Italy, Province of Forlı`-Cesena, 
Pian di Spino, Meldola, on dead stem of Phragmites 

australis (Poaceae), 22 December 2014, E. Camporesi, 
IT2306 (MFLU 16-1337, holotype).

Stamnaria Fuckel, Jb. nassau. Ver. Naturk. 23-24: 309 
(1870)
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Fig. 347  Stamnaria persoonii 
(asexual morph, redrawn from 
Sutton 1980) a Conidia. b 
Vertical section of conidioma. c 
Conidiophores, conidiogenous 
cells, paraphyses and develop-
ing conidia

 = Titaeospora Bubák, Ann Mycol. 14(5): 345 (1916)
Facesoffungi number: FoF 07601, Fig. 347
Leotiomycetes, Leotiomycetidae, Rhytismatales, 

Calloriaceae
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: see Haelewaters et al. (2018). Asexual morph: 
Conidiomata yellowish brown, acervular, solitary to gre-
garious or confluent, immersed, circular to elongated, uni-
locular, glabrous. Ostiole absent, dehiscence by breakdown 
of host tissue. Conidiomatal wall composed of thick-walled, 
pale brown to hyaline cells of textura angularis. Paraphyses 
hyaline, filiform, attenuated above, branched, septate. Con-
idiophores arising from the inner wall layer of basal stroma, 
hyaline, cylindrical, branched, septate, smooth-walled. 
Conidiogenous cells hyaline, enteroblastic, phialidic, cylin-
drical, integrated or discrete, determinate, smooth-walled. 
Conidia hyaline, fusiform to almost falcate, with obtuse apex 
and truncate base, often anastomosing in the acervulus by 
germination tubes produced just above the base, 1-septate, 
smooth-walled, eguttulate (adapted from Sutton 1980).

Type species: Stamnaria persoonii (Moug.) Fuckel, Jb. 
nassau. Ver. Naturk. 23-24: 309 (1870) [1869-70]
 = Titaeospora detospora (Sacc.) Bubák, Ann Mycol. 14(5): 
345 (1916)

Notes: Titaeospora is characterized by fusiform to fal-
cate conidia interconnected by germination tubes produced 
just above the base. Titaeospora equiseti is a synonym of 
T. detospora (type of Titaeospora) and was considered as 
asexual morph of Stamnaria persoonii (type of Stamnaria) 
(von Arx 1970; Sutton 1980; Gruber 2006). Johnston et al. 
(2014) regarded them are congeneric and recommended to 

used older name Stamnaria. Based on the available sequence 
data, Stamnaria is placed in Calloriaceae (Rhytismatales, 
Leotiomycetes) (Ekanayaka et al. 2018). No molecular data 
is available for asexual morph of Stamnaria. Fresh collec-
tions are needed to confirm the connection between the two 
morphs.

Distribution: worldwide (Wijayawardene et al. 2017).

Staurophoma Höhn., Denkschr. Kaiserl. Akad. Wiss., 
Math.-Naturwiss. Kl. 83: 34 (1907)

Facesoffungi number: FoF 07602, Fig. 348
Ascomycota, genera incertae sedis
Saprobic on petiole of Calamus walkeri (Arecaceae) 

and on leaves of Panicum sulcatum (Poaceae) (Yanna et al. 
1998b). Sexual morph: undetermined. Asexual morph: 
Conidiomata dark brown, pycnidial, solitary or gregari-
ous, superficial, globose, unilocular, setose. Ostiole absent, 
dehiscence by breakdown of apical wall. Conidiomatal setae 
brown, concentrated on the upper surface, thick-walled, 
branched, aseptate, with stellate apex. Conidiomatal wall 
composed of thick-walled, dark brown to hyaline cells of 
textura intricata to textura angularis. Conidiophores aris-
ing from inner wall of conidioma, reduced to conidiogenous 
cells. Conidiogenous cells hyaline, enteroblastic, phialidic, 
doliiform to ampulliform, determinate, unbranched, smooth-
walled. Conidia hyaline, oval to ellipsoidal, 0–1-septate, 
smooth-walled, eguttulate (Morgan-Jones et  al. 1972d; 
Yanna et al. 1998b).

Type species: Staurophoma panici Höhn., Denkschr. 
Kaiserl. Akad. Wiss., Math.-Naturwiss. Kl. 83: 34 (extr.) 
(1907)
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Fig. 348  Staurophoma panici 
(redrawn from Morgan-Jones 
et al. 1972d) a Vertical section 
of conidiomata. b Conidioge-
nous cells. c Conidia. d Conidi-
omatal setae

Notes: Chaetasbolisia, Dasysticta and Staurophoma pos-
sess pycnidial, globose, unilocular, setose conidiomata and 
phialidic, doliiform to ampulliform conidiogenous cells and 
hyaline conidia (Sutton 1980). Staurophoma differs from 
Chaetasbolisia and Dasysticta by its short, stellate conidi-
omatal setae (17 × 4.5 μm). Dasysticta was separated from 
Chaetasbolisia by its much longer conidiomatal setae (up 
to 650 μm long) and cylindrical conidia often with a large 

central guttule. Staurophoma was re-described by Sutton 
(1980) and illustrated by Morgan-Jones et al. (1972d). The 
second species S. calami Yanna, K.D. Hyde & Goh col-
lected on Calamus walkeri from Hong Kong was included 
by Yanna et al. (1998b). This species is distinguished from 
S. panici by its larger conidiomata and 1-septate conidia. 
The genus has not been studied with molecular data. Fresh 
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Fig. 349  Stictosepta cupularis 
(redrawn from Sutton 1980) a 
Conidia. b Vertical section of 
conidioma. c, d Conidiophores, 
conidiogenous cells and devel-
oping conidia

collections of type species are needed to place it in a natural 
group.

Distribution: Brazil, China (Sutton 1980; Yanna et al. 
1998b).

Stictosepta Petr., Sydowia 17: 230 (1964) [1963]
Facesoffungi number: FoF 07603, Fig. 349
Ascomycota, genera incertae sedis
Saprobic on dead branches of Fraxinus sp. (Oleaceae). 

Sexual morph: undetermined. Asexual morph: Conidio-
mata, pycnidial, immersed, globose to collabent, unilocular, 
convoluted, glabrous, papillate. Ostiole single, circular, cen-
trally located. Conidiomatal wall composed of thin-walled, 
hyaline cells of textura intricata. Conidiophores arising 
from the inner wall layer of conidiomata, hyaline, irregu-
lar, branched, septate, anastomosing. Conidiogenous cells 
hyaline, holoblastic, sympodial or synchronous, cylindrical 
to irregular, integrated, indeterminate, smooth-walled, with 
usually two small, unthickened, apical, slightly protuber-
ant conidiogenous loci. Conidia hyaline, cylindrical to fili-
form, with obtuse apex and slightly truncate base, straight 
or curved, multiseptate, slightly constricted at the septa, 
smooth-walled, guttulate (adapted from Sutton 1980).

Type species: Stictosepta cupularis Petr., Sydowia 17: 
230 (1964) [1963]

Notes: Stictosepta remains monotypic. This genus is simi-
lar to Septoria in having pycnidial conidiomata producing 
hyaline multiseptate conidia, but it was distinguished from 
the latter by its sympodial conidiogenous cells and the pres-
ence of conidiophores. No molecular data is available for 
Stictosepta. Fresh collections are needed to investigate its 
taxonomy and its relationship with closely related genera.

Distribution: Czech Republic (Sutton 1980; Quaedvlieg 
et al. 2013).

Stilbophoma Petr., Bot. Arch. 43: 93 (1942) [1941]
Facesoffungi number: FoF 07705, Fig. 350
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
blackish brown, stromatic, pycnidial, solitary, semi-
immersed to erumpent, hemispherical to pulvinate, uni-
locular, glabrous, pushing up a flap of epidermis. Ostiole 
papillate, centrally located. Conidiomatal wall composed of 
thick-walled, dark brown to black, dome-shaped, small cells 
of textura angularis in the upper and lateral part, becoming 
thin-walled, pale brown in the base. Conidiophores arising 
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Fig. 350  Stilbophoma micro-
spora (redrawn from Sutton 
1980) a Conidia. b Vertical 
section of conidioma. c Conidi-
ophores, conidiogenous cells 
and developing conidia

from inner layers of basal stroma, hyaline, filiform, cylindri-
cal or irregular, branched, with many septa delimiting small 
cells, aggregated into synnemata within the locule. Conid-
iogenous cells hyaline, enteroblastic, phialidic, doliiform, 
integrated, determinate, smooth-walled, with lateral aper-
tures immediately below transverse septa. Conidia hyaline, 
cylindrical with an obtuse apex, and a narrow base, straight 
or slightly curved, unicellular, smooth-walled, eguttulate 
(adapted from Sutton 1980).

Type species: Stilbophoma microspora Petr., Bot. Arch. 
53: 93 (1942) [1941]

Notes: Stilbophoma is characterized by pycnidial conidi-
omata with thick-walled, blackish brown, sclerotized upper 
and lateral wall, and stilboid aggregations of conidiophores, 
monophialidic, doliiform conidiogenous cells with solitary 
terminal or lateral apertures, and cylindrical conidia (Sut-
ton and Funk 1975; Sutton 1980). Pragmopycnis shares 
similar form of conidiomata with Stilbophoma, but the con-
idiomata of Pragmopycnis are not stipitate, the conidiog-
enous cells are polyphialidic, and the conidia are fusiform, 
and/or? allantoid. Sutton (1980) revised Stilbophoma and 
accepted two species, S. microspore collected on Boras-
sus sp., (Arecaceae) and S. inaequalis (Sacc. & Trotter) B. 
Sutton collected on Pandanus sp. Neither species has been 
studied with molecular data. To clarify the taxonomy of Stil-
bophoma and closely related genera, fresh collections of the 
type species are needed.

Distribution: Congo, India (Sutton 1980).

Strasseria Bres. & Sacc., in Strasser, Verh. zool.-bot. Ges. 
Wien 52: 436 (1902)

Facesoffungi number: FoF 07708, Fig. 351
Ascomycota, genera incertae sedis
Parasitic on the host plant. Sexual morph: undetermined. 

Asexual morph: Conidiomata dark brown to black, stro-
matic, pycnidial, solitary to gregarious, immersed, globose, 
subglobose or irregular, unilocular or multilocular, glabrous, 
ostiolate. Ostiole circular, papillate, centrally located. Con-
idiomatal wall composed of thick-walled, dark brown cells 
of textura angularis in the basal and lateral part, gradually 
merging with thin-walled, pale brown cells of textura pris-
maticain the middle part of locular wall, becoming thicker 
and darker towards ostiolar region. Conidiophores arising 
from inner layers of each locular wall, hyaline, cylindri-
cal to doliiform or irregular, branched, septate, invested in 
mucus. Conidiogenous cells hyaline, enteroblastic, phialidic, 
cylindrical to lageniform, integrated or discrete, determi-
nate, smooth-walled, with a minute channel and collar-
ette. Conidia hyaline, allantoid to botuliform, with obtuse 
apex and truncate base, bearing a single, filiform, flexuous, 
unbranched, often oblique appendage at base, and a mucoid, 
infundibuliform appendage at apex (adapted from Sutton 
1980; Nag Raj 1993).
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Fig. 351  Strasseria carpophila 
(redrawn from Nag Raj 1993) 
a Conidia. b Vertical section of 
conidioma. c Conidiophores, 
conidiogenous cells and devel-
oping conidia

Type species: Strasseria carpophila Bres. & Sacc., in 
Strasser, Verh. zool.-bot. Ges. Wien 52: 436 (1902)

Notes: In Eleutheromyces, Monodia, Nothostrasseria, 
Pullospora, Strasseria, Strasseriopsis, the formation of 
the basal, cellular appendages precede the development of 
the conidia body (Nag Raj 1983, 1993). The pale brown to 
brown, verruculose-walled conidia in Nothostrasseria sepa-
rate it from other genera that have hyaline, smooth-walled 
conidia. Strasseria possesses both cellular and mucoid 
appendages, whereas Eleutheromyces, Monodia, Pullospora, 
and Strasseriopsis have only cellular appendages. Strasse-
riopsis was separated from Monodia and Pullospora on the 
basis of the shape of the conidia, the numbers of conidial 
appendage, and the structure of the conidiomata. Monodia 
and Pullospora are coprophilous fungi, and the differences 
among these genera are discussed under Monodia.

Strasseria is a monotypic genus, although Sutton (1980) 
estimated eight species in Strasseria. Nag Raj (1983) made 
a comprehensive revision of Strasseria, and accepted the 

single species, S. geniculata (Berk. & Broome) Höhn. Other 
species were transferred to Phyllosticta Pers. and Apostras-
seria Nag Raj or excluded from Strasseria. Strasseria car-
pophila was listed as a synonym of S. geniculata by Sutton 
(1980) and Nag Raj (1983). However, Wijayawardene et al. 
(2017) considered S. carpophila to be an earlier name, and 
selected it as type species. This species is associated with 
branch and twig cankers and necrotic needles, black rot and 
blackened, necrotic tissue on various hosts (Nag Raj 1993). 
To clarify the taxonomy of Strasseria, the type species will 
have to be recollected, and epitypified.

Distribution: Austria, Canada, Netherlands, UK, USA 
(Nag Raj 1993).

Strasseriopsis B. Sutton & Tak. Kobay., Mycologia 61(6): 
1068 (1970) [1969]

Facesoffungi number: FoF 07709, Fig. 352
Ascomycota, genera incertae sedis
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Fig. 352  Strasseriopsis tsugae 
(redrawn from Nag Raj 1993) 
a Conidia. b Vertical section 
of conidioma. c Conidiogenous 
cells and developing conidia

Parasitic on stem and twig of Tsuga sieboldii (Pinaceae). 
Sexual morph: undetermined. Asexual morph: Con-
idiomata dark brown to black, stromatic, sclerotioid and 
hypocrelloid, pycnidial, solitary, seemingly superficial but 
erumpent, multilocular, with immersed locules arranged 
peripherally in the same plane, glabrous, ostiolate. Ostiole 
single to each locule, circular, papillate, centrally located. 
Conidiomatal wall composed of thick-walled, dark brown 
cells of textura globulosa in the exterior, gradually merging 
with thin-walled, paler cells towards inner part, becoming 
thin-walled, pale brown to hyaline cells of textura porrecta 
in the interlocular wall. Conidiophores reduced to conid-
iogenous cells. Conidiogenous cells arising from inner lay-
ers of each locular wall, hyaline, holoblastic, ampulliform, 
lageniform or subglobose, discrete, determinate, smooth-
walled. Conidia hyaline, ovoid to broadly fusiform, unicel-
lular, smooth-walled, bearing a narrow-conic, short, apical 

appendage, and a filiform, tubular, unbranched, flexuous 
basal appendage (adapted from Nag Raj 1993).

Type species: Strasseriopsis tsugae (Tak. Kobay.) B. Sut-
ton & Tak. Kobay., Mycologia 61(6): 1069 (1970) [1969]

Notes: The conidia of Strasseriopsis closely resemble 
those of Eleutheromyces, but it was distinguished from the 
latter by its conidiogenous cells and conidiomata structure 
(Nag Raj 1993; Crous et  al. 2015d). Strasseriopsis has 
superficial, pycnidial, multilocular conidiomata, which is 
similar to entomopathogenic fungi (e.g., Aschersonia, Moe-
lleriella and Samuelsia). Aschersonia and Moelleriella have 
fusiform conidia, Samuelsia has allantoid conidia lacking 
appendages, whereas Strasseriopsis has ovoid to broadly 
fusiform conidia bearing an appendage at each end (Chaverri 
et al. 2008; Tibpromma et al. 2017). In addition, Ascherso-
nia, Moelleriella and Samuelsia have paraphyses, a feature 
absent in Strasseriopsis.
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Strasseriopsis remains monotypic, and the sexual morph 
is undetermined. Strasseriopsis tsugae is associated with 
blight disease on Tsuga sieboldii in Japan (Sutton and Kob-
ayashi 1969). To clarify the taxonomic treatment of Stras-
seriopsis, the type species will have to be recollected and 
epitypified.

Distribution: Japan (Sutton and Kobayashi 1969).

Strigula Fr., Syst. mycol. (Lundae) 2(2): 535 (1823)
 = Discosiella Syd. & P. Syd., Leafl. of Philipp. Bot. 5: 1546 
(1912)

Facesoffungi number: FoF 07706
Dothideomycetes, Dothideomycetidae, Strigulales, 

Strigulaceae
Lichenized on leaves or more rarely on bark and rocks 

(Hyde et al. 2013). Sexual morph: see Hyde et al. (2013). 
Asexual morph: Conidiomata dull brownish black to glis-
tening black, pycnidial, scattered to gregarious, epider-
mal, immersed to erumpent,unilocular, glabrous, clypeate, 
ostiolate. Ostiole single, with an outer clypeus covering the 
hymenium. Conidiomatal wall composed of thick-walled, 
dark brown to black, leathery cells of textura epidermoidea 
to textura intricata in outer clypeus, becoming membranous, 
gelatinous, thin-walled, hyaline cells of textura angularis in 
inner layers. Conidiophores reduced to conidiogenous cells. 
Macroconidiogenous cells arising from palisade-like cells of 
the inner wall layer of conidiomata, hyaline, enteroblastic, 
ampulliform, lageniform, subcylindrical or conical, often 
with a broad inflated venter and a narrow attenuated neck, 
smooth-walled, with several percurrent proliferations. Mac-
roconidia hyaline, ellipsoid to fusiform, or subcylindrical to 
cylindrical, 0–1-septate, smooth-walled, guttulate, bearing 
an unbranched, attenuated, mucoid appendage at each end. 
Microconidiogenous cells hyaline, lageniform to cylindrical, 
smooth-walled. Microconidia hyaline, ellipsoid, unicellular, 
smooth-walled (adapted from Nag Raj 1993).

Type species: Strigula smaragdula Fr., Linnaea 5: 550 
(1830)

Notes: The members of Discosiella are lichenized myco-
bionts (Nag Raj 1981a). Nag Raj (1981a, 1993) linked Dis-
cosiella species to sexual morph Strigula based on both 
conidiomata and perithecia consistently occurring on same 
substrate. In later studies, Discosiella species have been 
often reported associated with Strigula (Aptroot et al. 1997, 
2008; Lücking 2008). Jiang et al. (2016, 2017) introduced 
several new taxa in Strigula with an asexual morph, based 
on molecular data. These studies provided more evidence for 
sexual and asexual morph connection between Discosiella 
and Strigula. Therefore, Discosiella and Strigula are con-
sidered as taxonomic congeneric. Strigula is a lichenized 
genus containing more than 70 species (Lücking 2008; Hyde 
et al. 2013). Only four taxa were recognized in Discosiella 
(Nag Raj 1993). Because Strigula is a well known genus 

and it has priority, Discosiella is reduced to a synonym of 
Strigula. However, it should be noted that if the type species 
of Discosiella is found not to be congeneric with Strigula, it 
remains available for use.

Strigula cylindrospora (Syd. & P. Syd.) W.J. Li & K.D. 
Hyde, comb. nov.
≡ Discosiella cylindrospora Syd. & P. Syd., Leafl. of 
Philipp. Bot. 5: 1546 (1912)

Index Fungorum number: IF557178, Facesoffungi num-
ber: FoF 07707, Fig. 353

Foliicolous to lignicolous. Thallus endophloeodal when 
lignicolous; crustose, irregularly netlike, dull fuliginous 
when foliicolous (Nag Raj 1981a). Sexual morph: see Nag 
Raj (1981a). Asexual morph: Conidiomata dull brownish 
black to glistening black, pycnidial, scattered to gregari-
ous, immersed, oval to suborbicular in outline, subglobose 
to scutate in section view, unilocular, glabrous, clypeate, 
ostiolate. Ostiole single, centrally located, with an outer 
clypeus covering the hymenium. Conidiomatal wall com-
posed of leathery, thick-walled, dark brown to black cells 
of textura epidermoidea in outer clypeus, gradually merg-
ing with membranous, gelatinous, thin-walled, hyaline cells 
of textura angularis in inner layer. Conidiophores reduced 
to conidiogenous cells. Conidiogenous cells arising from 
inner wall layer of conidiomata, hyaline, ampulliform to 
conical, with a broad inflated venter and a narrow attenuated 
neck, smooth-walled, with several percurrent proliferations, 
invested in mucus. Microconidiogenous cells hyaline, lageni-
form to cylindrical, smooth-walled. Conidia hyaline, subcy-
lindrical to ellipsoidal, rounded at the both ends, 1-septate, 
not constricted at the septum, smooth-walled, guttulate, 
bearing unbranched, attenuated, mucoid appendage at each 
end. Microconidia hyaline, ellipsoid, unicellular, smooth-
walled (adapted from Morgan-Jones 1974; Nag Raj 1981a, 
1993).

Suttoniella S. Ahmad, Biologia, Lahore 6: 257 (1961) 
[1960]

Facesoffungi number: FoF 07710, Fig. 354
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
dark brown, pycnidial, solitary to gregarious or confluent, 
immersed, oval or circular or irregular, unilocular, gla-
brous. Ostiole absent, dehiscence by irregular slits in the 
upper wall. Conidiomatal wall composed of thick-walled, 
dark brown to hyaline cells of textura angularis to textura 
prismatica. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells arising from inner layers of the basal 
stroma, hyaline, enteroblastic, polyphialidic, cylindrical to 
doliiform or irregular, determinate, smooth-walled, with 1–3 
separate apertures restricted to the apical region. Conidia 
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Fig. 353  Strigula cylindros-
pora (asexual morph, redrawn 
from Morgan-Jones 1974) a 
Vertical section of conidioma. b 
Enlarged view of conidiomatal 
wall. c Conidiophores and 
conidia. d Conidia

hyaline, triradiate, Y-shaped, aseptate, with two branches 
connected to the main axis by narrow isthmi, tapered 
towards the apices, smooth-walled (adapted from Sutton 
1972a, 1980).

Type species: Suttoniella gaubae (Petr.) S. Ahmad, Bio-
logia, Lahore 6(2): 128 (1961) [1960]

Notes: Suttoniella resembles Cornutispora and Furcas-
pora in having hyaline, triradiate, Y-shaped conidia with 
aseptate main axis and arms (Nag Raj 1993; Punithalingam 
2003). In Suttoniella and Furcaspora, the conidia are com-
posed of main axes and arms which are constricted at base. 
However, the conidia of Cornutispora are unicellular, and 
bifurcate at the apex, resulting in two symmetrical arms 
or horn-like structures that are attenuated towards apex 
(Punithalingam 2003). Furcaspora was separated from Sut-
toniella as its arms and main axis bear an appendage at each 
end, and by its holoblastic, sympodial, conidiogenous cells 
(Nag Raj 1993; Punithalingam 2003; Crous et al. 2007).

Sutton (1972a) amended the generic diagnosis of Sutton-
iella and accepted two species, S. gaubae on Alyxia buxifo-
lia (Apocynaceae) and Mangifera indica (Anacardiaceae), 
and S. eriobotryae (S. Ahmad) S. Ahmad. on Eriobotrya 
japonica (Rosaceae). Subramanian and Sudha (1980) and 
Hoyo and Gómez-Bolea (2004) added S. arnaudii Hoyo & 

Gómez-Bolea on Buxus sempervirens (Buxaceae) and S. ixo-
rae Subram. & Sudha on Ixora parviflora (Rubiaceae). No 
molecular data is available for this genus. Fresh specimens 
are needed to clarify Suttoniella species.

Distribution: Australia, India, Pakistan, Spain (Sutton 
1980; Punithalingam 2003; Hoyo and Gómez-Bolea 2004).

Tetranacrium H.J. Huds. & B. Sutton, Trans. Br. Mycol. 
Soc. 47(2): 202 (1964)

Facesoffungi number: FoF 07715, Fig. 355
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat or on 

decayed wood submerged in freshwater habitats (Hudson 
and Sutton 1964; Shearer and Crane 1971). Sexual morph: 
undetermined. Asexual morph: Conidiomata blackish 
brown to black, stromatic, pycnidial, solitary or gregari-
ous, subcuticular, eventually erumpent, carbonous, subglo-
bose in section view, unilocular, glabrous. Ostiole absent, 
dehiscence by longitudinal fissure of the apical wall. Con-
idiomatal wall composed of thick-walled, dark brown cells 
of textura angularis in the exterior, becoming pale brown 
to hyaline cells towards hymenium. Conidiophores arising 
from inner wall layer of conidiomata. Conidiogenous cells 
hyaline, holoblastic, cylindrical to doliiform, determinate, 
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Fig. 354  Suttoniella gaubae 
(redrawn from Morgan-Jones 
1977) a Conidia. b Vertical 
section of conidioma. c Conid-
iogenous cells and developing 
conidia

smooth-walled. Conidia hyaline, tetraradiate, composed of 
one vertical arm and three or four equidistant horizontal 
arms, septate, smooth-walled, guttulate; arms originating 
from a central, spherical basal cell, with a truncate base, 
tapered towards the apex, constricted near the point of 
attachment to the basal cell (adapted from Hudson and Sut-
ton 1964; Morgan-Jones 1977; Sutton 1980).

Type species: Tetranacrium gramineum H.J. Huds. & B. 
Sutton, Trans. Br. Mycol. Soc. 47(2): 202 (1964)

Notes: The hyaline, septate, four or five radiate conidia 
in Tetranacrium is reminiscent of Crucellisporiopsis, Cru-
cellisporium, Eriosporella, Quadricladium, Tetracrium 
and Tricornispora (Sutton 1980; Nag Raj 1993; Punithal-
ingam 2003; Seifert et al. 2011). Of these genera, Quad-
ricladium, Tetracrium and Tricornispora are recognized 
as hyphomycetes (Seifert et al. 2011). Crucellisporiopsis, 
Crucellisporium, Eriosporella have clavate to subcylindrical 
main axes and filiform arms, whereas Tetranacrium has a 
spherical, centrally located basal axis and clavate to subcy-
lindrical arms. The differences among Crucellisporiopsis, 

Crucellisporium and Eriosporella are discussed under 
Crucellisporiopsis.

Tetranacrium was re-described and re-illustrated by Mor-
gan-Jones et al. (1972e) and Sutton (1980). Apart from the 
type species, the other two species listed in Index Fungorum 
(2019), T. eugeniae Subhedar & V.G. Rao on Eugenia jam-
bolana (Myrtaceae), and T. malpighiacearum J.L. Bezerra & 
Poroca on Malpighiaceae, have not been re-examined. Due 
to a lack of molecular sequence data for T. gramineum, the 
placement of this genus is undetermined.

Distribution: Brazil, India, Jamaica, UK (Hudson and 
Sutton 1964; Sutton 1980).

Thoracella Oudem., Ned. kruidk. Archf, 3 sér. 2: 267 (1901)
Facesoffungi number: FoF 07712, Fig. 356
Ascomycota, genera incertae sedis
Parasitic on the host plant in terrestrial habitat. Sex-

ual morph: undetermined. Asexual morph: Conidi-
omata black, pycnidial, solitary to gregarious or conflu-
ent, immersed, subglobose, multilocular, glabrous. Ostiole 
absent, dehiscence by irregular splits in the upper wall. 
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Fig. 355  Tetranacrium 
gramineum (redrawn from 
Morgan-Jones et al. 1972e) a 
Vertical section of conidioma. 
b, d Conidiophores, conid-
iogenous cells and developing 
conidia. c Conidia

Conidiomatal wall composed of thick-walled, dark brown 
to hyaline cells of textura angularis to textura intricata. 
Conidiophores arising from inner layers of the basal stroma, 
pale brown to hyaline, subcylindrical to irregular, branched, 
septate. Conidiogenous cells hyaline, holoblastic, sympodial 
or synchronous, filiform, integrated, indeterminate, smooth-
walled, loci indistinct. Conidia hyaline, cylindrical to oblong 
or irregular, unicellular, smooth-walled, guttulate (adapted 
from Sutton 1980).

Type species: Thoracella ledi Oudem., Ned. kruidk. 
Archf, 3 sér. 2: 267 (1901)

Notes: Thoracella is monotypic, and no molecular data is 
available. Sutton (1980) illustrated two types of conidiog-
enous cells, and interpreted that the annellations might be 
ornamental incrustations of conidiophores, but he could not 
confirm if this interpretation was correct. Thoracella ledi is 
associated with tar spots on leaves of Ledum palustre (Sut-
ton 1980). Fresh collections of Thoracella ledi are needed 
to place it in a natural group.

Distribution: Netherlands (Sutton 1980).

Thrinacospora Petr., Sydowia 2(1–6): 49 (1948)
Facesoffungi number: FoF 07711, Fig. 357
Ascomycota, genera incertae sedis
Saprobic on dead leaves of Coriaria thymifolia (Cori-

ariaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata pale brown, acervular, solitary to gregarious, 

semi-immersed, oval to circular or irregular, unilocular, 
glabrous, gelatinous. Ostiole absent, dehiscence by irregu-
lar breakdown of host tissue. Conidiomatal wall composed 
of thick-walled, pale brown to subhyaline cells of textura 
angularis. Conidiophores arising from inner layers of the 
basal stroma, hyaline, subcylindrical to irregular, branched, 
septate, invested in mucilage. Conidiogenous cells hyaline, 
enteroblastic, annellidic, cylindrical, integrated or discrete, 
indeterminate, smooth-walled. Conidia hyaline, cuneiform 
to cylindrical, truncate at the base, straight or bent, phrag-
mosporous, 2-septate, apical cells with 2-4 short projections, 
smooth-walled, eguttulate (adapted from Morgan-Jones 
1997).

Type species: Thrinacospora insignis Petr., Sydowia 
2(1–6): 49 (1948)

Notes: Thrinacospora is a monotypic genus. Sutton 
(1980) described conidiogenous cells as holoblastic, dis-
crete, determinate, forming a single apical conidium, while 
Nag Raj and DiCosmo (1982) described it as enteroblastic, 
annellidic, cylindrical, integrated. In this paper, the descrip-
tion and illustration are based on Nag Raj and DiCosmo 
(1982). Thrinacospora has conidia with several short protu-
berances at the apex, which is similar to Asteroconium and 
Tribolospora. However, the latter two genera have aseptate, 
star-like conidia, whereas Thrinacospora has 2-septate, 
cuneiform to cylindrical conidia (Sutton 1980; Nag Raj 
and DiCosmo 1982). Asteroconium possesses acervular 
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Fig. 356  Thoracella ledi 
(redrawn from Sutton 1980) a 
Vertical section of conidioma. b 
Conidiophores, conidiogenous 
cells and developing conidia. c 
Conidia

conidiomata, holoblastic, monoblastic or sympodial conid-
iogenous cells with 1–2 sympodial or synchronously formed 
conidiogenous loci and tetrahedral to star-like conidia with 
much reduced lumina (Sutton 1980). While Tribolospora 
has pycnidial conidiomata, holoblastic conidiogenous cells 
without sympodial conidiogenous loci, and stellate conidia 
with up to 6 short protuberances (Nag Raj and DiCosmo 
1982). There is no sequence data available for Thrinacos-
pora. To clarify the taxonomy of these similar and closely 
related genera, fresh collections and phylogenetic inferences 
of types are needed.

Distribution: Ecuador (Sutton 1980).

Thyronectria Sacc., Grevillea 4(no. 29): 21 (1875)
Facesoffungi number: FoF 07713
Sordariomycetes, Hypocreomycetidae, Hypocreales, 

Nectriaceae

Saprobic or parasitic on the host plant in terrestrial hab-
itat or fungicolous (Jaklitsch and Voglmayr 2014; Checa 
et  al. 2015). Sexual morph: see Hirooka et  al. (2012), 
Jaklitsch and Voglmayr (2014). Asexual morph: Con-
idiomata orange to bay, stromatic, pycnidial, erumpent 
through epidermis or developing in stroma with ascomata, 
solitary or aggregated in groups, superficial or immersed, 
subglobose to discoidal or irregularly in shape, unilocular 
or multilocular, often convoluted, glabrous, thick-walled, 
KOH+ slightly darker, LA+ slightly yellow. Conidiomatal 
wall composed of thick-walled, pale brown cells of textura 
angularis to textura globulosa or textura prismatica. Con-
idiophores arising from the innermost layer of wall cells 
of conidiomata, hyaline, densely branched, generally verti-
cillately 1–3 branched, septate, smooth-walled, with acro-
pleurogenous conidiogenous cells or sterile hyphae. Sterile 
hyphae occasionally present, hyaline, filiform, unbranched 
or branched, straight or curved, septate, smooth-walled. 
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Fig. 357  Thrinacospora insig-
nis (redrawn from Nag Raj and 
DiCosmo 1982) a Conidia. b 
Vertical section of conidioma. c 
Conidiophores, conidiogenous 
cells and developing conidia

Conidiogenous cells hyaline, enteroblastic, phialidic, sub-
cylindrical to lageniform, integrated or discrete, determinate, 
smooth-walled. Conidia hyaline, ellipsoidal to cylindrical, 
oblong to allantoid, straight or slightly curved, unicellular, 
smooth-walled (adapted from Hirooka et al. 2012; Jaklitsch 
and Voglmayr 2014).

Type species: Thyronectria rhodochlora (Mont.) Seeler, 
J. Arnold Arbor. 21: 455 (1940)

For illustration see Hirooka et al. (2012), Jaklitsch and 
Voglmayr (2014).

Notes: Thyronectria species are commonly saprobic and 
show a degree of host-specificity (Jaklitsch and Voglmayr 
2014), some are fungicolous (Jaklitsch and Voglmayr 2014), 
while a few are plant pathogens (Seeler 1940a; Crandall 
1942; Hudler and Oshima 1976; Crowe et al. 1982; Bed-
ker and Wingfield 1983; Hirooka et al. 2012). Thyronectria 
shares a similar characters with Nectria in having light to 
bright-coloured, soft-textured, uniloculate perithecia, but 
can be distinguished by its yellowish green scurf which 
is absent in Nectria species, as well as the asexual morph. 
The asexual morph of Thyronectria has been connected to 
Gyrostroma (Seeler 1940b) and Zythiostroma (Rossman 
et al.1999). However, Hirooka et al. (2012) re-examined the 
generic type of Gyrostroma, and excluded it from Hypocre-
ales. They circumscribed the asexual morph of Thyronectria 

to those species which are characterized by having super-
ficial and immersed, aggregarious or caespitose pycnidia, 
branched 1–3 times conidiophores, monophialidic conidiog-
enous cells and hyaline, ellipsoidal to cylindrical, oblong 
or allantoid conidia. The taxonomy, phylogeny and nomen-
clature of Thyronectria were studied in detail by Hirooka 
et al. (2012) and Jaklitsch and Voglmayr (2014). To data, 34 
species are recognized in Thyronectria (Checa et al. 2015; 
Zeng and Zhuang 2016).

Distribution: Asia (China, Japan, Pakistan), North 
America (USA), Europe (Austria, Czech Republic, France, 
Germany, Italy, Netherlands, Russia, Spain), North Africa 
(Jaklitsch and Voglmayr 2014; Checa et al. 2015; Zeng et al. 
2016).

Thyrsidina Höhn., Ann Mycol. 3(4): 337 (1905)
Facesoffungi number: FoF 07714, Fig. 358
Ascomycota, genera incertae sedis
Caulicolous and fungicolous. Sexual morph: undeter-

mined. Asexual morph: Conidiomata pale yellow to yellow-
orange, sporodochial or spuriously acervular, solitary to gre-
garious, initially immersed, ultimately erumpent, pulvinate, 
gelatinous. Ostiole absent, dehiscence by irregular rupture 
of the overlapping host tissue. Subhymenium composed of 
thick-walled, hyaline, septate, compact hyphae of textura 
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Fig. 358  Thyrsidina carneom-
iniata (redrawn from Sutton 
1980) a Conidia. b Vertical 
section of conidioma. c Conidi-
ophores, conidiogenous cells 
and developing conidia

oblita invested in mucus at the base. Conidiophores arising 
from the upper cells of basal stroma, hyaline, cylindrical 
or irregular, branched, septate, smooth-walled, with clamp 
connections giving rise to lateral or terminal conidiogenous 
cells, invested in mucus. Conidiogenous cells hyaline, holo-
blastic, cylindrical or irregular, integrated, determinate, 
smooth-walled. Conidia hyaline, arising from fusion of 
several aggregated clamp connections, at maturity clavate 
to bulbous or irregular in shape, with narrow and truncate 
base, dictyoseptate, constricted at the septa, smooth-walled, 
guttulate (adapted from Morgan-Jones 1977; Nag Raj and 
DiCosmo 1984).

Type species: Thyrsidina carneominiata Höhn., Ann 
Mycol. 3(4): 337 (1905)

Notes: Thyrsidina carneominiata is a hyperparasitic 
fungus on the ascomata of Diaporthe platanoides and 
Melanconium sp. on Acer pseudoplatanus (Sapindaceae) 
(von Höhnel 1905; Nag Raj and DiCosmo 1984). A revised 
description and a detailed illustration were published by 
Morgan-Jones (1977), Nag Raj and DiCosmo (1978, 1984). 
Thyrsidina is characterized by having sporodochial or spu-
riously acervular conidiomata, hyaline, compact conidi-
ophores with clamp connections at the septa and bulbous or 
irregular conidia. Nag Raj and DiCosmo (1984) considered 
Thyrsidina as asexual morph of an undetermined basidiomy-
cete, but no evidence is provided for this connection. The 
genus has remained monotypic.

Distribution: Austria (Nag Raj 1984).

Tiarosporella Höhn., in Weese, Ber. dt. bot. Ges. 37: 159 
(1919)

Facesoffungi number: FOF 00333
Dothideomycetes, Incertae sedis, Botryosphaeriales, 

Botryosphaeriaceae
Saprobic or endophytic on the host plant in terrestrial 

habitat. Sexual morph: undetermined. Asexual morph: 
Conidiomata brown to dark brown, pycnidial, solitary to gre-
garious or confluent, subepidermal, deeply immersed, glo-
bose to subglobose, unilocular, glabrous, thick-walled, ostio-
late. Ostiole single, circular, centrally located. Conidiomatal 
wall composed of thick-walled, brown to pale brown cells of 
textura angularis to textura prismatica. Conidiophores aris-
ing from the innermost layers of conidiomata, hyaline, short-
cylindrical or dolliform, or irregular, branched, swollen at 
base, septate, thick and smooth-walled. Macroconidiogenous 
cells hyaline, holoblastic, cylindrical to ampuliform, discrete 
or integrated, indeterminate, smooth-walled, with or with-
out proliferations. Macroconidia hyaline, ellipsoidal, fusi-
form or long clavate, unicellular, smooth-walled, bearing 2 
or 4 tentaculiform, undulate or 1 flame-shape or irregular, 
mucoid, apical appendages, and sometimes 1 subcylindri-
cal or irregular basal appendage. Microconidiogenous cells 
hyaline, holoblastic, ampuliform, integrated or sympodial, 
smooth-walled. Microconidia when present, hyaline, glo-
bose to ovoid, truncate at base, unicellular, smooth-walled.

Type species: Tiarosporella paludosa (Sacc. & Fiori) 
Höhn., in Weese, Ber. dt. bot. Ges. 37: 159 (1919)
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Notes: Many species of Tiarosporella are saprobic on 
members of Poaceae (Sutton and Marasas 1976; Nag Raj 
1993) and woody hosts (Jami et al. 2012, 2014). Some are 
known as pathogens on needle of conifers and as endophytes 
(Sieber 1988; Karadžić 1998; Müller and Hantula 1998). 
The genus is characterized by dark brown to black, unilocu-
lar conidiomata with textura angularis wall cells, and hya-
line, long clavate conidia bearing 3–4 tentacular appendages 
attached to the apex of the conidium (Sutton and Marasas 
1976). Morphologically, Tiarosporella can be confused with 
Neottiosporina, but the significant difference between these 
two genera relates to the conidial appendages. The append-
ages of conidia in Tiarosporella are located at the apex, 
while they are located at the base in Neottiospora.

von Höhnel (1919) introduced Tiarosporella to accom-
modate N. paludosa Sacc. & Fiori and N. schizochlamys 
Ferd. & Winge with N. arenaria Syd. & P. Syd. as a syno-
nym. Pirozynski and Shoemaker (1971) re-examined the 
type specimen of N. paludosa and N. arenaria and found 
these two species were conspecific. Thus they proposed 
T. paludosa as type species of Tiarosporella and provided 
a list of synonymsfor T. paludosa. Since then the generic 
concept of Tiarosporella has been formally established. 
Subsequently, the revisionary accounts of the genus have 
been made by Nag Raj (1973a, b) and Sutton and Mara-
sas (1976). Sutton (1980) accepted seven species and one 
variety in the genus, viz. T. abietis H.S. Whitne et al., T. 
graminis (Piroz. & Shoemaker) Nag Raj, T. graminis var. 
karoo B. Sutton & Marasas, T. madreeya (Subram. & K. 
Ramakr.) Nag Raj, T. paludosa (Sacc. & Fiori) Höhn., T. 
parca (Berk. & Broome) H.S. Whitney et al., T. pseudot-
sugae H.S. Whitney, et al., and T. tritici B. Sutton & Mara-
sas. Crous et al. (2006a) showed Tiarosporella might be 
related to Botryosphaeriaceae based on DNA sequences of 
T. graminis var. karroo, T. madreeya and T. tritici. Crous 
et al. (2015b) epitypified the type species of the genus Tia-
rosporella, T. paludosa and confirmed it is a member of 
Botryosphaeriaceae. Tiarosporella was shown to be a poly- 
and paraphyletic genus (Crous et al. 2015b). A group of 
fungi morphologically similar to T. paludosa clustered to 
Phacidiaceae, was allocated in Darkera (Leotiomycetes). 
However, these species clustering in Botryosphaeriaceae, 
were allocated in Eutiarosporella based on E. tritici (=  T. 
tritici), Marasasiomyces based on M. karoo (=  T. graminis 
var. karoo), and one reinstated genus Sakireeta based on S. 
madreeya (=  T. madreeya) (Crous et al. 2015b).

Three species are included in the genus, T. graminis, 
T. paludosa and an undescribed species. Tiarosporella 
graminis was temporarily located in Tiarosporella based on 
morphology in this study. Once new collection of this spe-
cies have been made and subjected to DNA analysis, it will 
be possible to confirm it in a natural classification.

Distribution: Canada, USA.

Tiarosporella graminis (Piroz. & Shoemaker) Nag Raj, Can. 
J. Bot. 51(12): 2469 (1974) [1973]

Facesoffungi number: FoF 07718, Fig. 359
Follicolous, occurring on leaves of Calamovilfa longifolia 

(Poaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 140–200 µm diam., 150–160 µm high, brown 
to dark brown, pycnidial, solitary to gregarious, subepider-
mal, deeply immersed, globose to subglobose, unilocular, 
glabrous, thick-walled, ostiolate. Ostiole single, circular, 
centrally located. Conidiomatal wall 20–40 µm wide, com-
posed of thick-walled, brown cells of textura globosa in the 
lower layers at the outer part, gradually merging with pale 
brown to hyaline cells of textura prismatica near conidial 
hymenium, becoming relatively thick-walled, brown to pale 
brown cells of textura angularis in the lateral and ostiolar 
region. Conidiophores arising from the innermost layers 
of conidiomata, hyaline, short-cylindrical or dolliform, or 
irregular, branched, swollen at base, septate, often con-
stricted at septa, thick- and smooth-walled. Macroconidiog-
enous cells 7–20 × 3–5 µm, hyaline, holoblastic, cylindrical 
to ampuliform, integrated, indeterminate, smooth-walled, 
without proliferations. Macroconidia 20–30 × 5–11.5 µm 
( ̄x = 25.5 × 8.6 µm; n = 50), hyaline, ellipsoidal, rounded 
at both ends, or sometimes narrowed and truncate at base, 
bulging in the middle part, unicellular, smooth-walled, bear-
ing 2 undulate, or 1 flame-shape or irregular, mucoid, api-
cal appendages which arise as segments of a partial mucoid 
sheath initially enclosing the upper part of the developing 
conidium, eventually flared. Microconidiogenous cells hya-
line, holoblastic, ampuliform, integrated, smooth-walled. 
Microconidia not observed.

Material examined: USA, Wisconsin, Madison Dane 
County, on leaves of Calamovilfa longifolia (Poaceae), 14 
November 1962, H.C. Greene (DAOM 90210, holotype).

Notes: Tiarosporella graminis was originally regarded as 
a variety of T. palusoda, and later was raised to species rank 
by Nag Raj (1973a, b). This species is similar to T. palusoda 
in form of conidiomata, conidiogenous cells and conidia, but 
it is distinct in conidial shape. In Tiarosporella graminis, 
conidia are usually fusiform, tapered to obtuse at apex and 
slightly truncate at base, and widest in the middle, whereas, 
in T. palusoda conidia are consistently long clavate.

Tiarosporella paludosa (Sacc. & Fiori) Höhn., in Weese, 
Ber. dt. bot. Ges. 37: 159 (1919)

Facesoffungi number: FoF 07719, Figs. 360, 361
Follicolous, occurring on leaves of sedge. Sexual morph: 

undetermined. Asexual morph: Conidiomata 140–160 µm 
diam., 140–200 µm high, brown to dark brown, pycnidial, 
mostly gregarious, subepidermal, deeply immersed, globose, 
unilocular, glabrous, thick-walled, ostiolate. Ostiole single, 
circular, centrally located. Conidiomatal wall 20–60 µm 
wide, composed of thick-walled, dark brown to brown cells 
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Fig. 359  Tiarosporella graminis (DAOM 90210, holotype) a, b 
Herbarium package and specimen. c, d Appearance of brown to 
dark brown conidiomata on the host. e, f Vertical sections of con-

idiomata. g Section of peridium. h–n Conidiophores, conidiogenous 
cells with developing conidia. o–r Conidia. Scale bars c = 500  µm, 
d–f = 100 µm, g = 20 µm, h–r = 10 µm

of textura angularis in the lower layers, gradually merg-
ing with pale brown to hyaline cells of textura prismatica 
towards conidial hymenium, Conidiophores arising from the 
innermost layers of conidiomata, hyaline, broadly-cylindri-
cal or dolliform, or rounded or irregular, unbranched, sep-
tate, often constricted at septa, thick- and smooth-walled. 
Conidiogenous cells 6–20 × 2–5 µm, hyaline, enteroblastic, 
ampuliform to cylindrical, discrete or integrated, indeter-
minate, smooth-walled, with 1–2 percurrent proliferations 
(Fig. 361i, j). Conidia 16–45 × 3.5–8.6 µm ( ̄x = 34 × 5.8 µm; 
n = 50), hyaline, long clavate, with obtuse apex and narrowly 

truncate base, straight or slightly curved, unicellular, 
smooth-walled, bearing appendgaes at both ends or at one 
end; apical appendages mostly 2, occasionally 3 or 4, ten-
taculiform, undulate in sterile water, angle-like in shape, or 
irregular in 10% KOH, mucoid, resulting from eversion and 
subsequent longitudinal splits in the mucilaginous sheath 
which envelops the upper part of the young conidium; basal 
appendages absent or present, subcylindrical or irregular, 
with blunt apex and narrow base, arising from base.

Material examined: Canada, Ontario, Bruce Peninsula, 
Oliphant, on leaves of sedge, 3 October 1977, G. Murase 
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Fig. 360  Tiarosporella paludosa (DAOM 215285) a, b Herbarium 
package and specimen. c, d Appearance of brown to dark brown 
conidiomata on the host. e, f Vertical sections of conidiomata. g, 

h Sections of peridium. i–k Conidiophores, conidiogenous cells 
with developing conidia. l–w Conidia. Scale bars c = 500  µm, d–
f = 100 µm, g–h = 20 µm, i–w = 10 µm
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Fig. 361  Tiarosporella paludosa (DAOM 215582) a, b Herbarium 
package and specimen. c, d Appearance of brown to dark brown con-
idiomata on the host. e, f Sections of peridium. g, h Vertical sections 
of conidiomata. i–m Conidiophores, conidiogenous cells and devel-

oping conidia n Apical appendages. o–w Conidia. (note o–q in 10% 
KOH, r–w in water). Scale bars c = 500 µm, d = 200 µm, e–f = 20 µm, 
g–h = 100 µm, i = 5 µm, j–w = 10 µm
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& M. Brundrett (DAOM 215285); Long Point, on leaves of 
undetermined sedge, 25 April 1989, T.R. Nag Raj (DAOM 
215582).

Notes: Since the holotype and isotype of Tiarosporella 
paludosa are not in good condition, we re-examined addi-
tional specimen of this species from DAOM herbarium. We 
found the conidia of Tiarosporella paludosa have a subcylin-
drical or irregular, mucoid, basal appendage, but it degrades 
at maturity. Except for the basal appendage, other characters, 
such as conidiomata, conidiogenous cells and conidia form 
and dimension match to holotype and epitype described by 
Pirozynski and Shoemaker (1971) and Crous et al. (2015b).

Towyspora Wanasinghe, E.B.G. Jones & K.D. Hyde, in Li 
et al., Fungal Diversity 78: [32] (2016)

Facesofungi number: FoF 01671
Dothideomycetes, Pleosporomycetidae, Pleosporales, 

Lentitheciaceae
Saprobic on the host plant. Sexual morph: undetermined. 

Asexual morph: Conidiomata dark brown to black, eustro-
matic, scattered to gregarious or confluent, semi-immersed to 
erumpent, unilocular or multilocular, ostiolate, glabrous. Osti-
ole short, circular, centrally located. Conidiomatal wall com-
posed of thick-walled, dark brown to hyaline cells of textura 
angularis. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells hyaline, enteroblastic, phialidic, lageni-
form to subcylindrical, thick- and smooth-walled. Conidia 
hyaline, cylindrical, 0–1-septate, guttulate, smooth-walled.

Type species: Towyspora aestuari Wanasinghe, E.B.G. 
Jones & K.D. Hyde, in Li et al., Fungal Diversity 78: [35] 
(2016)

Notes: Towyspora is monotypic. This genus is similar 
to Chaetosphaeronema in having phialidic conidiogenous 
cells and cylindrical, 0–1-septate conidia. However, Chae-
tosphaeronema has pycnidial conidiomata with periphyses, 
whereas Towyspora has eustromatic conidiomata lacking 
periphyses. Phylogenetically, Towyspora was placed in 
Lentitheciaceae, while Chaetosphaeronema was placed in 
Phaeosphaeriaceae (Li et al. 2016, this study).

Distribution: UK.

Towyspora aestuari Wanasinghe, E.B.G. Jones & K.D. 
Hyde, in Li et al., Fungal Diversity 78: [35] (2016)

Facesoffungi number: FoF 01672, Fig. 362
Saprobic on dead branches of Phragmites communis. 

Sexual morph: undetermined. Asexual morph: Conidi-
omata 250–1000 µm diam., 200–300 µm high, black, eus-
tromatic, scattered to gregarious or confluent, unilocular 
or mutilocular, closed when young, erumpent at matu-
rity, subglobose, ostiolate, glabrous, thick-walled. Ostiole 
short, single, circular, centrally located. Conidiomatal wall 
10–30 µm thick, composed of thick-walled, dark brown to 
hyaline cells of textura angularis. Conidiophores reduced 

to conidiogenous cells. Conidiogenous cells 5–10 × 2–4 µm, 
hyaline, enteroblastic, phialidic, lageniform to subcylindri-
cal, thick- and smooth-walled. Conidia 10–18 × 3–5 µm 
( ̄x = 14.5 × 4 µm; n = 30), hyaline, cylindrical, with an obtuse 
apex and a slightly truncate base, 0–1-septate, thick- and 
smooth-walled, guttulate.

Material examined: UK, Lanstephan, 8 July 2015, on 
dead branches of Phragmites communis (Poacaeae), E.B.G. 
Jones (MFLU 15–3543, holotype).

Tracylla (Sacc.) Tassi, Bulletin Labor. Orto Bot. de R. Univ. 
Siena 6: 62 (1904) non Tracyella Zambet-takis (nom. ille-
git.) in Rev. Mycol. 35: 165. (1970)

Facesoffungi number: FoF 07716, Fig. 363
Sordariomycetes, Incertae sedis, Tracyllalales, 

Tracyllaceae
Saprobic on the host plant in terrestrial habit. Sexual 

morph: undetermined. Asexual morph: Conidiomata 
brown to dark brown, pycnothyrial, solitary to gregarious 
and confluent, superficial, orbicular to oval or irregular in 
outline, connected to the immersed mycelium by a central 
supporting column of cells. Conidiomatal wall composed of 
thick-walled cells of textura angularis in the centeral zone, 
becoming thinner-walled cells of textura prismatica at the 
peripheral zone with radially elongated cells that are entire 
or invaginated at the edge. Conidiophores arising from the 
inner wall layer of upper pycnothyrial shield and the central 
column of supporting cells, reduced to conidiogenous cells, 
invested in mucus. Conidiogenous cells hyaline to subhya-
line, enteroblastic, phialidic, lageniform to cylindrical, deter-
minate, smooth-walled. Conidia hyaline, broadly ellipsoi-
dal to naviculate or lunate, truncate at the base, unicellular, 
smooth-walled, guttulate, bearing unbranched, attenuated, 
flexuous appendage at one end or both ends (Nag Raj 1974, 
1975, 1993).

Type species: Tracylla spartinae (Peck) Tassi, Bulletin 
Labor. Orto Bot. de R. Univ. Siena 6: 62 (1904)

Notes: Tracyella (Cif.) Zambett. typified with T. hydro-
charidis Zambett. was considered as a nomen dubium (Nag 
Raj 1975). A detailed revision of Tracylla was made by Nag 
Raj (1975). Peck (1894) used the binomial Leptothyrium 
spartinae Peck for a fungus collected on dead stems of Spar-
tina juncea (Poaceae) in the USA. Peck (1894) noted that 
this species was distinct from other Leptothyrium species 
in its shield-like conidiomata with radiate structure in the 
margins and larger conidia with a filiform appendage at each 
end. Saccardo (1895) subdivided the genus Leptothyrium 
into the subgenera: Eu-Leptothyrium Sacc. for species with 
muticate conidia and Tracylla Sacc. for those with conidia 
bearing an appendage at both ends. Tassi (1904) elevated 
Tracylla to generic rank with T. spartinae (Peck) Tassi as 
type species. Another species T. aristata (Cooke) Tassi 
was also included in Tracylla. Moesz (1914) added three 
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Fig. 362  Towyspora aestuari (MFLU 15–3543, holotype) a Herbar-
ium specimen. b, c Appearance of dark brown-black conidiomata on 
the host. d, e Vertical section of conidiomata. f–h Sections of perid-

ium. i–k Conidiogenous cells and developing conidia. l–o Conidia. 
Scale bars d = 500 µm, e = 100 µm, f–h = 20 µm, i–o = 5 µm
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Fig. 363  Tracylla spartinae 
(redrawn from Nag Raj 1993) a 
Vertical section of conidioma. b 
Conidiogenous cells and devel-
oping conidia. c Conidia

additional taxa, T. andrasovszkyi Moesz, T. julia (Speg.) 
Moesz and T. minima (Berk. & Curt.) Moesz. Nag Raj 
(1975, 1993) re-described Tracylla and accepted only two 
taxa, T. aristata and T. spartinae. Crous et al. (2018a) intro-
duced a new family Tracyllaceae to accommodate Tracylla 
and added a new species T. eucalypti. The type species of 
Tracylla has not been studied by molecular data. Fresh col-
lections and cultures are needed to confirm its placement..

Tracylla has superficial flattened, pycnothyrial conidio-
mata with radiate upper or sometimes lower walls, features 
similar to those found in Abropelta, Diedickea, Peltistro-
mella, and Poropeltis. However, these genera are separated 
by conidial morphology. Abropelta possesses hyaline, fusi-
form, irregularly curved to lunate, 2-septate conidia bear-
ing a podiform, excentric, tubular, basal appendage (Nag 
Raj 1993). Diedickea possesses hyaline, oblong, aseptate 
conidia. Peltistromella possesses pale yellow or subhya-
line, obovoid to ellipsoidal, 1-septate conidia (Nag Raj and 
DiCosmo 1978). Poropeltis possesses brown to dark brown 
oval to elliptic, aseptate conidia with a narrow lighter band 
in the median part, (Nag Raj and DiCosmo 1978). Tracylla 
possesses hyaline, broadly ellipsoidal to naviculate or lunate, 
aseptate conidia with or without appendage at one end or 
both ends (Nag Raj 1993).

Distribution: Australia, Brazil, Jamaica, New Zealand, 
Philippines, Sri Lanka, Thailand, USA (Nag Raj 1993; 
Crous et al. 2018a).

Trematophoma Petr., Ann Mycol. 22(1/2): 152 (1924)
Facesoffungi number: FoF 07717, Fig. 364
Ascomycota, genera incertae sedis
Saprobic on dead wood lying in water. Sexual morph: 

undetermined. Asexual morph: Conidiomata dark brown to 
black, pycnidial, solitary, semi-immersed, globose to elon-
gated, unilocular, glabrous. Ostiole single, circular, centrally 
located. Conidiomatal wall composed of thick-walled, pale 
brown to hyaline cells of textura angularis. Conidiophores 
reduced to conidiogenous cells. Conidiogenous cells arising 
from inner wall layers of conidiomata, hyaline, enteroblastic, 
phialidic, cylindrical to lageniform, indeterminate, smooth-
walled, often percurrently proliferating. Conidia hyaline, 
broadly obovoid, rounded at the apex, truncate at the base, 
with one central guttule (adapted from Sutton 1980).

Type species: Trematophoma lignicola Petr., Ann Mycol. 
22(1/2): 152 (1924)

Notes: Trematophoma is similar to the asexual morph 
of Abrothallus (=  Vouauxiomyces) and Lichenoconium, 
but differs from the latter two genera in several features, 
such as the shape, colour, septa and surface structure of the 
conidia (Hawksworth and Dyko 1979; Pérez-Ortega et al. 
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Fig. 364  Trematophoma 
lignicola (redrawn from Sutton 
1980) a Vertical section of 
conidioma. b Conidia. c Conid-
iogenous cells and developing 
conidia

2011). In Trematophoma, the conidia are hyaline, broadly 
obovoid, aseptate, and smooth-walled; in the asexual morph 
of Abrothallus, the conidia are hyaline to pale yellowish, 
clavate to pyriform, aseptate, almost smooth-walled, and 
invested in part in a mucilaginous matrix; in Lichenoco-
nium the conidia are brown, obpyriform to obovate, 1-sep-
tate, and verrucose (Hawksworth and Dyko 1979; Nag Raj 
and DiCosmo 1980). Trematophoma is monotypic and no 
molecular data is available. Fresh collections of type are 
needed to place Trematophoma in a natural group.

Distribution: Austria (Sutton 1980).

Tribolospora D.A. Reid, Aust. J. Bot. 14: 31 (1966)
Facesoffungi number: FoF 07720, Fig. 365
Ascomycota, genera incertae sedis
Saprobic on leaves of Sycopsis dunnii (Hamamelidaceae) 

(Reid 1966). Sexual morph: undetermined. Asexual 
morph: Conidiomata black, stromatic, pycnidial, with a 
small narrow stipe-like base, solitary to gregarious, superfi-
cial, orbicular, multilocular, glabrous. Ostiole single, circu-
lar, centrally located. Conidiomatal wall composed of thick-
walled, dark brown, loosely interwoven hyphae of textura 
intricata in the base part, becoming almost hyaline, loosely 
arranged hyphae densely covered with a very fine brown 
granular deposit in the locular wall. Conidiophores reduced 
to conidiogenous cells. Conidiogenous cells arising from the 
inner wall layer of locular wall, hyaline, holoblastic, cylin-
drical to obclavate, attenuating apically into fine hair-like 
sterigmata, smooth-walled. Conidia hyaline, stellate, with 
3–6 short protuberances, unicellular, smooth-walled, arising 
singly from the apex of the conidiogenous cells (adapted 
from Reid 1966).

Type species: Tribolospora sycopsidis D.A. Reid, Aust. 
J. Bot. 14: 31 (1966)

Notes: The conidiogenous cells of Tribolospora sycop-
sidis were described as phialides by Sutton (1980), but the 
original description is “The cavity is lined by conidiophores 
consisting of a narrow cylindrical body or alternatively of 
an obclavate structure, 5–8 by 2–2.5 µm, which in either 
instance is prolonged apically into a fine hair-like ster-
igma”. Morgan-Jones (1977) described and illustrated it as 
holoblastic conidiogenous cells. Based on Reid (1966) and 
Morgan-Jones (1977), we consider conidiogenous cells of T. 
sycopsidis are holoblastic rather than enteroblastic. Tribolo-
spora is a monotypic genus. The conidia of Tribolospora are 
close to Asteroconium, but it was separated from the latter 
by its pycnidial conidiomata and holoblastic conidiogenous 
cells. There is no molecular data available for Tribolospora. 
To clarify the taxonomic placement of this genus, fresh col-
lections of the type and cultures are needed.

Distribution: Australia (Reid 1966).

Tryblidiopsis P. Karst. [as ‘Triblidiopsis’], Bidr. Känn. Finl. 
Nat. Folk 19: 262 (1871)

 = Tryblidiopycnis Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1 127(8–9): 562 (1918)

Facesoffungi number: FoF 07721, Fig. 366
Leotiomycetes, Leotiomycetidae, Rhytismatales, 

Rhytismataceae
Saprobic or endophytic on the host plant in terrestrial 

habitat (Gremmen 1955; Sutton 1980; Livsey and Minter 
1994; Barklund and Kowalski 1994). Sexual morph: 
see Livsey and Minter (1994). Asexual morph: Conidi-
omata black, stromatic, pycnidial, solitary to aggregated or 
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Fig. 365  Tribolospora sycop-
sidis (redrawn from Morgan-
Jones 1977) a Conidiogenous 
cells and developing conidia. b 
Conidia. c Vertical section of 
conidiomata. d Hyphae covered 
with a very fine brown granular 
deposit

confluent, semi-immersed to erumpent, circular to applanate 
or irregular in shape, unilocular or multilocular, glabrous, 
thick-walled. Ostiole absent, dehiscing by an irregular split 
of the upper wall. Conidiomatal wall composed of thick-
walled, dark brown cells of textura angularis in the exterior, 
gradually merging with thicker, pale brown cells of textura 
oblita in the interior, becoming hyaline cells of textura angu-
laris in the conidial hemenium. Conidiophores arising from 
the inner layer of conidiomata, hyaline, branched at the base, 
septate, smooth-walled. Conidiogenous cells hyaline, holo-
blastic, sympodial or synchronous, subcylindrical to lageni-
form, indeterminate, mostly discrete, with 1–2 apical, small, 
unthickened, scarcely protuberant scars. Conidia hyaline, 
falcate or hamate, unicellular, smooth-walled (adapted from 
Sutton 1980; Nag Raj and DiCosmo 1982).

Type species: Tryblidiopsis pinastri (Pers.) P. Karst., 
Bidr. Känn. Finl. Nat. Folk 19: 262 (1871)

≡ Tryblidiopycnis pinastri Höhn., Sber. Akad. Wiss. 
Wien, Math.-naturw. Kl., Abt. 1 127(8–9): 562 (1918)

Notes: The taxonomic position of Tryblidiopsis was 
revised by Livsey and Minter (1994) and Wang et al. (2014a, 
b). The genus is presently placed in Rhytismataceae (Rhyt-
ismatales) (Kirk et al. 2008; Gernandt et al. 2001; Lantz 
et al. 2011), and three species are accepted, T. pinastri, T. 
sichuanensis Shuang Wang et al. and T. sinensis Shuang 
Wang et al. (2014a, b). The asexual morph of Tryblidiopsis 
has been connected to Tryblidiopycnis by Gremmen (1957) 
with experimental proof. This connection was confirmed by 
Livsey and Minter (1994) and (Wang et al. 2014a, b) based 
on culture and phylogenetic studies, respectively. Tryblidi-
opycnis pinastri Höhn. type species of Tryblidiopycnis, is 
asexual morph of T. pinastri, type species of Tryblidiopsis 
(Sutton 1980). Three taxa are recognized in Tryblidiopsis, 
while only a single species is included in Tryblidiopycnis. 
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Fig. 366  Tryblidiopsis pinastri 
(redrawn from Nag Raj and 
DiCosmo 1982) a Conidia. b 
Vertical section of conidioma. c 
Conidiophores, conidiogenous 
cells and developing conidia

Therefore, the generic name Tryblidiopsis is conserved over 
Tryblidiopycnis, as it has priority and is more widely used.

Distribution: worldwide (Wijayawardene et al. 2017).

Tympanis Tode, Fung. mecklenb. sel. (Lüneburg) 1: 24 
(1790)

Facesoffungi number: FoF 07722
Leot iomycetes ,  Leot iomycet idae ,  Leot ia les , 

Tympanidaceae
Saprobic or parasitic on the host plant. Sexual morph: 

Apothecia black, gregarious, separate or cespitose in small 
clusters, erumpent, sessile, glabrous. Asci 8-spored or multi-
spored, cylindrical, with obtuse apex and narrow base, pedi-
cellate. Ascospores hyaline, uniseriate, cylindrical to allan-
toid or ellipsoid to fusiform, 1-septate. Paraphyses hyaline, 
filiform, with slightly swollen apex, simple or branched, 
embedded in a brownish, gelatinous matrix, forming an 
epithecium (Groves 1952). Asexual morph: Conidiomata 
dark brown to black, stromatic, gregarious, separate or cespi-
tose, immersed to erumpent, sessile, ovoid to subglobose 
or sometimes conical, unilocular or multilocular, glabrous. 
Ostiole absent, dehiscence by irregular splits of the apical 
wall. Conidiomatal wall composed of thick-walled, brown 
to dark brown cells of textura angularis. Conidiophores 

arising from the inner layer cells of the locular wall, hyaline, 
filiform, branched, septate, smooth-walled. Conidiogenous 
cells hyaline, enteroblastic, phialidic, integrated or discrete, 
determinate, smooth-walled. Conidia hyaline, cylindrical, 
unicellular, smooth-walled (Sutton and Funk 1975; Nag Raj 
1977a; Sutton 1980).

Type species: Tympanis saligna Tode, Fung. mecklenb. 
sel. (Lüneburg) 1: 24 (1790)

Notes: Groves (1952) revised Tympanis and accepted 
36 taxa and one variety, of which 23 were studied in cul-
ture. He established the connection between sexual morph 
Tympanis and asexual morph Pleurophomella Höhn. on the 
basis of culture study. Sutton and Funk (1975) re-studied 
the isotype of Sirodothis populi Clem. (type of Sirodothis) 
and considered Pleurophomella was congeneric with Siro-
dothis. Because Sirodothis has priority, Pleurophomella was 
reduced to a synonym (Sutton and Funk 1975; Sutton 1980, 
Cole and Kendrick 1981). Sirodothis populi (=  S. popul-
nea (Thüm.) B. Sutton & A. Funk) was linked to its sexual 
morph T. spermatiospora based on culture studies (Groves 
1952). Sirodothis saligna (Höhn.) B. Sutton & A. Funk was 
linked to T. saligna (type of Tympanis). According to one 
fungus = one name initiative, Johnston et al. (2014) and 
Wijayawardene et al. (2017b) proposed the generic name 
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Fig. 367  Tympanis spermatio-
spora (redrawn from  1977a) a 
Conidia. b Vertical section of 
conidioma. c Conidiophores, 
conidiogenous cells and devel-
oping conidia

Tympanis for conservation over Sirodothis and Pleuropho-
mella. We provide a detailed description of asexual morph 
of Tympanis. Molecular studies are needed to evaluate this 
genus.

Distribution: worldwide (Wijayawardene et al. 2017).

Tympanis spermatiospora (Nyl.) Nyl., Not. Sällsk. Fauna et 
Fl. Fenn. Förh., Ny Ser. 10: 70 (1868) [1869]
 = Sirodothis populi Clem., Gen. fung. (Minneapolis): 176 
(1909)
 = Sirodothis populnea (Thüm.) B. Sutton & A. Funk, Can. 
J. Bot. 53(6): 524 (1975)

Facesoffungi number: FoF 07723, Fig. 367
Habit on Populus tremuloides and Populus spp. (Sali-

caceae). Sexual morph: see Groves (1952). Asexual 
morph: Conidiomata dark brown to black, stromatic, cauli-
colous, immersed to erumpent, consisting of one to several 
caespitose, globose, unilocular, pycnidium-like structures 
arising from a common basal stroma, glabrous or pruinose. 
Ostiole absent, dehiscence by irregular splits of the apical 

wall. Conidiomatal wall composed of thick-walled, brown 
to dark brown cells of textura angularis, becoming darker, 
thicker, sclerotioid toward the margin. Conidiophores arising 
from the inner layer cells of the locular wall, hyaline, fili-
form, branched mostly at the base, septate, smooth-walled. 
Conidiogenous cells hyaline, enteroblastic, phialidic, cylin-
drical to subcylindrical, integrated or discrete, determinate, 
smooth-walled, terminal or lateral, apertures arising imme-
diately below transverse septa, with periclinal thickenings 
wall at collarette region. Conidia hyaline, cylindrical, unicel-
lular, smooth-walled (Nag Raj  1977a; Sutton 1980).

Vestigium Piroz. & Shoemaker, Can. J. Bot. 50(6): 1163 
(1972)

Facesoffungi number: FoF 07724, Fig. 368
Leotiomycetes, Leotiomycetidae, Helotiales, genera incer-

tae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
amber, acervular, solitary, semi-immersed to erumpent or 
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Fig. 368  Vestigium felicis 
(redrawn from Morgan-Jones 
et al. 1972d) a Mature conidia. 
b Conidiophores, conidiogenous 
cells and developing conidia. c 
Vertical section of conidioma

superficial, circular or elliptical in outline, blister-like, sub-
globose in section view, unilocular, glabrous. Ostiole absent, 
dehiscence by irregular splits of the overlapping host tis-
sue. Conidiomatal wall composed of thin-walled, pale brown 
cells of textura angularis in the basal stroma. Conidiophores 
arising from the upper cells of the basal stroma, hyaline, 
pallisade-like, fasciculate, branched above, septate, with 
acropleurogenous conidia. Conidiogenous cells hyaline, 
holoblastic, sympodial, cylindrical, integrated, indetermi-
nate, smooth-walled, with 1–2 sympodial proliferations 
at the apex. Conidia hyaline, paw-like, applanate, with a 
central angular cell and 3–6 ovoid, often curved, peripheral 
cells, smooth-walled or verrucose, guttulate (Pirozynski and 
Shoemaker 1972; Morgan-Jones et al. 1972d; Sutton 1980).

Type species: Vestigium felicis Piroz. & Shoemaker, Can. 
J. Bot. 50(6): 1163 (1972)

Notes: Pirozynski and Shoemaker (1972) proposed a 
new genus for a single species V. felicis collected on young 
twigs of Thuja plicata (Cupressaceae). This genus is char-
acterized by acervular conidiomata, pallisade-like, filiform 

conidiophores, holoblastic, sympodial conidiogenous cells 
and toe-like, applanate conidia (Pirozynski and Shoemaker 
1972; Morgan-Jones et al. 1972d; Sutton 1980). Shoemaker 
et al. (2013) included the second species V. trifidum Shoe-
maker & Malloch on Abies balsamea (Pinaceae), which 
was separated from the type by its superficial pycnothyrium 
and 3-toed conidia with verrucose wall. Molecular data of 
Vestigium trifidum placed it in Helotiales, genera incertae 
sedis (Leotiomycetes) (Shoemaker et al. 2013; Crous et al. 
2014d). However, sequence data is not available for the type 
species. Therefore, fresh collections of type are needed to 
confirm its placement.

Distribution: Canada, USA (Pirozynski and Shoemaker 
1972; Shoemaker et al. 2013).

Xenidiocercus Nag Raj, Coelomycetous Anamorphs with 
Appendage-bearing Conidia : 975 (1993)

Facesoffungi number: FoF 07725, Fig. 369
Ascomycota, genera incertae sedis
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Fig. 369  Xenidiocercus maca-
rangae (redrawn from Nag Raj 
1993) a Conidia. b Vertical sec-
tion of conidioma. c Enlarged 
view of conidiomatal wall 
surrounding ostiolar region. d 
Conidiophores, conidiogenous 
cells and developing conidia

Parasitic on living leaves, forming circular to irregular, 
yellow-brown to dark brown lesions with a diffuse margin 
merging gradually into healthy green tissue (Wu and Sut-
ton 1995). Sexual morph: undetermined. Asexual morph: 
Conidiomata yellow-brown to dark brown, pycnidial, soli-
tary to gregarious, immersed, globose to subglobose, uni-
locular, glabrous, ostiolate. Ostiole single, circular, centrally 
located. Conidiomatal wall composed of thick-walled, 
brown to dark brown cells of textura angularis in the exte-
rior, gradually merging with thin-walled, pale brown to hya-
line cells towards inner layers, becoming thick-walled, dark 
brown to black cells in the ostiolar region. Conidiophores 
arising from the inner wall layer of conidiomata, hyaline, 
cylindrical, unbranched or branched, septate, smooth-walled. 

Conidiogenous cells hyaline, enteroblastic, annellidic, cylin-
drical to lageniform, integrated or discrete, indeterminate, 
smooth-walled, with several percurrent proliferations. 
Conidia hyaline, ellipsoid to oblong or clavate, or pyriform 
to ovoid, unicellular, smooth-walled, with a hyaline, cylin-
drical to subcylindrical, unbranched, cellular appendage at 
the base (adapted from Nag Raj 1993; Wu and Sutton 1995).

Type species: Xenidiocercus macarangae (T.S. Ramakr.) 
Nag Raj, Coelomycetous Anamorphs with Appendage-bear-
ing Conidia: 977 (1993)

Notes: Xenidiocercus was proposed by Nag Raj (1993) 
for a segregate from Idiocercus, X. macarangae. Wu and 
Sutton (1995) re-examined type specimens of I. pirozynskii 
and X. macarangae and accepted Nag Raj’s concept. Two 
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additional species, X. macrospora on leaves of Macaranga 
rowlandii and X. pyriformis on leaves of M. huraefolia 
(Euphorbiaceae) were included in Xenidiocercus. These 
two species differ from the type species in having wider and 
ellipsoidal or pyriform conidia.

Xenidiocercus shares similar form of conidia (subcylin-
drical to ellipsoidal, with tubular, cylindrical to subcylindri-
cal basal appendage) with Bellulicauda B. Sutton (Sutton 
1967a; Nag Raj 1993). The main difference separating these 
two genera are conidial colour and conidiomatal structure. 
Xenidiocercus has simple, unilocular conidiomata and hya-
line conidia, while Bellulicauda has unilocular, but convo-
luted conidiomata and pale brown conidia. However, we 
speculate that Bellulicauda and Xenidiocercus could be 
congeneric because the conidial colour is not a sufficient 
character to delineate genera. For example, both hyaline and 
brown conidia can be found in Botryosphaeria (B. dothidea) 
(Phillips et al. 2013, this study). Concerning conidiomata, 
different conidiomatal structures (pycnidium, acervuli, and 
sporodochium) also can be recognized in the same genus 
(e.g., Chaetomella, Crucellisporiopsis, Nectria) (Rossman 
et al. 2004; Hirooka et al. 2012, this study). No molecular 
data is available for Bellulicauda and Xenidiocercus, and 
fresh collections are needed to verify this hypothesis.

Distribution: Ghana, India, Sierra Leone (Nag Raj 1993; 
Wu and Sutton 1995).

Yalomyces Nag Raj, Coelomycetous Anamorphs with 
Appendage-bearing Conidia: 988 (1993)

Facesoffungi number: FoF 07726
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sex-

ualmorph: undetermined. Asexual morph: Conidiomata 
pycnidial, hypophyllous, solitary, deeply immersed in the 
host mesophyll with only the ostiole visible in surface view, 
globose to subglobose, unilocular, glabrous, thick-walled, 
ostiolate. Ostiole single, circular, centrally located, with 
subcylindrical, branched or unbranched, septate periphyses. 
Conidiomatal wall composed of thick-walled, brown to hya-
line cells of textura angularis to textura globulosa or textura 
globulosa. Conidiophores reduced to conidiogenous cells. 
Conidiogenous cells arising from the inner wall layer of con-
idiomata, hyaline, enteroblastic, cylindrical, smooth-walled. 
Conidia hyaline, elongate-ellipsoid or broadly ellipsoid or 
obovoid, muriform, smooth-walled, enclosed in a distinct 
mucoid envelope, bearing tentaculiform or irregular mucoid 
appendages at each end.

Type species: Yalomyces pulcher Nag Raj, Coelomy-
cetous Anamorphs with Appendage-bearing Conidia: 988 
(1993)

Notes: Nag Raj (1993) introduced Yalomyces to accom-
modate a single species Y. pulcher, associated with leaf spots 
on Litsea sp. The muriform conidia of Yalomyces are similar 

to Camarosporidiella, Camarosporium, Neocamarosporium, 
and Staurosphaeria (Sutton 1980, Wanasinghe et al. 2017). 
However, Yalomyces has hyaline, elongate-ellipsoid or obo-
void, muriform conidia bearing bipolar, mucoid appendages, 
while the other genera have brown to dark brown conidia 
lacking mucoid appendages. There is no molecular data 
available for Yalomyces. Fresh collections of type are needed 
to place it in a nature classification.

Distribution: India.

Yalomyces pulcher Nag Raj, Coelomycetous Anamorphs 
with Appendage-bearing Conidia: 988 (1993)

Facesoffungi number: FoF 07727, Fig. 370
Saprobic on leaves of Litsea sp. Sexual morph: undeter-

mined. Asexual morph: Conidiomata 120–170 µm diam., 
120–200 µm high, pycnidial, hypophyllous, solitary, deeply 
immersed in the host mesophyll with only the ostiole vis-
ible in surface view, globose to subglobose, unilocular, gla-
brous, thick-walled, ostiolate. Ostiole single, circular, cen-
trally located, lined with periphyses in the ostiolar channel. 
Periphyses hyaline, subcylindrical, branched or unbranched, 
septate, smooth-walled. Conidiomatal wall 10–30 µm wide, 
composed of thick-walled, pale brown to hyaline cells of 
textura angularis in the outer layers, gradually merging 
with hyaline cells of textura prismatica in the inner layers, 
but becoming thicker, dark brown to pale brown cells of 
lenticular textura angularis or textura angularis to textura 
globulosa around the ostiolar region. Conidiophores reduced 
to conidiogenous cells. Conidiogenous cells 5–9 × 2–4 μm, 
arising from the inner wall layer of conidiomata, hyaline, 
enteroblastic, cylindrical, smooth-walled, with percurrent 
proliferations above. Conidia 27–63 × 17–24 μm ( ̄x = 51 × 22 
μm, n = 30), hyaline, elongate-ellipsoid, broadly ellipsoid or 
obovoid, with rounded ends, straight or slightly curved, dic-
tyoseptate, muriform, smooth-walled, bearing tentaculiform 
or irregular mucoid appendages.

Material examined: India, Coorg, Somwarpet, on dead 
leaf of Litsea sp. (Lauraceae), 30 June 1962, T.R. Nag Raj, 
(DAOM 215257, holotype).

Yoshinagaia Henn., Hedwigia 43(2): 143 (1904)
 = Japonia Höhn., Sber. Akad. Wiss. Wien, Math.-naturw. 
Kl., Abt. 1 118: 879 [67 repr.] (1909)

Facesoffungi number: FoF 00136
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: see Sivanesan and Hsieh (1995). Asexual morph: 
Conidiomata dark brown to black, pycnidial, epiphyllous, 
solitary to gregarious or confluent, superficial, with a very 
short stipe, globose to discoid, unilocular, glabrous, some-
what rough on the exterior, lacking ostiole. Conidiomatal 
wall thick-walled all around except at the base where it 
thins out and merges with the basal stroma; basal stroma 
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Fig. 370  Yalomyces pulcher (DAOM 215257, holotype) a, b Herbar-
ium package and specimen. c, d Appearance of brown conidiomata 
on the host (removed host tissue view). e, f Vertical sections of con-
idiomata. g, m, x Vertical sections of conidiomatal wall. h–l Conid-

iogenous cells and developing conidia. n–w Conidia (note n–s in 10% 
KOH, t–w in sterile water). Scale bars: c–d = 200 µm, e–f = 100 µm, 
g, l ,n–w = 20 µm, h–k, x = 10 µm
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pulvinate, of textura prismatica with thick-walled, dark 
brown cells in the outer layers, becoming paler towards the 
conidia hymenium; upper and lateral wall of textura angu-
laris with thick-walled, dark brown, verruculose cells. Con-
idiophores arising from the innermost layers of basal wall, 
hyaline, branched, septate, smooth-walled. Conidiogenous 
cells hyaline, holoblastic, cylindrical, usually integrated, 
indeterminate, smooth-walled. Conidia hyaline, smooth-
walled, guttulate, composed of conidium body and an apical 
appendage delimited by a septum; conidium body clavate to 
fusiform, 3-septate, constricted at septa; central cell longer 
than apical cell and basal cell; basal cell subcylindrical, with 
a truncate base, straight or slightly curved; apical append-
age arising as a tubular extension of the conidium body and 
separated from it by a septum, branched, attenuated, tubular, 
flexuous.

Type species: Yoshinagaia quercus Henn., Hedwigia 
43(2): 143 (1904)

Notes: Hennings (1904) described Yoshinagaia to 
accommodate Y. quercus, a fungus collected from leaves of 
Quercus glauca (Fagaceae). von Höhnel (1909) re-exam-
ined part of the type specimen deposited in Berlin and found 
another two coelomycetes on the type material. He described 
these two as new genera, and stated one of them, Japonia 
Höhn. has closely affinity with Yoshinagaia. Sivanesan and 
Hsieh (1995) reappraised Yoshinagaia based on a collec-
tion from Taiwan, and confirmed J. quercus (type species 
of Japonia) is an asexual morph of Yoshinagaia by develop-
ment of both sexual and asexual morph within the same stro-
matic locule. Yoshinagaia was placed in the Dothioraceae 
based on ascomatic, hamathecial, ascus and ascospore char-
acter. This concept was followed by Barr (2001). According 
to International Code of Nomenclature for Algae, Fungi, 
and Plants (ICN; Melbourne Code), Yoshinagaia (1904, 
sexual morph) is the preferred earlier name over Japonia 
(1909, asexual morph) (Wingfield 2011). Yoshinagaia is a 
monotypic genus. There is no molecular data available for 
Yoshinagaia. Fresh collections of both sexual and asexual 
morph are needed to confirm this connection.

Distribution: China, Japan (Nag Raj 1993; Sivanesan and 
Hsieh 1995).

Yoshinagaia quercus Henn., Hedwigia 43(2): 143 (1904)
≡ Japonia quercus Höhn., Sber. Akad. Wiss. Wien, Math.-
naturw. Kl., Abt. 1 118: 880 [69 repr.] (1909)

Facesoffungi number: FoF 00137, Fig. 371
Saprobic on leaf of Quercus glauca (Fagaceae). Sexual 

morph: Ascomata 1–1.5 mm diam., up to 800 µm high, 
dark brown to black, superficial, epiphyllous, scattered or 
sometimes gregarious, discoid, with a short stipe, uniloc-
ular, glabrous, thick-walled, lacking an ostiole, but open-
ing by an irregular rupture of upper wall. Peridium up to 
100 µm thick, upper and lateral wall composed of textura 

angularis with relatively thick-walled, dark brown, ver-
ruculose cells and basal stroma pulvinate, of textura pris-
matica with thick-walled, dark brown cells in the outer 
layers, becoming paler towards inner layer. Hamathecium 
absent. Asci 150–220 × 25–30 µm, 8-spored, bitunicate, 
fissitunicate, cylindrical, with a short-stalk. Ascospores 
22–30 × 10–13 µm, hyaline, ovoid with obtuse ends, uni-
cellular, smooth-walled (adapted from Sivanesan and 
Hsieh 1995). Asexual morph: Conidiomata 800–1100 µm 
diam., 280–500 µm high, dark brown to black, pycnidial, 
epiphyllous, solitary to gregarious or confluent, superficial 
(Fig. 371e, f), with a very short stipe, globose to discoid, 
unilocular, glabrous, somewhat rough on the exterior. Osti-
ole absent, dehiscence by irregular splits in the apical wall. 
Conidiomatal wall 50–130 µm wide, composed of pulvinate, 
thick-walled, dark brown cells of textura prismatica in basal 
part, gradually merging with pale brown to hyaline cells 
towards the conidia hymenium, becoming thick-walled, dark 
brown, verruculose cells of textura angularis in upper and 
lateral part. Conidiophores arising from the innermost lay-
ers of basal wall, hyaline, branched, septate, smooth-walled. 
Conidiogenous cells 12–40 × 2–4 µm, hyaline, holoblastic, 
cylindrical, usually integrated, indeterminate, smooth-
walled. Conidia 33–50 × 7.5–10 µm ( ̄x = 44 × 8 µm; n = 30), 
hyaline, smooth-walled, guttulate, composed of conidium 
body and an apical appendage delimited by a septum; 
conidium body clavate to fusiform, 3-septate, constricted 
at septa; central cell longer than apical and basal cell; basal 
cell subcylindrical, with a truncate base, straight or slightly 
curved; appendage unbranched up to a length of 10–40 µm 
long, then branching irregularly with 2–5, attenuated, flexu-
ous branches.

Material examined: Japan, on leaf of Quercus glauca 
(Fagaceae), February 1910, P. Surreya (FH 01142399).

Zelandiocoela Nag Raj, Coelomycetous Anamorphs with 
Appendage-bearing Conidia: 990 (1993)

Facesoffungi number: FoF 07728
Ascomycota, genera incertae sedis
Saprobic on the host plant in terrestrial habitat. Sexual 

morph: undetermined. Asexual morph: Conidiomata dark 
brown to black, stromatic, pycnidial, amphigenous, solitary 
to gregarious or confluent, immersed to erumpent, rounded 
or elongate, or sometimes concave in surface view, broadly 
conical in sectional view, unilocular, and locule often irregu-
larly divided and convoluted, glabrous, thick-walled. Ostiole 
absent, opening in a circular to oval channel in the apical 
wall. Conidiomatal wall composed of thick-walled, pale 
brown to hyaline cells of textura angularis. Conidiophores 
formed from the innermost layers of conidiomata, hyaline, 
subcylindrical, swollen and septate at base, smooth-walled. 
Conidiogenous cells hyaline, enteroblastic, annelidic, cylin-
drical to lageniform, or dolliform, discrete or integrated, 
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Fig. 371  Yoshinagaia quercus (asexual morph, FH 01142399). a, b 
Herbarium package and specimen. c, d Appearance of black conidi-
omata on the host. e, f Vertical sections of conidiomata. g, h Verti-

cal sections of peridium. i, j, n Conidiophores, conidiogenous cells 
and developing conidia. k–m Conidia. Scale bars c–e = 200  µm, 
f = 500 µm; g–h = 50 µm. i–n = 20 µm
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indeterminate, smooth-walled, with 1–2 percurrent prolif-
erations. Conidia hyaline, fusiform, unicellular, thick- and 
smooth-walled, guttulate, bearing mucoid appendages at 
both ends.

Type species: Zelandiocoela ambigua (Nag Raj & W.B. 
Kendr.) Nag Raj, Coelomycetous Anamorphs with Append-
age-bearing Conidia: 991 (1993)

Notes: The monotypic genus Zelandiocoela was intro-
duced by Nag Raj (1993) to accommodate a species segre-
gated from Allantophomopsis. He discussed the differences 
between Zelandiocoela and several morphologically similar 
genera. The significant difference between Zelandiocoela 
and Allantophomopsis refers to the fact that the conidium 
appendages in Allantophomopsis are of type C, while the 
appendages in Zelandiocoela are of type H (Nag Raj 1993). 
Zelandiocoela is a monotypic genus. There is no molecular 
data available for Zelandiocoela. To clarify the taxonomy of 
Zelandiocoela and closely related genera, fresh collections 
are needed.

Distribution: New Zealand.

Zelandiocoela ambigua (Nag Raj & W.B. Kendr.) Nag 
Raj, Coelomycetous Anamorphs with Appendage-bearing 
Conidia: 991 (1993)
≡ Apostrasseria ambigua Nag Raj & W.B. Kendr., Can. J. 
Bot. 61: 15 (1983)

Facesoffungi number: FoF 07729, Fig. 372
Saprobic on leaves litter of Podocarpus hallii (Podocar-

paceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata 150–200 µm diam., 80–120 µm high, dark 
brown to black, stromatic, pycnidial, amphigenous, solitary 
to gregarious or confluent, initially immersed, eventually 
becoming erumpent, rounded or elongate, or sometimes 
concave in surface view, broadly conical in sectional view, 
unilocular, locule often irregularly divided and convoluted, 
glabrous, thick-walled. Ostiole absent, opening in a circu-
lar to oval channel in the apical wall. Conidiomatal wall 
10–25 µm wide, composed of thick-walled, pale brown cells 
of textura angularis in the outer layers, becoming hyaline 
cells towards conidial hymenium. Conidiophores formed 
from the innermost layers of conidiomata, hyaline, sub-
cylindrical, swollen and septate at base, smooth-walled. 
Conidiogenous cells 4–10 × 2–4 μm, hyaline, enteroblastic, 
annelidic, cylindrical to lageniform, or dolliform, discrete or 
integrated, indeterminate, smooth-walled, with 1–2 percur-
rent proliferations (Fig. 372k, l). Conidia 9–12 × 4–11 μm 
( ̄x = 10 × 5 μm, n = 30), hyaline, fusiform, apiculate at both 
ends, unicellular, thick- and smooth-walled, guttulate, with 
flame-shaped or funnel-shaped to irregular, mucoid append-
ages at both ends.

Material examined: New Zealand, Mt. Cook Nat. Park, 
Governor’s Bush Track, on leaf litter of Podocarpus hallii 

(Podocarpaceae), 3 April 1980, W.B. Kendrick (DAOM 
215326).

Zelosatchmopsis Nag Raj, in Saikawa, Castañeda Ruiz, Ken-
drick & Nag Raj, Can. J. Bot. 69(3): 633 (1991)

Facesoffungi number: FoF 07731
Ascomycota, genera incertae sedis
Saprobic on fallen leaves of Guazuma ulmifolia (Stercu-

liaceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata brown to dark brown, scattered to gregarious 
or confluent, superficial, sessile, cupulate to infundibuliform, 
unilocular, glabrous. Conidiomatal wall one-cell thick, com-
posed of pale brown to brown cells of textura prismatica 
in most of conidiomata, becoming vertically elongated 
almost parallel cells in the uppermost layer. Conidiophores 
reduced to conidiogenous cells. Conidiogenous cells hyaline, 
enteroblastic, phialidic, doliiform to lageniform, arising only 
from the basal wall or all around the cavity of conidiomata. 
Conidia hyaline, fusiform to falcate, with an acute apex and 
a narrowly truncate base, usually curved, 1-septate, bearing 
single hyaline, cellular, excentric, unbranched, attenuated, 
basal appendage.

Type species: Zelosatchmopsis sacciformis (R.F. 
Castañeda) Nag Raj & R.F. Castañeda, in Saikawa, 
Castañeda Ruiz, Kendrick & Nag Raj, Can. J. Bot. 69(3): 
633 (1991)

Notes: Zelosatchmopsis is a monotypic genus. The 
cupulate to infundibuliform, glabrous conidiomata in Zelo-
satchmopsis closely resembles Infundibulomyces (Chaeto-
sphaeriaceae, Chaetosphaeriales, Sordariomycetes) and 
Satchmopsis (Cochlearomycetaceae, Leotiales, Leotiomy-
cetes) (Wijayawardene et al. 2017; Ekanayaka et al. 2019). 
However, Zelosatchmopsis possesses fusiform to falcate, 
1-septate conidia bearing a basal appendage, which dif-
fers from the cylindrical, 0–1-septate conidia bearing two 
appendages at each end in Infundibulomyces and cylindri-
cal or acerose, unicellular conidia in Satchmopsis (Nag Raj 
1993; Plaingam et al. 2003; this study). The conidiophores 
of Zelosatchmopsis are reduced to conidiogenous cells, while 
they are present in Infundibulomyces and Satchmopsis. No 
molecular data is available for Zelosatchmopsis sacciformis. 
The taxonomy of Zelosatchmopsis needs further investiga-
tion based on fresh collections and phylogenetic inferences.

Distribution: Cuba.

Zelosatchmopsis sacciformis (R.F. Castañeda) Nag Raj & 
R.F. Castañeda, in Saikawa, Castañeda Ruiz, Kendrick & 
Nag Raj, Can. J. Bot. 69(3): 633 (1991)

Facesoffungi number: FoF 07732, Fig. 373
Foliicolous, saprobic on fallen leaves of Guazuma ulmi-

folia (Malvaceae) and undetermined trees. Sexual morph: 
undetermined. Asexual morph: Conidiomata 100–160 µm 
diam., 70–100 µm high, pale brown to brown, with dark 
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Fig. 372  Zelandiocoela ambigua (DAOM 215326) a, b Herbarium 
package and specimen. c, d Appearance of dark brown to black con-
idiomata on the host. e Vertical section of conidioma. f–h Vertical 

sections of conidiomatal wall. i–m Conidiophores, conidiogenous 
cells and developing conidia. n–u Conidia. Scale bars: d = 200  µm, 
e = 100 µm, f–h = 20 µm, i–l, n–u = 5 µm, m = 10 µm

brown rims bordering the wide aperture at the apex, epi-
phyllous, scattered to gregarious or confluent, superficial, 
sessile, sacciform to cupulate in surface view, collabent 
when dry, mature conidia collecting in a pearl-white gloeoid 
mass, subglobose to cylindrical in sectional view, glabrous. 

Conidiomatal wall 4–7 μm wide, uppermost row of wall 
cells dark brown, tend to be cylindrical to subcylindrical, 
somewhat encrusted, bordering the rim of the conidiomata, 
lower wall cells pale brown, short cylindrical (Fig. 373h). 
Conidiogenous cells 3–5 × 3–8 µm, constituting most of 



774 Fungal Diversity (2020) 100:279–801

1 3

Fig. 373  Zelosatchmopsis sacciformis (DAOM 211931) a, b Her-
barium package and specimens. c, d Appearance of brown conidi-
omata on dried malt agar plate cultures derived from holotype. e–g 
Side view of conidiomata. h–i, m Side view of conidiomatal wall. 

j, k Vertical sections of conidiomata. l, p Vertical sections of con-
idiomatal wall. n–o Conidiogenous cells and developing conidia. q–v 
Conidia. Scale bars: c = 200  µm, d–g = 100  µm, h–k = 50  µm, l, n–
p = 10 µm, m = 20 µm, q–v = 5 µm

the conidiomatal wall, ampulliform with a central or acen-
tral aperture, smooth-walled. Conidia 16–25 × 1–2 μm 
( ̄x = 20 × 1.5 μm, n = 20), hyaline, fusiform tofalcate, with 

acute apex and narrowly truncate base bearing minute mar-
ginal frill, curved, mostly 1-septate, smooth-walled, with 
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Fig. 374  Zunura appendiculata 
(redrawn from Nag Raj 1993) 
a Conidia. b Vertical section of 
conidioma. c, d Conidiogenous 
cells and developing conidia

single, cellular, unbranched, somewhat attenuated, excentric 
basal appendage (3 × 5 μm).

Material examined: Cuba, Aspiro, Pinar del Rio, on dried 
malt agar plate cultures derived from holotype in INIFAT 
C87/53-1, 9 August 1990, T.R. Nag Raj (DAOM 211931).

Zunura Nag Raj, Coelomycetous Anamorphs with Append-
age-bearing Conidia: 1006 (1993)

Facesoffungi number: FoF 07730, Fig. 374
Ascomycota, genera incertae sedis
Parasitic on living leaves of Carpinus viminea (Betu-

laceae). Sexual morph: undetermined. Asexual morph: 
Conidiomata black, acervular, initially immersed, ultimately 
erumpent, unilocular, glabrous. Ostiole absent, dehiscence 
by irregular rupture of the overlapping host tissue. Conidi-
omatal wall composed of thick-walled, pale brown cells of 
textura angularis in the base part. Conidiophores reduced to 
conidiogenous cells. Conidiogenous cells arising from the 
upper cells of basal stroma, pale brown at the base, become 
paler above, enteroblastic, annellidic, ampulliform, discrete, 
indeterminate, smooth-walled. Conidia hyaline, globose 
to ellipsoidal, with narrow and truncate base, unicellular, 
smooth-walled, bearing single, tubular, unbranched apical 
appendage (adapted from Nag Raj 1993).

Type species: Zunura appendiculata (B. Sutton) Nag 
Raj, Coelomycetous Anamorphs with Appendage-bearing 
Conidia: 1009 (1993)

Notes: Zunura is a monotypic genus. This genus is similar 
to the asexual morph of Diplocarpon (=  Entomosporium) 
and Monostichella in having immersed to erumpent, acer-
vular conidiomata producing hyaline conidia. Monostichella 
was separated from the other two genera by its ellipsoid to 
pyriform, slightly curved conidia lacking an appendage, and 
enteroblastic, phialidic conidiogenous cells (Sutton 1980; 
Nag Raj 1993). Zunura has unicellular, globose to ellipsoi-
dal conidia with single, tubular, unbranched apical append-
age, which differs from the asexual morph of Diplocarpon 
in which the conidia are cruciform, 4-celled, occasionally 
3–6-celled, bearing single apical appendage at each end 
of apical and lateral cell except basal cell (Nag Raj 1993). 
There is no molecular data available for Zunura. To clarify 
the taxonomy of Zunura, fresh collections and sequence data 
of the type species are needed.

Distribution: India (Nag Raj 1993).

General discussion and conclusion

The taxonomy and nomenclature of coelomycetes has 
undergone major changes in recent years, mainly through 
the application of molecular techniques. These advanced 
techniques have resulted in a more natural classification 
for coelomycetous fungi than was possible when having 
to rely entirely on morphological attributes. Several stud-
ies have tried to resolve the taxonomy of selected coelo-
mycetous groups, such as camarosporium-like species, 
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pestalotioid-like, phoma-like, pyrenochaeta-like, septoria-
like and its relatives, with more or less success (Aveskamp 
et al. 2010; De Gruyter et al. 2010; Quaedvlieg et al. 2013; 
Wijayawardene et al. 2014c, 2016). Aveskamp et al. (2010), 
Chen et al. (2015, 2017) and Valenzuela-Lopez et al. (2018) 
have set the foundation for the systematics and taxonomy of 
Didymellaceae. To date, more than 30 genera are accepted in 
this family, and most of them are well circumscribed (Chen 
et al. 2017, Valenzuela-Lopez et al. 2018). In addition, the 
most useful molecular genes have been identified for spe-
cies delimitation. Wanasinghe et al. (2017) studied many 
camarosporium-like asexual morphs and their sexual morphs 
and proposed two new families Camarosporidiellaceae and 
Neocamarosporiaceae and resurrected the family Cama-
rosporiaceae. Valenzuela-Lopez et al. (2018) clarified the 
generic concept of Pyrenochaeta, and divided pyrenochaeta-
like morphs into several new families Neopyrenochaeta-
ceae, Parapyrenochaetaceae, Pseudopyrenochaetaceae 
and Pyrenochaetopsidaceae. Liu et al. (2019) recognized 
30 pestalotioid-like genera in Sporocadaceae, and emended 
the generic circumscriptions of Diploceras, Disaeta, Hyme-
nopleella, Monochaetia, Morinia, Pseudopestalotiopsis, 
Sarcostroma, Seimatosporium, Synnemapestaloides and 
Truncatella.

However, in spite of these studies, the taxonomy of many 
coelomycetous taxa are unresolved. To infer a natural clas-
sification system of coelomycetes, we carried out a compre-
hensive analysis of different groups based on various gene 
analyses. Eighty-six fresh collections of coelomycetous 
fungi are described and illustrated, including three new gen-
era, 23 new species, 15 new combinations and six records 
(Colletotrichum sansevieriae, Koorchaloma bambusae, Neo-
fusicoccum sinoeucalypti, Phacidium anomala, Phacidium 
subcorticalis, Pseudorobillarda magna), three new links 
between sexual morph and asexual morph. In addition, her-
barium specimens were studied of another 67 genera and 
98 species. One-hundred and fifty genera were illustrated 
by line drawings.

One of the notable findings of this study is the ratio of 
coelomycetous genera found in different classes of Asco-
mycota. One-hundred and sixteen are genera of Dothideo-
mycetes, 66 genera of Sordariomycetes, 48 genera of Leo-
tiomycetes, ten genera of Eurotiomycetes, three genera of 
Lecanoromycetes. Seven coelomycetous genera are also 
Basidiomyceta. This was not made clear in the studies of 
Ekanayaka et al (2017, 2018, 2019) who mainly dealt with 
the sexual morphs.

Generic concepts and boundary of coelomycetes

Dinemasporium and allied genera
Several coelomycetous genera, such as Brunne-

odinemaporium ,  Dendrophoma ,  Dinemasporium , 

Neopseudolachnella, Pseudodinemasporium, Pseudolach-
nea, and Pseudolachnella share similar characters of acer-
vular conidiomata with numerous black setae and hyaline, 
conidia bearing appendages. These similar morphological 
characters of conidiomata and conidia have often resultedin 
difficulties in the intergeneric classification (Sutton 1977a, 
1980; Castañeda 1987; Kirk et al. 2008). Hashimoto et al. 
(2015b) analyzed ITS and LSU sequence data and showed 
that Pseudolachnea and Pseudolachnella are two natural 
groups. They also concluded that conidiomatal structure was 
more reliable for generic circumscription between Pseudol-
achnea and Pseudolachnella than conidial septation. They 
also introduced two new genera Neopseudolachnella and 
Pseudodinemasporium. Neopseudolachnella was similar 
to Pseudolachnea and Pseudolachnella in having hyaline, 
cylindrical, septate conidia, but was characterized by conidi-
omata lacking a lateral excipulum. Pseudodinemasporium 
was distinguished from Dinemasporium by its conidiomata 
composed of a well-developed lateral excipulum. However, 
some Dinemasporium species such as D. pseudodecipiens 
and D. sasae were observed with a well-developed basal 
stroma and lateral excipulum (Hashimoto et al. 2015a; this 
study). In addition, different types of conidiomata have been 
found in the genus Nectria (pycnidia, sporodochia, synne-
mata) (Hirooka et al. 2012) and Crucellisporiopsis (sporo-
dochium, synnemata) (Nag Raj 1993). Thus, we conclude 
that conidiomatal structure alone is of limited importance 
for generic circumscription between Dinemasporium and 
Pseudodinemasporium. Brunneodinemaporium included 
two taxa, while Dendrophoma remains monotypic. The 
morphological circumscriptions of these two genera along 
with Dinemasporium are ambiguous. Dinemasporium was 
expanded to accommodate diarimella-like (conidia with 
1–3, unbranched or branched, bipolar appendages) and 
stauronema-like morphs (conidia with a single apical and 
basal appendage and 3–4 lateral appendages) based on LSU 
and ITS sequence data (Crous et al. 2012b; Hashimoto et al. 
2015a, this study). Liu et al. (2019) studied pestalotioid-
like asexual morphs in Sporocadaceae based on a combined 
multi-gene (ITS, LSU, rpb2, tub2, tef1) analysis, and con-
cluded that the presence or absence of conidial appendages 
was a reliable taxonomic character for generic delineation 
between Seimatosporium and Sporocadus. However, the 
morphological distinctness between these two genera was 
not supported by ITS and LSU phylogeny analyses (Barber 
et al. 2011). In this regard, further analyses based on addi-
tional gene regions, such as tef1, rpb2, tub2, will be required 
to clarify the taxonomic importance of conidial appendages 
and the generic circumscription of Dinemasporium and its 
allied genera.

Tiarosporella and allied genera
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Sutton (1980) accepted seven species and one variety in 
Tiarosporella, of which six taxa were re-examined by Nag 
Raj (1993). Crous et al. (2015b) made a major revision of 
Tiarosporella and showed that the genus is heterogeneous. 
Based on molecular analysis, most species accepted by Sut-
ton (1980) and Nag Raj (1993) were assigned to different 
families in different classes, such as Botryosphaeriaceae 
(Dothideomycetes), Phacidiaceae (Leotiomycetes) (Crous 
et al. 2006a, 2015b; Phillips et al. 2013, this study). Of 
these species, Tiarosporella abietis, T. parca and T. pseu-
dotsugae were transferred to Darkera (generic type D. 
parca = T. parca). Tiarosporella tritici was placed in a new 
genus Eutiarosporella (generic type E. tritici = T. tritici). 
Tiarosporella madreeya and T. graminis var. karoo were 
placed in the reinstated genera Sakireeta (generic type S. 
madreeya = T. madreeya) and Marasasiomyces (generic 
type M. karoo = T. graminis var. karoo), respectively. Tia-
rosporella paludosa, however, was retained in Tiarosporella. 
We re-examined the holotype of T. graminis, and found that 
this species is similar to T. paludosa in form of conidiomata 
and conidiogenous cells. Thus, we retain T. graminis in 
Tiarosporella until further molecular data can confirm its 
placement. Four collections from Italy were identified as 
Darkera picea (Phacidiaceae) and Mucoharknessia anthox-
anthi (Botryosphaeriaceae) based on multi-locus analyses. 
This result agrees with that of Crous et al. (2015b) who 
noted that Tiarosporella is a poly- and paraphyletic genus. 
The generic type of Mucoharknessia, M. cortaderiae, resem-
bles species of Harknessia (Harknessiaceae, Diaporthales), 
but is distinguished from that genus by its conidiomata that 
lack furfuraceous tissue surrounding its ostiole and conidia 
that have a mucoid apical appendage. The other species, M. 
anthoxanthi, has a tiarosporella-like asexual morph. Hence 
the species boundary of Mucoharknessia needs further study 
based on a large number of collections.

We re-examined the type of all Darkera species, except 
D. durmitorensis, and found that all taxa are associated 
with a coniferous host. In this regard, we suspect that host 
preference in this genus might correlate with their phylo-
genetic distinction, and further collections of these species 
are required to clarify the relationship between their evolu-
tion and host preference. Moreover, the presumed sexual 
morphs of D. abietis and D. parca were observed from the 
same host as their asexual morph. Li et al. (2016) included a 
sexual morph of Eutiarosporella (E. dactylidis). This sexual 
morph is largely distinct to D. abietis and D. parca sexual 
morphs in the form of ascomata, peridium, paraphyses, asci, 
and ascospores (Li et al. 2016, this study). Thus, we sus-
pect that the morphologically informative characters of the 
sexual state would be useful to segregate Tiarosporella and 
its allied genera in further studies.

Clamp connections

Clamp connections are structures unique to the phylum 
Basidiomycota, especially Polyporales and Agaricales (Fur-
tado 1966). The presence or absence of clamp connections 
has been used to classify basidiomycetes at the species level 
(Hesler and Smith 1963) and generic level (Singer 1962, 
Teixeira 1962). Due to the presence of clamp connections, 
Nag Raj (1993) designated four coelomycetous genera 
Cenangiomyces, Ellula, Fibulocoela, and Pycnovellomy-
ces as asexual morphs of undetermined basidiomycetes. 
Recent DNA-based research has also linked three coelomy-
cetous genera, Chaetospermum, Giulia and Mycotribulus 
to basidiomycetes (Rungjindamai et al 2008; Crous et al. 
2014a; Tangthirasunun et al. 2014b; He et al. 2019). We re-
examined herbarium specimens of these three genera, but 
were unable to find any clamp connections. This, calls into 
question whether clamp connections are unique characters 
of all basidiomycetes.

Morphology and phylogeny classification, 
and the way forward

Phylogenetic analyses coupled with morphological study are 
today generally used to classify coelomycetous taxa, and 
other groups of fungi, at all taxonomic levels. This approach 
provides valuable insights in establishing a natural classifi-
cation of coelomycetous taxa, and helps to clarify morpho-
logical ambiguities, if any. However, contradictions between 
phenotypic and genotypic characters can be seen. As men-
tion above, the morphological characters of Dinemasporium-
like and tiarosporella-like species did not correlate with 
multi-loci phylogenetic results. This may be due to several 
factors, including incomplete sampling and insufficient DNA 
sequence. To resolve contradictions between phenotypic 
and genotypic characters, the following approaches could 
be applied. The first is increased taxa sampling of the major 
group. A large number of taxa would provide increased taxo-
nomic data and possibly resolve the conflict. The second 
approach is to include more gene regions, especially protein 
genes i.e. rpb2, tub2 and tef1. Complete datasets can resolve 
the contradictions of generic delimitation.

Research advantages

This study has set the foundation for the systematics and tax-
onomy of coelomycetes. Many genera included in this study 
have been well-circumscribed, and useful molecular genes 
have been identified for genera or species delimitation. This 
study further indicates that many novel coelomycetous fungi 
will doubtless continue to be described, especially from 
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previously understudied ecosystems. A number of efforts 
made in this study are shown below:

• One hundred and two herbarium specimens were exam-
ined and checked as to whether their names are accept-
able or synonyms, nomina dubia, or even illegitimate. A 
detailed description and photo plates were prepared for 
these fungi. This will facilitate future studies.

• This study provides a backbone tree for hyaline-spored 
coelomycetes based on LSU sequence data. Many gen-
era such as Chaetosphaeronema, Botryosphaeria Din-
emasporium, Heterosphaeria, Melanops and Neofusicoc-
cum are well-circumscribed based on multi-loci analyses.

• The application of a phylogenetic approach has inte-
grated asexual morphs with sexual morphs at the class 
level, e.g., Elongaticonidia rosae (Lecanoromycetes), 
family e.g., Alloneottiosporina (Phaeosphaeriaceae), 
Ciliosporella (Microdochiaceae), Corniculariella 
(Dermateaceae) and Koorchaloma (Stachybotriaceae), 
genus-level e.g., Dermea (=  Foveostroma), Phacidium 
(=  Ceuthospora) and species-level e.g., Quaternaria 
quaternata, Leptosphaeria sydowii.

• This study adopts one name for one fungus in Doth-
ideomycetes, Leotiomycetes and Sordariomycetes, and 
further it summarizes recent nomenclature changes 
in the coelomycetes. For example, Japonia was syn-
onymized under Yoshinagaia and Entomosporium was 
synonymized under Diplocarpon.

Future perspectives

What more can we learn from the coelomycetes classifica-
tion? Although 248 genera were investigated, only one half 
of these are known to have sequence data. Consequently, the 
taxonomic concept and generic delimitation of many genera 
remains unclear. Due to a lack of sequence data many genera 
or species need to be recollected and epitypified. Our current 
knowledge of the ecology and biology of coelomycetous 
taxa is just the “tip of the iceberg” and, thus, additional col-
lections will assist in further understanding their biology. 
To address these short comings the following research is 
suggested.

• Need to re-visit poorly known taxa

A very high proportion of coelomycetous taxa described are 
known from only a single collection, or on only a single host.

• Need to continue to study the classification of coelomy-
cetous fungi

Based on “one fungus, one name”, some new linkages 
between asexual and sexual morphs have been made in this 
study, e.g., Keissleriella quadriseptata, Quaternaria quater-
nata, Leptosphaeria sydowii. However, many coelomycet-
ous taxa have been treated as Ascomycota, genera incertae 
sedis, and are not linked with their sexual morphs. There-
fore, more work on connecting asexual morphs with their 
sexual morphs based on a combination of morphological 
data and phylogenetic analyses are needed.

• Need to study the evolution of coelomycetous fungi 
related with their hosts and their classification using 
molecular clock methods (Hongsanan et al. 2017; Liu 
et al. 2017; Zeng et al. 2019).

Future works are likely to focus increasingly on understand-
ing the relationship between coelomycetes evolution and 
host preference, and on using increasingly sophisticated 
analyses of whole genomes. It is only then that we are likely 
to begin to understand coelomycetous taxa in their evolu-
tionary context, rather than as cultures in collections.

• Need to study the biology of coelomycetous taxa

Many coelomycetous taxa have been shown to synthesize 
a high number of bioactive compounds, e.g., Bartalinia, 
Colletotrichum, Diaporthe, Morinia, Pestalotiopsis and 
Phoma (Collado et al. 2006; Gangadevi and Muthumary 
2008; Liu et al. 2009; Aveskamp et al. 2010; Bi et al. 2011; 
Gomes et al. 2013). Therefore, there is potential to discover 
novel compounds and metabolites.

• Need to investigate clinical samples related to coelomy-
cetous taxa

There are many habitats where asexual coelomycetous taxa 
have been poorly studied. For example, little is known about 
their potential as human pathogens. Valenzuela-Lopez et al. 
(2018) studied a large set of coelomycetous taxa isolated from 
clinical specimens and showed that many of them were new 
species. Therefore, study of human (and animal) parasitic 
coelomycetes may be an interesting topic for future research.
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