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Abstract  

As the second contribution of the CREAM Notes series, this study presents 30 fungal species, 

including two taxonomic novelties and 28 novel host records, geographical records, and habitat 

records, from both terrestrial and aquatic ecosystems in China and Thailand. In terrestrial 

ecosystems, these fungi are associated with different substrates of both known and unidentified 

plants, cave-associated soils, rock samples, basidiomycete hosts, and cattle manure samples, where 

aquatic fungi are distributed across marine environments, freshwater systems, freshwater-coastal 

wetlands, riverbanks, and mangroves. This wide diversity of the substrates, hosts and habitats is 

hypothesized to facilitate extensive fungal colonization. This collection comprises saprobes, 

endophytes, and disease-associated fungal taxa distributed across four classes, viz., Agaricomycetes 

(Basidiomycota), Dothideomycetes, Eurotiomycetes and Sordariomycetes (Ascomycota). It reports 

four Agaricomycetes, 15 Dothideomycetes, one Eurotiomycetes, and ten Sordariomycetes covering 

14 orders, 26 families, and 28 genera. Herein, two novel species, Cabalodontia tengchongense and 

Neomedicopsis kunmingensis are introduced, along with 20 new host records (Albifimbria 

verrucaria, Allophoma minor, Aplosporella hesperidica, Aplosporella javeedii, Cavernicola 

guangxiensis, Cephalotrichum telluricum, Ceramothyrium fici, Cladosporium perangustum, 

Colletotrichum fructicola, Curvularia crepinii, Distoseptispora saprophytica, Dothiorella septata, 

Ectophoma multirostrata, Hermatomyces indicus, Hypomyces mycophilus, Nigrospora camelliae-

sinensis, Paraeutypella karsti, Periconia byssoides, Rhytidhysteron bruguierae and Torula suae), 

three new geographical records (Gomphidius pseudoglutinosus, Hortaea werneckii and Podoscypha 

gillesii), two new habitat records (Bartalinia kevinhydei and Murispora hydei), a new host and 

geographical record (Neohypochnicium asiaticum), a new host and habitat record (Nigrospora 

lacticolonia), and a new substrate, and geographical record (Epicoccum chloridis). The taxonomic 

placements are confirmed based on morphology with detailed illustrations and descriptions, 

integrated with molecular phylogenetic analyses. This ongoing mycological documentation aims to 

expand the fungal taxonomic framework and establish new ecological relationships among extant 

fungal species by understanding their preferences for different hosts, substrates, habitats and 

geographic regions with various life modes. 
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Mycosphaerellales (Nannf.) P.F. Cannon 2001 

Teratosphaeriaceae Crous & U. Braun 2007  

32. Hortaea werneckii (Horta) Nishim. & Miyaji 1984 (entry by Asghari R, Jones EBG, 

Phukhamsakda C) 

Pleosporales Luttr. ex M.E. Barr 1987  

Amniculicolaceae Y. Zhang ter, C.L. Schoch, J. Fourn., Crous & K.D. Hyde 2009  

33. Murispora hydei Ya Ya Chen, Jin F. Zhang & Z.Y. Liu 2023 (entry by Shen HW, Luo 

ZL) 

Didymellaceae Gruyter, Aveskamp & Verkley 2009  

34. Allophoma minor (Aveskamp, Gruyter & Verkley) Qian Chen & L. Cai 2015 (entry by 

Aumentado HD, Jayawardena RS) 

35. Ectophoma multirostrata (P.N. Mathur, S.K. Menon & Thirum.) Valenz.-Lopez, Cano, 

Crous, Guarro & Stchigel 2017 (entry by Juntao Y, de Silva NI) 

Epicoccum Link 1816 

36. Epicoccum chloridis Y.P. Tan & R.G. Shivas 2021 (entry by Thitla T, Hongsanan S) 

Hermatomycetaceae Locq. ex A. Hashim. & Kaz. Tanaka 2017  

37. Hermatomyces indicus Prasher & Sushma 2014 (entry by Win H, Jayawardena RS) 

Neohendersoniaceae A. Giraldo & Crous 2017 

38. Neomedicopsis kunmingensis Z.L. Tun & K.D. Hyde, sp. nov. (entry by Tun ZL, 

Bhunjun CS) 

Periconiaceae Nann. 1934  

39. Periconia byssoides Pers. 1801 (entry by Madagammana AD, Bhunjun CS) 

Pleosporaceae Nitschke. 1869 

40. Curvularia crepinii (Westend.) Boedijn 1933 (entry by Pathirana LS, Bhunjun CS) 

Torulaceae Corda, in Sturm, Deutschl. Fl. 3(2): 71 (1829) 

41. Torula suae W.P. Wang, H.W. Shen & Z.L. Luo 2023 (entry by Mi LX , 

Eungwanichayapant PD) 

 

Dothideomycetes order incertae sedis  

Botryosphaeriales C.L. Schoch, Crous & Shoemaker 2007 

Aplosporellaceae Slippers, Boissin & Crous 2013 

42. Aplosporella hesperidica Speg. 1882 (entry by Tennakoon DS) 

43. Aplosporella javeedii Jami, Gryzenh., Slippers & M.J. Wingf. 2013 (entry by 

Madushani MA, Li Y)  

Botryosphaeriaceae Theiss. & Syd. 1918 

44. Dothiorella septata N. Wu, Dissan. & Jian K. Liu. 2023 (entry by Rathnayaka AR, 

Chethana KWT) 

 

Patellariales D. Hawksw. & O.E. Erikss. 1986 

Patellariaceae Corda 1838 

45. Rhytidhysteron bruguierae Dayar. 2020 (entry by Amuhenage TB, Phukhamsakda C) 
 

Class: Eurotiomycetes O.E. Erikss. & Winka 1997  

Subclass: Chaetothyriomycetidae Doweld 2001  

Chaetothyriales M.E. Barr 1987  

Chaetothyriaceae Hansf. ex M.E. Barr 1979 

46. Ceramothyrium fici Hongsanan, Qing Tian, Bahkali & K.D. Hyde 2015 (entry by 

Weerasinghe GO, Bhunjun CS) 
 

Class: Sordariomycetes O.E. Erikss. & Winka 1997 

Subclass: Xylariomycetidae O.E. Erikss. & Winka 1997 

Amphisphaeriales D. Hawksw. & O.E. Erikss. 1986  

Apiosporaceae K.D. Hyde, J. Fröhl., Joanne E. Taylor & M.E. Barr 1998 

https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=1667020&lvl=3&keep=1&srchmode=1&unlock
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47. Nigrospora camelliae-sinensis Mei Wang & L. Cai. 2017 (entry by Khuna S, 

Hongsanan S) 

48. Nigrospora lacticolonia Mei Wang & L. Cai 2017 (entry by Norphanphoun C, Wang Y) 

Sporocadaceae Corda 1842  

49. Bartalinia kevinhydei Doilom, Tibpromma & Bhat 2020 (entry by Yasanthika WAE, 

Chethana KWT) 

Distoseptisporales Z.L. Luo, K.D. Hyde & Hong Y. Su 2019  

Distoseptisporaceae K.D. Hyde & McKenzie 2016  

50. Distoseptispora saprophytica W. Dong, H. Zhang & K.D. Hyde 2021 (entry by Xiong 

YR, Manawasinghe IS) 

 

Glomerellales Chadef. ex Réblová, W. Gams & Seifert 2011  

Glomerellaceae Locq. ex Seifert & W. Gams 2007  

51. Colletotrichum fructicola Prihast., L. Cai & K.D. Hyde 2009 (entry by Gomdola D, 

Jayawardena RS) 

 

Hypocreales Lindau 1897  

Stachybotryaceae L. Lombard & Crous 2014  

52. Albifimbria verrucaria (Alb. & Schwein.) L. Lombard & Crous 2016 (entry by Tang X, 

Jayawardena RS) 

Hypocreaceae De Not. 1845 

Hypomyces (Fr.) Tul. & C. Tul. 1860 

53. Hypomyces mycophilus Rogerson & Samuels 1993 (entry by Gajanayake AJ, 

Jayawardena RS) 

 

Microascales Luttr. ex Benny & R.K. Benj 1980 

Microascaceae Luttr. ex Malloch 1970 

54. Cephalotrichum telluricum Woudenb 2017 (entry by Balagamage DT, Phukhamsakda C) 

 

Xylariales Nannf. 1932 

Diatrypaceae Nitschke 1869 

55. Paraeutypella karsti Jin F. Zhang & K.D. Hyde 2023 (entry by Madushani MA, Li Y) 

 

Sporocadaceae Corda [as 'Sporocadeae'] (1842) 

56. Cavernicola guangxiensis P. Razaghi, F. Liu & L. Cai 2024 (entry by Zhang JY, Lu YZ) 

 

Phylum: Basidiomycota R.T. Moore 1980 

Class: Agaricomycetes Doweld 2001  

Boletales E.-J. Gilbert 1931  

Gomphidiaceae Maire ex Jülich 1982  

57. Gomphidius pseudoglutinosus K. Das, Hembrom, A. Parihar & Vizzini 2020 (entry by 

Zhao Q, Luangharn T, Lei L)  

 

Polyporales Gäum. 1926 

Podoscyphaceae D.A. Reid 1965 

58. Podoscypha gillesii Boidin & Lanq. 1973 (entry by Khyaju S, Luangharn T) 

Steccherinaceae Parmasto 1968 

59. Cabalodontia tengchongense Wijes., X.J. Zhang & C.L. Zhao, sp. nov. (entry by 

Wijesinghe SN, Zhang XJ) 

Neohypochniciaceae J.H. Dong & C.L. Zhao 2024 

60. Neohypochnicium asiaticum N. Maek. & Kogi 2023 (entry by Yang Y, Wang L) 
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Introduction  

Mycology stands as one of the most important frontiers of present-day biological science. 

Fungal species are abundant colonizers of nearly every corner of our planet, from forests, soil, 

water, and air to extreme environments, and even within human and animal bodies (Gautam et al. 

2022). The recent estimates of fungal diversity have reached 6.3 million species (Baldrian et al. 

2023, Bhunjun et al. 2024, Hyde et al. 2024a). Fungal taxonomists play a key role in the effort to 

discover, describe, and classify both extant and extinct species within this immense diversity, as 

well as in understanding their natural relationships (Hibbett et al. 2011, Zhou & May 2023, Liao  

et al. 2025). They continue to unlock the hidden diversity of fungi, sometimes through a single 

collection of fruiting structures or specimens, particularly from neglected habitats and niches across 

both terrestrial and aquatic ecosystems. 

Modern fungal taxonomy has advanced through polyphasic approaches that integrate 

morphological characters with DNA-based molecular phylogeny, chemical properties (secondary 

metabolite profiles), and ecological data (Chethana et al. 2021, Gautam et al. 2022, Wijesinghe  

et al. 2023, Thiyagaraja et al. 2025). Most recent fungal discoveries are supported by well-

characterized morphology and molecular evidence, leading to the identification of new taxa 

(species, genera, families, or classes), new records (host-, geographical-, habitat-, substrate-

records), and host-recurrence records (Hyde et al. 2024a, Manawasinghe et al. 2024, Cao et al. 

2025, Crous et al. 2024, 2025, Dong et al. 2025, Hongsanan et al. 2025, Phukhamsakda et al. 2025, 

Wijesinghe et al. 2025). Occasionally, recollection of fungal specimens reveals the same fungal 

species from different or identical geographic regions, associated with the same group of hosts, and 

exhibiting similar or different life modes. Such records should not be dismissed as mere repetitions; 

rather, they may serve as significant and sensitive indicators for future conclusions on fungal 

diversity, biogeography, and ecology. These reports contribute to understanding host-preference, 

host-recurrence, host-specificity, and host-exclusivity of fungal species (Zhou & Hyde 2001, Põlme 

et al. 2018, Wijesinghe et al. 2023).  

A considerable amount of mycological data has now been digitized on online platforms for 

easy access by mycologists worldwide, viz., Ascomycota (Coelomycetes, Huanraluek et al. 2021), 

Dothideomycetes, Pem et al. 2019, Sordariomycetes; Bundhun et al. 2020, Basidiomycota 

(Raghoonundon et al. 2021), aquatic fungi (Fresh water fungi, Calabon et al. 2020, Marine fungi; 

Jones et al. 2019), fungicolous fungi (Gajanayake et al. 2025a), and soil fungi (Yasanthika et al. 

2023), mushrooms (Phonemany et al. 2022) and microfungi (Chaiwan et al. 2021) in the Greater 

Mekong Subregion. In addition, the outlines of fungi and fungus-like taxa are continuously updated 

to reflect advances in taxonomy (Wijayawardene et al. 2020, 2022, Hyde et al. 2024b). 

Furthermore, a major web-based platform, Fungalpedia (https://fungalpedia.org/, Hyde et al. 2023), 

has been launched, providing an illustrated fungal outline and facilitating access to important 

mycological updates. These active contributions have strengthened global collaboration among 

expert mycologists, particularly in the continuous refinement of morphology, nomenclature, 

molecular data, and taxonomy.  

In this study, we present a set of randomly and freshly collected fungal specimens to process 

the second set of the ñCREAM Notesò taxonomy platform. This work aims to reveal fungal species 

new to science and uncover novel relationships among extant fungal taxa across diverse hosts, 

substrates, habitats, and geographic regions. We describe two new fungal species along with 

twenty-eight new records from both terrestrial and aquatic ecosystems in China (East Asia) and 

Thailand (Southeast Asia). The wide diversity of hosts and habitats in this collection facilitates 

extensive fungal colonization and the establishment of novel ecological relationships.  

 

Materials & Methods  

Fungal specimens were randomly collected from woody, soil, rocky, cattle manure, and other 

fungal substrates at collection sites in China and Thailand from 2015ï2017. Metadata for samples 

were recorded at the collection sites following the guidelines by Rathnayaka et al. (2024). Macro- 

and micro-morphological characters were photographed, and fungal isolations were carried out 
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following the methodologies described by Senanayake et al. (2020). The following abbreviations 

were used in the descriptions of Basidiomycetes: KOH = 5% potassium hydroxide water solution; 

CBï = acyanophilous, CB+ = cyanophilous; IKIï = both inamyloid and indextrinoid; L = mean 

length (arithmetic average); W = mean width (arithmetic average); Q = variation in the L/W ratio of 

the measured structures of studied specimens.  

Fungal samples and isolates (cultures) were deposited in the relevant fungaria and culture 

collections, respectively. Dried basidiomycete specimens and other pure fungal colonies from 

isolates were used for DNA extraction. DNA extraction, PCR, gel electrophoresis, and sequencing 

were performed following the methods of Dissanayake et al. (2020), with necessary modifications. 

The newly generated fungal sequences from this study were deposited in GenBank. Species 

boundaries were determined through combined analyses using Maximum Likelihood (ML), 

Bayesian Posterior Probability (BYPP or BI), or Maximum Parsimony (MP). ML analyses were 

conducted using the CIPRES Science Gateway portal (Miller et al. 2012) or IQ-Tree web server 

(http://iqtree.cibiv.univie.ac.at/, Nguyen et al. 2014, Chernomor et al. 2016), while BI analyses 

were processed on the CIPRES Science Gateway portal or MrBayes version 3.2.6 (Ronquist et al. 

2012). MP analyses were carried out with PAUP v.4.0b10 (Swofford & Sullivan 2003). The major 

criteria for species delimitation proposed by Chethana et al. (2021) and Pem et al. (2021) were 

followed to identify new taxa. Newly discovered species were registered in the Index Fungorum 

(2026) and the Faces of Fungi database (Jayasiri et al. 2015). 

 

Results 

 

Taxonomy 

The classification follows Hyde et al. (2024b) and, where necessary, other recent 

publications. 

 

Ascomycota Caval.-Sm. 1998 

Class: Dothideomycetes O.E. Erikss. & Winka 1997 

Cladosporiales Abdollahz. & Crous 2020 

Cladosporiaceae Chalm. & R.G. Archibald 1915 

Cladosporium Link 1816 

Index Fungorum number: IF598670; Facesoffungi number: FoF 06967 

Notes ï Cladosporium was established by Link (1816) and is currently classified within 

Cladosporiaceae, Cladosporiales in Dothideomycetes (Abdollahzadeh et al. 2020, Wijayawardene 

et al. 2022, Hyde et al. 2024). The genus represents one of the largest and most heterogeneous 

genera of hyphomycetes (Crous et al. 2007, 2019a, Bensch et al. 2010), and consists of three 

species complexes, viz., Cladosporium cladosporioides, Cl. herbarum, and Cl. sphaerospermum 

(Schubert et al. 2007, Bensch et al. 2012, 2018). Cladosporium is a dematiaceous hyphomycete 

characterized by mononematous, usually macronematous, solitary, unbranched or branched 

conidiophores, sometimes smooth to verruculose; integrated conidiogenous cells with terminal or 

intercalary, monoblastic to polyblastic, with conspicuous conidiogenous loci. Conidia are solitary 

or catenated, formed in unbranched or branched acropetal chains, variable in shape and septation, 

range from subhyaline to pigmented with smooth, verruculose, verrucose, or echinulate surface 

(Bensch et al. 2012). Species of Cladosporium display diverse life modes as endophytes, plant 

pathogens, human pathogens, and hyperparasites of other fungi (Bensch et al. 2012, 2018, Rosado 

et al. 2019, Virginia et al. 2019, Lv et al. 2023). However, the majority of species are regarded as 

saprobes (Bensch et al. 2018, Pereira et al. 2022). Phylogenetic relationships within the genus are 

typically resolved using a combination of three loci viz., ITS, act, tef1-Ŭ (Bensch et al. 2010, 2012, 

2018, Pereira et al. 2024). Currently, the genus includes more than 910 epithets in Index Fungorum 

(2026). However, it is estimated that the genus encompasses more than 230 accepted species 

(Iturrieta-González et al. 2021). In this study, we describe a new host record of Cladosporium 

perangustum on a leaf of Pteris cretica in Thailand. 
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Cladosporium perangustum Bensch, Crous & U. Braun 2010  Figs 2, 3 

Index Fungorum number: IF517085; Facesoffungi number: FoF 18106 

Saprobic on the dead leaves of Pteris cretica. Sexual morph: Not observed. Asexual morph: 

Hyphomycetous. Mycelium internal and superficial. Hyphae filiform to narrowly cylindrical-

oblong, loosely branched, 1.5ī2 Õm wide (xↄ = 1.8, n = 20), septate, sometimes slightly constricted 

at septa, sometimes irregular due to intercalary swellings and constrictions, subhyaline to pale 

olivaceous or pale olivaceous-brown, smooth to usually verruculose or irregularly rough-walled, 

walls unthicken or almost so, sometimes swollen at the base of conidiophores. Conidiophores 50ï

(100)ï140 × 2.5ï3.5 µm (xↄ = 112.4 × 3.1 µm, n = 15), solitary, sometimes in pairs, 

macronematous, semimacronematous or micronematous, arising terminally and laterally from 

hyphae or from swollen hyphal cells, erect, straight or slightly flexuous, filiform to narrowly 

cylindrical-oblong, sometimes slightly geniculate toward the apex, nodulose, unbranched, or 

branched, septate, pale to olivaceous-brown, paler toward the apex and sometimes attenuated, 

smooth to asperulate or minutely verruculose, walls slightly thickened. Conidiogenous cells 10ī18 

× 2ï4 µm long (xↄ = 11.8 × 3.2 µm, n = 15), integrated, mainly terminal, intercalary or 

pleurogenous, narrowly cylindrical-oblong, sometimes geniculate-sinuous, in intercalary cells loci 

situated on small peg-like lateral prolongations or just below the septum. Ramoconidia 22ī43 Ĭ 

3ī4.5 Õm (xↄ = 20.9 × 4.1 µm, n = 20), cylindrical oblong, aseptate or uniseptate, pale olivaceous 

brown, smooth to minutely verruculose or irregularly verrucose, truncate bases, slightly attenuated 

toward the apex and base, hila subdenticulate or denticulate, protuberant. Secondary ramoconidia 

4ī15 Ĭ 3ī3.5 ɛm (xↄ = 9.2 × 3.3 µm, n = 20), narrowly ellipsoid to cylindrical-oblong and septate. 

Conidia 4ï6 × 3.5ï4 µm (xↄ = 5.4 × 4.2 µm, n = 30), numerous, branched chains, obovoid, ovoid, 

fusiform to ellipsoid, fusiform, subcylindrical, apex broadly rounded or slightly attenuated, 

subhyaline to pale olivaceous-brown, smooth to minutely verruculose or irregularly rough-walled. 

Culture characteristics ï Conidia germinating on PDA within 24 hours at 25 °C, germ tubes 

produced on both sides. Colonies reaching 50ï55 mm diam on 14 days on PDA, grey-olivaceous to 

olivaceous or pale greenish grey, reverse dark olive or dull green to black, white near margin, 

floccose or felty texture, no soluble pigment in medium, no exudates, and sporulation abundant. 

Material examined ï Thailand, Chiang Rai Province, Mae Sui Dam, Lat. 19.682675°, Long. 

99.537106°, on dead leaf of Pteris cretica (Pteridaceae, Polypodiales), 16 January 2025, S. A. 

Dilini T hakshila, TEM001 (MFLU25-0229), living culture (MFLUCC 25ï0245). 

Known distribution (based on molecular data) ï Australia (Bensch et al. 2010, Pak et al. 

2017), Brazil (Oliveira et al. 2014), China (Lu et al. 2015, Li et al. 2016, Bensch et al. 2018, Yang 

et al. 2021a, Wang et al. 2022), Germany, New Zealand, Polynesia, Thailand (Bensch et al. 2010, 

This study), India (Bensch et al. 2010, Govindappa et al. 2020), Korea (Hassan et al. 2021), South 

Africa (Bensch et al. 2010, Crous & Groenewald 2011, Bensch et al. 2012), and the USA (Bensch 

et al. 2010, Bensch et al. 2018). 

Known hosts (based on molecular data) ï Acacia mangium, Chasmothecia of Phyllactinia 

guttata on leaves of Corylus avellana and Corylus sp., Corymbia foelscheana, Cussonia sp., 

Erythrophleum chlorostachys, Eucalyptus placita, Eucalyptus sp., Magnolia sp., Margarine, Morus 

rubra, Musa sp., Oats, Oncoba spinosa, Protea caffra, Protea cynaroides, Strelitzia sp., 

Teratosphaeria fibrillose, Teratosphaeria maculiformis, Leaves of pecan tree (Bensch et al. 2010), 

Aegiceras corniculatum (twig and leaf) (Li et al. 2016), Ananas comosus (Bensch et al. 2015), 

Dendrophthoe falcata (leaf) (Govindappa et al. 2020), Eucommia ulmoides (fallen leaves) (Wang  

et al. 2022), Indoor air sample in library, bedroom, hospital, bakery (Bensch et al. 2018), Livistona 

chinensis (Yang et al. 2021a), Myrica rubra (Lu et al. 2015), Oryza australiensis (Pak et al. 2017), 

Phaenocoma prolifera (Crous & Groenewald 2011), Syagrus oleracea (Oliveira et al. 2014), 

Triticum aestivum (Bensch et al. 2012), Vitis vinifera (Hassan et al. 2021), Wheat (Bensch et al. 

2010), and Pteris cretica (This study). 

GenBank Accession Numbers ï ITS: PX205018, act: PX239991, tef1-Ŭ: PX232339.  
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Fig. 1 ï Phylogram generated from maximum likelihood analysis based on combined ITS, act, and 

tef1-Ŭ sequence data. One hundred and fifty-eight strains were included in the combined sequence 

analyses, which comprised 1653 characters with gaps (ITS = 667, act = 249, tef1-Ŭ = 737). Two 

strains of Cladosporium herbarum (CBS 121621 and CBS 300.49), which belong to the  

Cl. herbarum complex, were used as outgroup taxa. Final ML optimization likelihood is -

17976.144. The matrix included 876 distinct alignment patterns, with 32.56% undetermined 

characters or gaps. Bootstrap support values for ML (first set) equal to or greater than 70%, BYPP 

equal to or greater than 0.70, are given above or below the nodes. The strains from the current 

study are in red bold, and the type strains are indicated with T. 
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Fig. 1 ï Continued. 

 

Notes ï In the phylogenetic analyses, our strain (MFLUCC 25-0245) grouped within 

Cladosporium perangustum subclades, with 100% ML and 1.00 BYPP statistical support (Fig. 1), 

in the Cl. cladosporioides complex. Morphologically, our collection shares similar characteristics 

with the type collection (CBS 125996) as described by Bensch et al. (2010). The genetic distance 

between our strain and the type strain (CBS 125996) is 0.5% in ITS, 6.7% in act, and 4.6% in tef1-

Ŭ. Cladosporium perangustum was introduced by Bensch et al. (2010) based on morphological 
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uniformity across 30 strains. However, subsequent studies (Bensch et al. 2010, 2012) highlighted 

phylogenetic variability within its subclades. Later, Sandoval-Denis et al. (2016a) introduced  

Cl. angulosum and Cl. xantochromaticum, which included strains previously placed in  

Cl. perangustum subclade by Bensch et al. (2010), based on morphological and genetic diversity. 

Due to distinct genetic distances in act and tef1-Ŭ from the ex-type of Cl. perangustum, these taxa 

were established as separate species (Sandoval-Denis et al. 2016a). Morphologically,  

Cl. perangustum differs from Cl. angulosum by its usually branched conidiophores forming 90° 

angles, while Cl. xantochromaticum can be distinguished by its smaller ramoconidia and smooth-

walled conidiophores (Sandoval-Denis et al. 2016a). 

 

 
 

Fig. 2 ï Cladosporium perangustum (MFLU 25-0229, a new host record). a Leaves of Pteris 

cretica. b, c Colony on the host substrate. dïh Conidiophores. iïm Terminal and intermediate 

occurrence of ramoconidia and conidia on septate conidiophores. n Denticulate projections.  

o Ramoconidia and conidia. p Germinated conidium. q, r Colonies on PDA (p-upper, q-lower). 

Scale bars: b = 500 ɛm, c = 250 ɛm, d, e = 100 ɛm, fïh = 50 ɛm, iïm, o = 10 ɛm, p = 20 ɛm. 
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Fig. 3 ï Cladosporium perangustum on PDA media (MFLUCC 25-0245). a, b Colonies on PDA,  

a Surface. b Reverse. c, d Conidiophores on the media. e Septate hyphae fïk Terminal and 

branched conidiophore, conidia and ramoconidia. l Conidia and ramoconidia. Scale bars: c = 500 

ɛm, d = 250 ɛm, l = 20 ɛm, eïi = 10 ɛm, j, k = 5 ɛm. 

 

Yang et al. (2023a) introduced Cladosporium punicae as a single-strain species within the  

Cl. cladosporioides complex, considering only the type strain of Cl. perangustum (CBS 125996), 

which received high statistical support. However, after incorporating additional Cl. perangustum 

subclades, Cl. punicae was nested within the Cl. perangustum clade, including our isolate (Pereira 

et al. 2024, This study). Genetic comparisons showed that Cl. punicae differs from the type strain 

of Cl. perangustum by 2 bp in ITS, 31 bp in act, and 7 bp in tef1-Ŭ (Yang et al. 2023a). 

Morphologically, Cl. punicae differs from Cl. perangustum by producing pale yellow-brown 

colonies on PDA, whereas Cl. perangustum forms olivaceous-grey to iron-grey colonies (Yang  

et al. 2023a). Additionally, Cl. punicae has wider conidia and secondary conidia compared to  

Cl. perangustum (Bensch et al. 2010, Yang et al. 2023a). To resolve the phylogenetic position of 

Cl. punicae relative to the Cl. perangustum subclade, additional isolates and characters are 

required. 

Cladosporium perangustum is a widespread saprobic species isolated from diverse substrates 

worldwide (Bensch et al. 2010, 2012, 2015, 2018, Li et al. 2016, Govindappa et al. 2020). 

Phylogenetically, it formed a well-supported but genetically heterogeneous clade (Bensch et al. 
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2010, Sandoval-Denis et al. 2016a, This study), suggesting that Cl. perangustum should be 

considered a species complex. Due to the morphological uniformity of strains, Bensch et al. (2010, 

2012) maintained the clade under the name Cl. perangustum until more isolates become available 

or additional characters are identified that would allow the recognition of cryptic species. This is 

further supported by the fact that the clade exhibits greater phylogenetic divergence in act and tef1-

Ŭ than observed between some other closely related species (Bensch et al. 2010). 

In our study, based on detailed morphology and phylogenetic evidence, we conclude that our 

collection is Cl. perangustum and it is a new host record of Pteris cretica collected from Thailand. 

 

Dothideomycetes O.E. Erikss. & Winka 1997 

Mycosphaerellales (Nannf.) P.F. Cannon 2001 

Teratosphaeriaceae Crous & U. Braun 2007  

Hortaea Nishim. & Miyaji 1984 

Index Fungorum number: IF11101; Facesoffungi number: FoF 07012 

Notes ï Hortaea was introduced by Nishimura & Miyaji (1989) based on a dematiaceous 

yeast-like fungus that had previously caused taxonomic confusion, having been placed in various 

genera such as Cladosporium, Cryptococcus, Exophiala, and Phaeoannelomyces (Horta 1921, von 

Arx 1970, McGinnis et al. 1985, de Hoog et al. 2000). Currently, the genus comprises a single 

species, Hortaea werneckii, which presents both mycelial and yeast-like asexual morphs. The 

conidiophores are pale brown to black and may be branched or unbranched. Conidiogenous cells 

are sympodial and annellidic, arising from ampullaceous cells that elongate and swell during the 

production of solitary, terminal conidia. These structures often develop into thick, cylindrical, 

obclavate, or truncate rachises (fertile parts) with distinct bud scars. Conidia are solitary, 

acropleurogenous or acrogenous, unicellular or bicellular, ellipsoidal to cylindrical, and pale brown 

to black, sometimes aggregated in clusters. Yeast-like cells are also unicellular or bicellular, 

ellipsoidal to cylindrical, and pigmented, with sympodially arranged bud scars or annellations, and 

produce conidia via unipolar or bipolar budding (Nishimura & Miyaji 1989). Hortaea werneckii is 

a halotolerant species, frequently isolated from saline environments (Cantrell et al. 2006, Kogej  

et al. 2007, Zalar et al. 2019). In this study, we report its occurrence on decaying wood submerged 

in seawater. To the best of our knowledge this is the first geographical record of this species from 

Thailand. 

 

Hortaea werneckii (Horta) Nishim. & Miyaji 1984 Fig. 5 

Index Fungorum number: IF106184; Facesoffungi number: FoF 11381 

Saprobic on dead wood submerged in seawater. Sexual morph: Not observed. Asexual 

morph: Hyphomycetous (in vitro, Fig. 5). Colonies on PDA. Vegetative hyphae 1.5ï3.5 µm (xↄ = 2.5 

ɛm, n = 15) diam, pale brown, smooth-walled, thick-walled, septate, branched. Pseudohyphae 

present, composed of aggregated conidia. Conidiogenous cells 4ï8 × 2.5ï4 ɛm (xↄ = 6.5 × 3 ɛm, n = 

10), integrated, cylindrical or subcylindrical, pale brown to brown. Conidia 3.5ï9.5 × 2ï5 ɛm (xↄ = 

7 Ĭ 3.5 ɛm, n = 20), aseptate to 1-septate, ellipsoidal to cylindrical, subhyaline, pale brown to 

brown, smooth-walled. Yeast-like cells 9.5ï15 × 2.5ï4.5 ɛm (xↄ = 11 × 3.5 ɛm, n = 20), 0ï2-

septate, ellipsoidal to cylindrical, pale brown to brown, thick-walled, producing sympodio- or 

annelloconidia by unipolar or bipolar budding. 

Culture characteristics ï Colonies on PDA reaching 20 mm diam. at 25°C ± 2°C after one 

month, flat, lobate margin, first smooth, shiny, moist, becoming dry or moist, wrinkled; from above 

and below, greenish black. 

Material examined ï Thailand, Prachuap Khiri Khan Province, Pranburi, on dead wood 

submerged in seawater, 25 October 2022, K.D. Hyde, Sa11, (MFLU 25-0296), living culture, 

MFLUCC 25-0296. 

Known distribution (based on molecular data) ï Brazil, France, Greece, Italy, Japan, Mexico, 

the Netherlands, Portugal, Puerto Rico, Senegal, Slovenia, Spain, Sri Lanka, Sudan, and Suriname 

(Marchetta et al. 2018), China (Chen et al. 2012), Egypt (Elsayed et al. 2016), Hawaii (Humphries 
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et al. 2017), India (Nadodkar et al. 2024), Thailand (This study), USA (Anthonies & Vargas-Muñiz 

2022). 

Known hosts (based on molecular data) ï Aegiceras corniculatum (Chen et al. 2012), air, 

beach soil, Casuarina equisetifolia, hollow tree, limestone rock, polyethylene plastic bag, 

Rhizophora mangle, saline water, salt bath, sea-sprayed marble, seawater, silicone, sooty mould 

(Marchetta et al. 2018), corals (Xu et al. 2014), indoor dust (Humphries et al. 2017), Plankton, 

Spider web (Anthonies & Vargas-Muñiz 2022), salt marsh plant (Formoso et al. 2015), saltern 

microbial mats (Cantrell et al. 2006), submerged wood in seawater (This study).  

GenBank Accession Numbers ï ITS: PX057634, LSU: PX057524. 

Notes ï In the multi-gene phylogenetic analyses of ITS and LSU sequences, the strain of our 

isolate (MFLUCC 25-0296) groups with the strain of Ho. werneckii (CBS 107.67) (ex-neotype; de 

Hoog et al. 1999), with 100% ML and 1.00 BYPP statistical support (Fig. 4). The morphology of 

our new collection (MFLUCC 25-0296) is consistent with the original description of holotype of 

Ho. werneckii provided by Nishimura & Miyaji (1989), having hyphomycetous asexual morph 

producing mycelial structure and yeast-like structure, and greenish black shiny, dry or moist 

culture. Based on morphological characteristics and molecular data, we report our collection is  

Ho. werneckii and it is the first geographical record in Thailand.  

 

 
 

Fig. 4 ï Phylogram generated from maximum likelihood analysis based on combined ITS and LSU 

sequence data. Eight strains were included in the combined sequence analyses, which comprised 

1412 characters with gaps (ITS = 530, LSU = 882). Cladosporium cladosporioides (CBS 112388 

and CPC 15167) strains were used as the outgroup taxa. Final ML optimization likelihood is -

3304.843. The matrix included 168 distinct alignment patterns. Bootstrap support values for ML 

(first set) equal to or greater than 70%, BYPP equal to or greater than 0.95 are given above or 

below the nodes. The strains from the current study are in red bold, the type strains are indicated 

with T, and neotype strains are indicated with NT. 

 

Pleosporales Luttr. ex M.E. Barr 1987  

Amniculicolaceae Y. Zhang ter, C.L. Schoch, J. Fourn., Crous & K.D. Hyde 2009  

Murispora Y. Zhang ter, J. Fourn. & K.D. Hyde 2009  

Index Fungorum number: IF515472; Facesoffungi number: FoF 08155 

Notes ï Murispora was established by Zhang et al. (2009) to accommodate the type species  

M. rubicunda. Members of Murispora are primarily known for their sexual morphs, characterized 

by globose to subglobose ascomata that stain the substrate purple, oblong to clavate, short 

pedicellate asci and pigmented, muriform ascospores usually surrounded by a hyaline, gelatinous 

sheath (Zhang et al. 2009, Wanasinghe et al. 2015). The asexual morphs of Murispora are 
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characterized by pycnidial, pale brown to brown, subglobose, ostiolate conidiomata; phialidic, 

ampulliform, hyaline conidiogenous cells; and hyaline, aseptate, ovoid to ellipsoidal, guttulate 

conidia (Wanasinghe et al. 2015, Magaña-Dueñas et al. 2020). These species occur as saprobes on 

a variety of plant debris, and some are also discovered in freshwater habitats (Wanasinghe et al. 

2015, Bao et al. 2019, Magaña-Dueñas et al. 2020, Zhang et al. 2023a). In this study, we reported a 

collection of Murispora hydei for the first time from a freshwater habitat. 

 

 
 

Fig. 5 ï Hortaea werneckii (MFLU 25-0296, a new geographical record). a, b Colony on PDA after 

one month (a: surface view, b: lower view). c Hyphae and pseudohyphae. dïh Variously shaped 

vegetative cells with or without buds. Scale bars: cïh = 10 Õm. 

 

Murispora hydei Ya Ya Chen, Jin F. Zhang & Z.Y. Liu 2023   Fig. 7 

Index Fungorum number: IF900677; Facesoffungi number: FoF 14553 

Saprobic on submerged decaying wood in Nujiang River. Sexual morph: Ascomata 340ï410 

ɛm high, 210ï280 ɛm wide, solitary, scattered or gregarious, immersed to semi- immersed, globose 

to subglobose, obpyriform, dark brown to black, normally staining the substrate purple, coriaceous, 

ostiolate. Peridium 26ï50 µm thick, composed of several layers of thick, hyaline to dark brown 

cells of textura angularis. Hamathecium composed of numerous, 1.5ï2 µm wide, hyaline, septate, 
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branched, filamentous, smooth-walled, cellular pseudoparaphyses embedded in a gelatinous matrix. 

Asci (158ï)173ï198(ï215) × 18ï21 µm (xↄ = 185 × 19 µm, n = 40), bitunicate, fissitunicate, 8-

spored, cylindric-clavate, straight to slightly curved, rounded at the apex, hyaline, short pedicellate, 

smooth-walled, with a minute ocular chamber. Ascospores (18ï)22ï25(ï27) × 11ï13 µm (xↄ = 23 × 

12 µm, n = 50), overlapping, 1ï2-seriate, ellipsoidal to fusiform, hyaline when young, becoming, 

pale reddish brown at maturity, 5ï7 transverse septa, with 1ï2 longitudinal septa, constricted at the 

septum, conical and rounded at the ends, guttulate, surrounded by a mucilaginous sheath. Asexual 

morph: Not observed. 

Material examined ï China, Yunnan Province, Nujiang Prefecture, Nujiang River, 

27°15'39.58" N, 98°52'52.65" E, on submerged decaying wood, 4 May 2023, Z.Q. Zhang, S4600 

(HKAS 131649), living culture KUNCC 23-14354; ibid., 26°9'57.43" N, 98°51'14.79" E, on 

submerged decaying wood, 4 May 2023, Y. Wang, S4495 (HKAS 131653), living culture KUNCC 

23-14366; ibid., on submerged decaying wood, 4 May 2023, W.P. Wang, S4502 (HKAS 131652), 

living culture KUNCC 23-14367. 

 

 
 

Fig. 6 ï Phylogram generated from maximum likelihood analysis based on combined LSU, ITS, 

SSU and tef1-Ŭ sequence data. Thirty-nine strains were included in the combined sequence 

analyses, which comprised 3284 characters with gaps (LSU = 844, ITS = 561, SSU = 987, tef1-Ŭ = 

892). Lophiotrema eburneoides (KT 1424-1) and L. fallopiae (HHUF 30506) are used as the 

outgroup taxon. Final ML optimization likelihood is -12402.105971. The matrix included 769 

distinct alignment patterns, with 24.92% undetermined characters or gaps. Bootstrap support values 

for ML (first set) equal to or greater than 70%, BYPP equal to or greater than 0.95 are given above 

or below the nodes. The strains from the current study are in red, and the type strains are indicated 

with T. 

 

Known distribution (based on molecular data) ï China (terrestrial habitat, Zhang et al. 2023a, 

freshwater habitat, This study). 

Known hosts (based on molecular data) ï Unidentified woody plant (Zhang et al. 2023a, This 

study). 
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GenBank Accession Numbers ï KUNCC 23-14354/KUNCC 23-14366/KUNCC 23-14367, 

ITS: PX230560/PX230558/PX230559, LSU: PX230546/PX230544/PX230545, SSU: 

PX230532/PX230530/PX230531, tef1-Ŭ: PX238384/PX238382/PX238383. 

 

 
 

Fig. 7 ï Murispora hydei (HKAS 131649, a new habitat record). a, b Appearance of ascomata on 

host substrate. c Section of an ascoma. d Ostiole. e Peridium. f Pseudoparaphyses. g, h Asci.  

iïm Ascospores. n Ascospore stained with Indian ink. o Germinated ascospore. p Colony on PDA, 

obverse and reverse view. Scale bars: c = 100 µm, d, g, h = 50 ɛm, e, f, iïo = 20 ɛm. 
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Notes ï Phylogenetic analysis showed that our three isolates (KUNCC 23-14354, KUNCC 

23-14366 and KUNCC 23-14367) are clustered with the type strain of Murispora hydei (GZCC 19-

0142) and formed an independent lineage within the Murispora clade (Fig. 6). Morphologically, 

our new collections are similar to M. hydei in having solitary, scattered or gregarious, immersed to 

semi-immersed, globose to subglobose, dark brown to black ascomata normally stained the 

substrate with purple; ellipsoidal to fusiform, with transverse and longitudinal septa, guttulate 

ascospores (Zhang et al. 2023a). However, the ascospores of our new collections were smaller than 

M. hydei (22ï25 × 11ï13 vs. 27ï38 × 9ï15 µm), and surrounded by a mucilaginous sheath, which 

was not mentioned in the original description of M. hydei (Zhang et al. 2023a). Comparison of the 

LSU, SSU, and tef1-Ŭ sequences between our isolates and M. hydei (GZCC 19-0142, ex-type) 

revealed that only the tef1-Ŭ sequence between KUNCC 23-14354 and GZCC 19-0142 differed by 

two nucleotide bases, while the nucleotide sequences of the other isolates were identical to those of 

GZCC 19-0142. Since the type strain of M. hydei lacks the ITS sequence, the base differences 

between the ITS sequences of the new isolation and the type strain are unknown. However, there is 

almost no difference in the tef1-Ŭ sequence and based on the analysis of nucleotide differences in 

the tef1-Ŭ sequence among other species in the genus, we believe that the observed morphological 

differences may be due to environmental variations. Therefore, based on the highly similar 

molecular sequence data, our three collections were identified as M. hydei, which was reported for 

the first time from a freshwater habitat. 

 

Pleosporales Luttr. ex M.E. Barr 1987 

Didymellaceae Gruyter, Aveskamp & Verkley 2009  

Allophoma Qian Chen & L. Cai 2015 

Index Fungorum number: IF814058; Facesoffungi number: FoF 08217 

Notes ï Allophoma was introduced by Chen et al. (2015) to accommodate the previously 

described five Phoma species and was typified by Allophoma tropica. This genus is characterized 

by ovoid, oblong, aseptate conidia which are ellipsoidal to cylindrical, or slightly allantoid (Chen  

et al. 2015). The genus mainly represents plant pathogens. There are 17 established species based 

on LSU, ITS, tub2, and rpb2 sequences and no sexual morph has been observed (Chen et al. 2015, 

2017, Babaahmadi et al. 2018, Valenzuela-Lopez et al. 2018, Marin-Felix et al. 2019, Jayasiri et al. 

2019, Hou et al. 2020a, Yuan et al. 2021, Senanayake et al. 2023, Aumentado et al. 2024a, 

Jayawardena et al. 2025). In this study, we report a new host record of Allophoma minor associated 

with a symptomatic leaf of Hibiscus rosa-sinensis from Thailand, based on morphology and 

phylogenetic analysis.  

 

Allophoma minor (Aveskamp, Gruyter & Verkley) Qian Chen & L. Cai 2015  Fig. 9 

Index Fungorum number: IF814069; Facesoffungi number: FoF 19595 

Associated with leaf spots of Hibiscus rosa-sinensis. Leaf spots necrotic, chlorotic, initially 

small, then enlarge to irregular, with black margins and conidiomata on the abaxial surface of the 

symptomatic leaves. Asexual morph: Conidiomata pycnidial formed on PDA, black, single or 

aggregated, subglobose to globose to broadly ellipsoidal, superficial or semi-immersed, 135ī240 Ĭ 

120ī185 ɛm (xↄ = 180 × 165 ɛm). Conidiogenous cells phialidic, hyaline, simple, smooth, flask-

shaped or somewhat isodiametric. Conidia cylindrical to ellipsoidal, thin-walled, smooth, hyaline, 

aseptate, 3.2ī4.6 Ĭ 1.7ī2.6 ɛm (xↄ = 3.4 × 2.2 ɛm), with 0ï2-minute guttules. Chlamydospores and 

sexual morph were not observed.  

Culture Characteristics ï Colony on PDA reached 35 mm diameter on PDA at room 

temperature (28 ± 2°C) seven days after incubation and produced white with black flat mycelium 

with an entire (smooth) margin. The reverse is yellowish white with black. At 1-month post-

incubation, colonies became raised and cottony, reached up to 47 mm diam., whitish with pale 

orange and black margins. The reverse is orange to brown. 

Material examined ï Thailand, Chiang Rai Province, Mueang Chiang Rai District, Mae Fah 

Luang University premises, a symptomatic leaf of Hibiscus rosa-sinensis (Malvaceae, Malvales), 
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11 January 2023, Herbert Dustin Aumentado, MFLU 25-0299 (dried culture, permanently 

preserved in a metabolically inactive state), living culture MFLUCC 25-0298. 

 

 
 

Fig. 8 ï Phylogenetic tree obtained from maximum likelihood analysis of a combined LSU, ITS, 

rpb2, and tub2 sequence dataset representing Allophoma species. Thirty-eight strains are included 

in the combined gene analyses comprising 2504 characters after alignment. The best RAxML tree 

with a final likelihood value of -7278.053264 and a tree length of 0.4163 is presented. The matrix 

had 456 distinct patterns, 262 parsimony-informative, 150 singleton sites, and 2092 constant sites. 

The evolutionary model K2P+I was applied for LSU and ITS, and TNe+G4 for rpb2 and tub2. 

Support values for maximum likelihood (ML) Ó 70% and Bayesian Posterior Probabilities (PP) Ó 

0.90 are annotated at the nodes as ML/PP. The tree is rooted with Stagonosporopsis loticola (CBS 

562.81). Type strains are highlighted in bold and denoted with T, while the newly identified strain is 

in red. Scale = 0.01 represents the estimated number of nucleotide substitutions of site per branch. 
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Fig. 9 ï Allophoma minor (MFLUCC 25-0298 a new host record). aïc Disease symptoms on the 

leaves of the host, d Conidiomata on a toothpick on WA. e Conidiomata on PDA. f Pycnidial 

conidiomata. g, h Conidia. i, j Germinating conidia. k, l Colonies (obverse, reverse) on PDA at 7 

days and (k) 1-month post-incubation (l). Scale bars: e = 1 mm, d = 500 ɛm, f, iïj = 20 ɛm,  

g, h = 10 ɛm. 

 

Known distribution (based on molecular data) ï China (Yuan et al. 2021), Indonesia 

(Aveskamp et al. 2010, Chen et al. 2015), Solomon Islands (Larki et al. 2019), Thailand 

(Aumentado et al. 2024a, This study). 
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Known hosts (based on molecular data) ï Hibiscus rosa-sinensis (Malvaceae) (This study), 

Acanthus ilicifolius, Thunbergia grandiflora (Acanthaceae), Combretum sp., Lumnitzera racemosa 

(Combretaceae), Emilia sonchifolia (Asteraceae), Hibiscus tiliaceus (Malvaceae), Intsia bijuga 

(Fabaceae), Platostoma palustre (Lamiaceae), Sonneratia alba (Lythraceae), Syzygium 

aromaticum, Syzygium cumini (Myrtaceae) (Aveskamp et al. 2010, Chen et al. 2015, Larki et al. 

2019, Yuan et al. 2021, Aumentado et al. 2024a, Farr & Rossman 2026). 

GenBank Accession Numbers ï MFLUCC 25-0298: ITS: PX287197, LSU: PX287198, rpb2: 

PX289876, tub2: PX289877. 

Notes ï In the phylogenetic analysis, our strain MFLUCC 25-0298 is grouped with seven 

Allophoma minor strains, including the type strain of All. minor (CBS 325.82), with 77 ML and 

0.98 BYPP support values (Fig. 8). Morphological comparison of the All. minor isolates (including 

our isolate) with the type collection did not show any significant differences, and the conidial 

dimensions are closely identical to each other. Allophoma minor was recently reported on other 

Malvaceae hosts, i.e., Hibiscus tiliaceus in Prachuap Khiri Khan, Thailand (Aumentado et al. 

2024a) and is also closely related, as shown in the phylogenetic tree (Fig. 8). We conclude our 

collection is another record of All. minor, based on morphology and phylogenetic evidence. Here, 

our strain was isolated on symptomatic leaves of Hibiscus rosa-sinensis in Chiang Rai, Thailand, 

and we introduce it as a new host record. 

 

Ectophoma Valenz.-Lopez et al. 2017 

Index Fungorum number: IF819952; Facesoffungi number: FoF 08221 

Notes ï Ectophoma was introduced by Valenzuela Lopez et al. (2018) with the type species 

Ec. multirostrata. The species in this genus are mostly found in terrestrial habitats as pathogens and 

saprobes (Hyde et al. 2024). Recently, an endophytic Ectophoma species was reported from Sri 

Lanka (Wimalasena et al. 2025). The asexual morph of the genus is characterized by brown to dark 

brown, solitary, pycnidial, globose to subglobose, ostiolate conidiomata, phialidic, hyaline, smooth-

walled, ampulliform to globose conidiogenous cells, hyaline, oblong to ellipsoidal, aseptate, 

smooth-walled, guttulate conidia, while the sexual morph is currently unknown (Valenzuela-Lopez 

et al. 2018). Seven species are currently accepted in the genus (Index Fungorum 2026). In this 

study, we provide the first record of Ectophoma multirostrata on Philodendron xanadu in China, 

based on morphology and phylogenetic evidence. 

 

Ectophoma multirostrata (P.N. Mathur, S.K. Menon & Thirum.) Valenz.-Lopez, Cano, Crous, 

Guarro & Stchigel 2017  Fig. 11 

Index Fungorum number: IF819953; Facesoffungi number: FoF 03699 

Saprobic on leaves of Philodendron xanadu. Sexual morph: Not observed. Asexual morph: 

Conidiomata on OA media 78.5ï151.8 × 133.3ï156.6 ɛm (xↄ = 107.7 × 141.8 ɛm, n = 3), pycnidial, 

apricot to pale brown, translucent, solitary or confluent, superficial, glabrous, globose to 

subglobose. Conidiomata wall composed of brown, flattened polygonal cells of textura angularis. 

Conidia 2.1ï4.7 × 1.9ï4.1 ɛm (xↄ = 2.4 × 3.6 ɛm, n = 50), hyaline, ellipsoidal to oblong, aseptate, 

guttulate, smooth-walled.  

Culture characteristics ï Colonies reaching 7.0 cm diam after 14 days of incubation at 25°C 

on PDA, pale brown, circular, flat, entire, dry; for below, light brown inside, white outside, dark 

brown in the middle. 

Material examined ï China, Guangdong Province, Shenzhen City, on the leaves of 

Philodendron xanadu (Araceae, Alismatales), 23 October 2024, Liu Zihan, living culture, (A155) 

MBSZU MBSZU 25-122, (A156) MBSZU MBSZU 25-123.  

Known distribution (based on molecular data) ï India (Maharashtra), the Netherlands 

(Valenzuela-Lopez et al. 2018, Chobe et al. 2020), Iraq (Shehan et al. 2022), Iran (Ahmadpour  

et al. 2021, Atashi Khalilabad et al. 2023), China (Zhang et al. 2023b,This study). 

Known hosts (based on molecular data) ï Cucumis sativus, Soil (Valenzuela-Lopez et al. 

2018), Celosia argentea (Shehan et al. 2022), chickpea (Chobe et al. 2020), Dendrobium officinale 
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(Zhang et al. 2023b), Kalanchoe blossfeldiana (Ahmadpour et al. 2021), Vaccinium corymbosum 

(Atashi Khalilabad et al. 2023), Philodendron xanadu (This study). 

 

 
 

Fig. 10 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, 

rpb2 and tub2 sequence data representing the species of Ectophoma. Twenty-one strains are 

included in the combined sequence analysis, which comprises 2217 characters with gaps (ITS = 

452, LSU = 836, rpb2 = 596, tub2 = 333). The tree topology of the maximum likelihood analysis is 

similar to the Bayesian analysis. The best RAxML tree with a final likelihood value of -

4206.337951 is presented. The matrix had 152 distinct alignment patterns with 10.15% of 

undetermined characters or gaps. Bootstrap support values for ML and Bayesian posterior 

probabilities are given near nodes, respectively. Allophoma tropica (CBS 436.75) and A. alba (CBS 

120422) were used as the outgroup taxa. Type strains are indicated with T, and the newly isolated 

strains are in red. 

 

GenBank Accession Numbers ï MBSZU 25-122 ITS: PZ120857, LSU: PZ120859, rpb2: 

PZ124878, tub2: PZ124876; MBSZU 25-123 ITS: PZ120858, LSU: PZ120860, rpb2: PZ124879, 

tub2: PZ124877. 

Notes ï We isolated two strains (MBSZU 25-122 and MBSZU 25-123) from the 

Philodendron xanadu host plant in China. In the phylogenetic analysis, strain A155 grouped 

together with the ex-type strain of Ectophoma multirostrata (CBS 274.60) with 71% ML and 0.90 

BYPP bootstrap support (Fig. 10). The second strain, MBSZU 25-123, grouped with  

Ec. multirostrata (CBS 368.65 and CBS 110.79). This species was first introduced as 

óSphaeronaema multirostratumô from poultry farm soil in India by Mathur & Thirumalachar 

(1959). Later, Valenzuela-Lopez et al. (2018) synonimized it as Ectophoma multirostrata. In 

considering the morphology, our new isolate (MBSZU 25-122) has pycnidial, globose to 

subglobose conidiomata and oblong to ellipsoidal, aseptate and guttulate conidia similar to the 

shapes and sizes within the range of other Ec. multirostrata collections, including ex-isotype (CBS 

274.60) (Aveskamp et al. 2009, Ahmadpour et al. 2021). Based on morpho-molecular evidence, we 

identified that our collection is Ec. multirostrata and is a new host record of the fungus on 

Philodendron xanadu in China. 
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Fig. 11 ï Ectophoma multirostrata (MBSZU 25-122, a new host record). a, b Leaves of 

Philodendron xanadu. c Colony on OA. d Pycnidia forming on OA. e Pycnidium. f Conidia. Scale 

bars: e = 50 µm, f = 5 ɛm. 

 

Pleosporales Luttr. ex M.E. Barr 1987 

Didymellaceae Gruyter, Aveskamp & Verkley 2009 

Epicoccum Link 1816 

Index Fungorum number: IF8188; Facesoffungi number: FoF 08222 

Notes ï Epicoccum was first introduced by Link (1816) and later redefined by Chen et al. 

(2015). The genus is characterized by two synanamorphs, viz., hyphomycetous and coelomycetous 

anamorphs (de Silva et al. 2021). The hyphomycetous anamorph is characterized by dark 

sporodochia and branched conidiophores that bear mono- to polyblastic conidia, while the 

coelomycetous anamorph produces pycnidial conidiomata, doliform conidiogenous cells, and 

hyaline conidia (Raza et al. 2019, de Silva et al. 2021). Molecular markers such as ITS or LSU 

alone are insufficient for generic- and species-level identification within this genus. However, the 

rpb2 and tub2 genes have proven effective for identification (Chen et al. 2015). Consequently, 

accurate species identification of Epicoccum requires a multi-locus phylogenetic analysis that 

combines ITS, LSU, rpb2, and tub2 sequences, along with morphological characteristics (Hou et al. 

2020b, de Silva et al. 2021, Gomzhina & Gasich 2025). According to the updated taxonomy by 

Hyde et al. (2024b), there are currently around 100 recognized species of Epicoccum, of which 68 

have provided molecular data. In this study, we present the first morphological description, 

including a new substrate and a new geographical record of Ep. chloridis from China. 

 

Epicoccum chloridis Y.P. Tan & R.G. Shivas 2021   Fig. 13 

Index Fungorum number: IF559383; Facesoffungi number: FoF 18218  

On the rocks of a rocky shore. Sexual morph: Not observed. Asexual morph: Conidiomata 

sporodochial, solitary or aggregated, immersed in agar, with hyphal outgrowths, globose to 

subglobose, dark brown, 56ï166 × 62ï230 µm. Hyphae septate, branched, smooth, hyaline. 

Conidiogenous cells phialidic, hyaline, smooth, ampulliform to globose, 3.5ï7 × 4ï12.5 µm. 
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Conidia aseptate, smooth- and thin-walled, abundant, subhyaline, clavate to ellipsoidal, 2.5ï3.5 × 

4.5ï6.5 µm (xↄ = 2.8 ×5.4, n = 60). Chlamydospores solitary or in chains, formed intercalarily or 

terminally on hyphae, smooth- and thick-walled, hyaline to pale brown, globose to broadly 

ellipsoidal, 5.5ï14 × 6.5ï26 µm. 

 

 
 

Fig. 12 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, 

rpb2, and tub2 sequence data. Seventy-eight strains were included in the combined sequence 

analyses, which comprised 2,400 characters with gaps (ITS = 501, LSU = 958, rpb2 = 599, tub2 = 

342). Stagonosporopsis actaeae (CBS 106.96), S. cucumeris (CBS 386.65), and S. papillate 

(CGMCC 3.18367) were used as the outgroup taxa. Final ML optimization likelihood is -

13103.838578. The matrix included 651 distinct alignment patterns, with 13.32% undetermined 

characters or gaps. The final average standard deviation of the split frequencies at the end of the 

total MCMC generations was computed as 0.007181 via BI analysis. Bootstrap support values for 

ML (first set) equal to or greater than 70% and BYPP equal to or greater than 0.95 are shown above 

or below the nodes. The strain from the current study is in red and the type strains are indicated 

with T. 
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Fig. 13 ï Epicoccum chloridis (MBSZU 25-041, a new substrate and a geographical record).  

a Colonies from surface and reverse view at 25 °C for 7 days on PDA, MEA and OA, respectively. 

b Conidiomata on culture media. c, d Conidiomata. e Conidiogenous cells. f Conidia.  

g Chlamydospores. Scale bars: a = 2 cm, b = 500 µm, c = 100 µm, d = 50 µm, e = 20 µm, f, g = 10 

µm. 

 

Culture characteristics ï Colonies on PDA, MEA, and OA were described at 25°C for 7 days. 

Colonies on PDA reached 63ï85 mm in diameter, spreading, circular, flat, velvety, white to pale 

orange, with white and entire margin. Reverse white to pale orange. Colonies on MEA attained a 

diameter of 80ï85 mm, spreading, circular, raised, smooth textured, entire margin, white to pale 

pink on both sides. Colonies on OA reached a diameter of 79ï85 mm, spreading, circular, raised, 

white center, greyish green at the middle, a white and entire margin. Reverse pale orange to brown. 

Material examined ï China, Guangdong Province, Zhuhai, on rock sampled from the rocky 

shore, 23 November 2024, Tanapol Thitla, living culture MBSZU 25-041. 

Known distribution (based on molecular data) ï Australia (Tan et al. 2022), China (This 

study).  

Known hosts (based on molecular data) ï Chloris gayana (Tan et al. 2022), rock (This study).  

GenBank Accession Numbers ï ITS: PV942283, LSU: PV942285, rpb2: PV953159, tub2: 

PV953160. 

Notes ï In the phylogenetic analysis, our strain (MBSZU 25-041) is grouped with the type 

strain of Epicoccum chloridis (BRIP 72460a), with 75 ML and 0.96 BYPP bootstrap support values 

(Fig. 17). Tan et al. (2022) described a new species, Ep. chloridis, isolated from leaf spots of 
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Chloris gayana in Australia. This species was proposed based on nucleotide differences in ITS and 

rpb2 sequences (Tan et al. 2022). Phylogenetically, Epicoccum chloridis is closely related to  

Ep. rhynchosporae and Ep. triodiae (Gomzhina & Gasich 2025, Fig. 12). Sequence comparison 

showed that Ep. chloridis BRIP 72460a (ITS: OK442371, rpb2: OK557944) shares 99.83% 

identity (1/581 bp, excluding gaps) in ITS and 99.25% identity (7/930 bp, excluding gaps) in rpb2 

with Ep. rhynchosporae BRIP 72439a (ITS: OK442367, rpb2: OK557940). Similarly, it exhibits 

99.85% identity (1/664 bp, excluding gaps) in ITS and 98.4% identity (15/936 bp, excluding gaps) 

in rpb2 with Ep. triodiae BRIP 72492b (ITS: OK442373, rpb2: OK557946). However, the original 

descriptions of these species did not include morphological characteristics. Therefore, additional 

morphological data, along with further molecular markers (including LSU and tub2), are necessary 

to confirm whether they represent distinct species or potential conspecific lineages. Thus, based on 

phylogenetic evidence, we speculate that our new collection is Ep. chloridis, and here we provide 

the first morphological description, a new substrate (from rock) record, and the first geographical 

record of the fungus from China. 

 

Pleosporales Luttr. ex M.E. Barr 1987 

Hermatomycetaceae Locq. ex A. Hashim. & Kaz. Tanaka 2017  

Hermatomyces Speg. 1910  

Index Fungorum number: IF8517; Facesoffungi number: FoF 08252 

Notes ï Hermatomyces was introduced to accommodate the type species He. tucumanensis 

by Spegazzini (1911). The genus was originally placed in incertae sedis of Ascomycota 

(Wijayawardene et al. 2012). Subsequent multigene phylogenetic analyses, based on a combined 

dataset of SSU, LSU, tef1-Ŭ, and rpb2 gene regions, positioned Hermatomyces within 

Lophiotremataceae (Tibpromma et al. 2016, Doilom et al. 2016). However, further phylogenetic 

assessments revealed that Hermatomyces is phylogenetically distant from other members of 

Lophiotremataceae. Later, the genus was reassigned to its own monotypic family, 

Hermatomycetaceae (Hashimoto et al. 2017). Hermatomyces is characterized by pale brown, short 

conidiophores that are micronematous to semi-micronematous and mononematous. The conidia are 

dimorphic and occur in two distinct forms: (1) lenticular, muriform conidia that are subglobose to 

broadly ellipsoidal in frontal view, with subhyaline to pale brown peripheral cells enclosing 

centrally located dark brown to black cells; in lateral view, these conidia appear ellipsoidal to 

narrowly oblong, often with two adpressed halves; and (2) cylindrical, septate conidia that may be 

furcate or non-furcate, with lower cells hyaline to pale brown and the apex dark brown to blackish 

brown (Ellis 1971, Doilom et al. 2016, Tibpromma et al. 2016, Koukol et al. 2018, Ren et al. 2021, 

Liu et al. 2024, Shen et al. 2024). Currently, 39 species epithets are listed under Hermatomyces in 

Index Fungorum (2026). This study presents a new host record of Hermatomyces indicus on 

Syzygium species. 

 

Hermatomyces indicus Prasher & Sushma 2014  Fig. 15 

Index Fungorum number: IF805645; Facesoffungi number: FoF 01851  

Saprobic on dead twigs of Syzygium sp. Sexual morph: Not observed. Asexual morph: 

Hyphomycetous. Colonies form scattered to gregarious on the natural substrate, with abundant 

sporulation concentrated at the center, surrounded by brown to dark brown mycelium. 

Conidiophores subhyaline to brown, micronematous, smooth, straight or curved, unbranched, and 

septate, 4ï7 ɛm length (l) × 2.5ï3.5 ɛm width (w) (xↄ = 6.15 × 2.8 ɛm, n = 20, Q = 2.19 ɛm). 

Conidiogenous cells hyaline, holoblastic, cylindrical, short and terminal. Conidia dimorphic. 

Lenticular conidia subglobose to ellipsoidal, turbinate, with subhyaline to pale brown at the margin 

and dark brown at the center, 23ï30 ɛm (l) × 19ï24 ɛm (w) (xↄ = 27.96 × 21.57 ɛm, n = 20, Q = 

1.29ɛm), sometimes persistent on the conidiogenous cells at the base. Cylindrical conidia 

cylindrical, turbinate, granulate, broad at the basal cells with 2 rows of 2ï4 cells in each column, 

hyaline at the lower cells and brown to dark brown to the upper cells.17ï29 ɛm (l) × 14.38ï18.76 

ɛm (w) (xↄ = 24.89 × 15.81 ɛm, n = 20, Q = 1.57 ɛm). 
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Fig. 14 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, 

rpb2 and tef1-Ŭ sequence data. Forty-three strains were included in the combined sequence 

analyses, which comprised 4264 characters with gaps (ITS = 1550, LSU = 746, rpb2 = 1010, tef1-Ŭ 

= 958). Single-gene analyses were also performed, and topology and clade stability were compared 

with those from combined gene analyses. Aquasubmersa japonica (MAFF 245218) and A. japonica 

(MAFF 245219) strains were used as the outgroup taxa. Final ML optimization likelihood is -

15119.369. The matrix included 1126 distinct alignment patterns, with 28.80% undetermined 

characters or gaps. Bootstrap support values for ML (first set) equal to or greater than 75%, BYPP 

equal to or greater than 0.90 are given above or below the nodes. The strains from the current study 

are in red bold, and the type strains are indicated with T. 

 

Culture characteristics ï Conidia germinate on potato dextrose agar (PDA) within 24 hours at 

room temperature, producing germ tubes from multiple sides of the conidia. Colonies grow on 

PDA, reaching a diameter of approximately 55 mm after one month. The colonies are circular and 

flat, with a sub-hyaline margin and brown toward the center in the front view. In reverse view, the 

colony appears pale brown at the margins, becoming progressively darker to black at the center. 
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Fig. 15 ï Hermatomyces indicus (MFLU 25-0519, a new host record). a Host substrate.  

b, c Colonies on the host substrate. d Hypha. e, f Cylindrical conidia. gïk Lenticular conidia. Scale 

bars: dïk = 10 ɛm. 

 

Material examined ï Thailand, Chiang Rai Province, Mae Fah Luang University premises, on 

a dead twig of Syzygium sp. (Myrtaceae, Myrtales), 10 June 2024, Hsan Win, TPD 2, (MFLU 25-

0519), living culture (MFLUCC 26-0027). 

Known distribution (based on molecular data) ï China (Yang et al. 2023b), India (Prasher & 

Sushma Prasher 2014), Thailand (Doilom et al. 2016, This study).  

Known hosts (based on molecular data) ï Magnifera indica (Yang et al. 2023), Phoenix 

rupicola (Prasher & Sushma Prasher 2014), Syzygium sp. (This study), T. grandis (Doilom et al. 

2016). 

GenBank Accession Numbers ï ITS: PX273399, LSU: PX273402. 
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Notes ï In the phylogenetic analysis, our strain (MFLUCC 26-0027) is grouped with the 

other strains of Hermatomyces indicus (MFLUCC 14-1143, MFLUCC 14-1144, KUMCC 21-

0453), with 98% ML and 1.00 BYPP statistical support (Fig. 14). Pairwise sequence comparisons 

revealed a 0.2% base pair difference in the ITS region and 100% identity in the LSU region 

between our isolate and He. indicus (KUMCC 21-0453). Morphologically, both collections have 

dimorphic conidia. The lenticular conidia of our collection are subglobose to ellipsoidal, with 

subhyaline to pale brown margins and a dark brown center, 23ï30 × 19ï24 (xↄ = 27.96 × 21.57 ɛm, 

l/w = 1.29ɛm) vs. 30ï35 × 20ï25 µm (xↄ = 32 × 22 µm, l/w = 1.45) (Yang et al. 2023b). The 

cylindrical conidia are broad at the basal cells, arranged in two rows with 2ï4 cells in each column. 

The lower cells are hyaline, while the upper cells are brown to dark brown, 17ï29 × 14.38ï18.76 

ɛm (xↄ = 24.89 × 15.81 ɛm, l/w = 1.57 ɛm) vs. 30ï35 × 15ï21 µm (xↄ = 32 × 18 µm, l/w = 1.77) 

(Yang et al. 2023b). The conidia of our isolate are slightly smaller than those of He. indicus 

(KUMCC 21-0453), which may reflect differences in host and environmental conditions. Based on 

combined morphological and molecular data, we identify this collection is Hermatomyces indicus 

and it is a new host record found on Syzygium species from Thailand. 

 

Neohendersoniaceae A. Giraldo & Crous 2017 

Neomedicopsis Crous & Akulov 2019 

Index Fungorum number: IF829321; Facesoffungi number: FoF 08314 

 

 
 

Fig. 16 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, 

SSU, and tef1-Ŭ sequence data. Eighteen strains were included in the combined sequence analyses, 

which comprised 3880 characters with gaps (ITS = 604, LSU = 897, SSU = 1407, tef1-Ŭ = 964). 

Single gene analyses were also performed, and topology and clade stability were compared from 

combined gene analyses. Halojulella avicenniae (BCC 20173=PUPCM25) strain was used as the 

outgroup taxon. Final ML optimization likelihood is -11683.011. The matrix included 711 distinct 

alignment patterns, with 33.75% undetermined characters or gaps. Bootstrap support values for ML 

(first set) equal to or greater than 80%, BYPP equal to or greater than 0.95 are given above or 

below the nodes. The strains from the current study are in red bold, and the type strains are 

indicated with T. 

 

Notes ï Neomedicopsis was introduced by Crous et al. (2019b) as a monotypic genus in 

Neohendersoniaceae with Neome. prunicola found on the dead twigs of Prunus padus in Ukraine. 

The genus is characterized by pycnidial conidiomata, ampulliform conidiophores with a long 
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cylindrical neck and percurrent proliferations, globose to subglobose, guttulate conidia (Crous et al. 

2019b). Currently, a single species is available with morphology and molecular data under this 

genus (Hyde et al. 2024b, Index Fungorum 2026). In this study, we expand the taxonomic 

framework of Neomedicopsis by introducing a novel species from China, based on morphological 

and multi-gene phylogenetic analyses.  

 

 
 

Fig. 17 ï Neomedicopsis kunmingensis (HKAS 144931, holotype). a Conidiomata on the host 

substrate. b, c Vertical sections through conidiomata. d Conidiomta wall. e, f Conidiogenous cells 

with conidia. gïi Conidia. Scale bars: a = 200 ɛm, b, c = 50 ɛm, gïi=20 ɛm, dïf = 10 ɛm. 

 

Neomedicopsis kunmingensis Z.L. Tun & K.D. Hyde, sp. nov.  Fig. 17 

Index Fungorum number: IF904306; Facesoffungi number: FoF 19518 
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Saprobic on fallen dead twigs. Sexual morph: Not observed. Asexual morph: Conidiomata 

110ï130 ɛm high, 100ï120 ɛm diam. (xↄ=109 × 122 ɛm, n = 5), pycnidial, subglobose to globose, 

embedded in host tissue, slightly erumpent with ostiole, scattered or aggregated in groups of 1ï5. 

Ostiole central. Conidiomatal wall 11ï25 ɛm (xↄ=17 ɛm, n = 5), thick, composed of several layers 

dark brown outermost and pale brown to hyaline inner layers, comprising cells of textura angularis. 

Conidiophores reduced to conidiogenous cells. Conidiogenous cells 10ï13 × 5ï6 ɛm (xↄ=11 × 5.7 

ɛm, n = 20), cylindrical, hyaline, smooth-walled. Conidia 20ï21 × 15ï18 ɛm (xↄ=20 × 16 ɛm, 

n = 20), globose, solitary, initially hyaline, granular, and thin-walled, becoming pale brown to 

brown at maturity with a large guttule or a few small guttules and thick-walled, round at the apex, 

truncate at the base, aseptate.  

Material examined ï China, Yunnan Province, Kunming City, Kunming Institute of Botany, 

Chinese Academy of Sciences campus (25Á08ǋ24ǌN 102Á44ǋ20ǌE), on dead twigs of an unidentified 

host, 4 September 2024, ZL Tun, T10 (HKAS 144931, holotype), ibid., additional sample T10Z 

(HKAS 144930). 

GenBank Accession Numbers ï ITS: PX306942, LSU: PX306943, tef1-Ŭ: PZ111815. 

Notes ï In the phylogeny, the strain of our new collection (HKAS 144931) forms a sister 

lineage with Neomedicopsis prunicola (CBS 145031, type collection), with 100% ML and 1.00 

BYPP bootstrap support (Fig. 16). The nucleotide differences of Neome. prunicola (CBS 145031) 

strain compared against the strain of our species of Neomedicopsis are as follows: ITS 16/517 bp 

difference (3.09%) and LSU 6/825 bp difference (0.7%). Based on morphology, our collection fits 

with the key generic characteristics of Neomedicopsis (Crous et al. 2019b). However, it is 

distinguished from Neome. prunicola in having smaller conidiomata (100ï120 vs. 200ï300 ɛm 

diam.), shorter (10ï13 × 5ï6 vs. 10ï30 × 3ï6 µm), and cylindrical (vs. ampulliform with long 

cylindrical neck) conidiogenous cells, as well as globose, initially hyaline, granular conidia with 

rounded apex (vs. initially pale brown and with obtuse apex) (Crous et al. 2019b). Our collection 

was found on dead wood from China, while Neome. prunicola was reported on twigs of Prunus 

padus from Ukraine. Based on morphology and multi-gene phylogeny, we introduce our collection 

as a new species, Neomedicopsis kunmingensis, by upgrading the genus from its monotypic status.  

 

Periconiaceae Nann. 1934  

Periconia Tode 1791 

Index Fungorum number: IF9263; Facesoffungi number: FoF 06658 

Notes ï Periconia was introduced by Tode (1791) as a polyphyletic genus with  

Pe. lichenoides as the type species. This genus is currently listed under Periconiaceae, 

Pleosporales, Dothediomycetes (Wijayawardene et al. 2022, Hyde et al. 2024b, Madagammana  

et al. 2024). Most of the Periconia species were reported only as asexual morphs, and generally, 

they are characterized by having pale to dark brown, macronematous, mononematous, and 

branched or unbranched conidiophores, terminal or intercalary, holoblastic conidiogenous cells. 

Their conidia are catenated, dry, spherical to ellipsoidal or oblong, aseptate, smooth, or 

verruculose, and generally forming a spherical head (Hongsanan et al. 2020a, Phukhamsakda et al. 

2020, Su et al. 2023, Madagammana et al. 2024). Species of this genus are widely distributed and 

reported from a wide variety of plant substrates, soil, humans and animals with different life modes 

such as pathogens, saprobes, and endophytes (Liao et al. 2024). Currently, over 165 species are 

listed in Species Fungorum (2026) under this genus. In this study, we present a new host record of 

Periconia byssoides on Chukrasia velutina. 

 

Periconia byssoides Pers. 1801  Fig. 19 

Index Fungorum number: IF144538; Facesoffungi number: FoF 09319 

Saprobic on a dead aerial branch of Chukrasia velutina. Sexual morph: Not observed. 

Asexual morph: Hyphomycetous. Colonies on the natural substrate superficial, effuse, hairy, dark 

brown. Conidiophores 250ï570 × 13ï24 ɛm wide (xↄ = 444 × 16.5 µm, n = 10), macronematous, 

mononematous, solitary, arising from an inconspicuous stromatic base, straight or slightly flexuous, 
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unbranched, solitary, dark brown to black at base, pale brown towards apex, 2ï4-septate (majority 

3-septate), smooth or slightly rough-walled. Conidiogenous cells 6.5ï9 × 7ï11 ɛm (xↄ = 8 × 9 ɛm, n 

= 10), polyblastic, subglobose to ellipsoidal, pale brown to brown, smooth or verruculose located at 

nodose apices of conidiophores. Conidia 11ï16 × 11ï16 ɛm (xↄ = 13.6 × 13.8 ɛm, n = 15), globose 

to subglobose, brown, echinulate or verruculose, solitary or catenate. 

Culture characteristics ï Colonies on PDA reaching 30 mm diam. after 7 days at 25°C, 

circular, slightly woolly, flattened mycelia, circular, cottony, hairy at the margin, white; pale 

yellow at the margin and mud yellow at the middle in reverse. 

Material examined ï Thailand, Chiang Rai Province, Doi Tung National Forest, on dead 

branches of Chukrasia velutina (Meliaceae, Sapindales), 14 June 2024, Ashani D. Madagammana 

AD0597 (MFLU 25-0230), living culture MFLUCC 25-0244. 

Known distribution (based on molecular data) ï Brazil (Boniek et al. 2017, Herrmann et al. 

2019); China (Fang et al. 2019, Fang et al. 2020, Jayasiri et al. 2019, Luo et al. 2014, 2015, Ma  

et al. 2017, Muafa et al. 2024, Ren et al. 2024, Su et al. 2023, Tennakoon et al. 2021, Xu et al. 

2018, 2022, Yang et al. 2022, Zheng et al. 2017); Ecuador (Diaz et al. 2019); India (Jayawardena  

et al. 2022, Sunayana et al. 2014); Israel (Sun et al. 2020); Italy (Bovio et al. 2017); Japan (Tanaka 

et al. 2015); Lithuania (Markovskaja et al. 2014); Malaysia (Hamzah et al. 2018); Poland 

(Kowalski et al. 2016, Pusz et al. 2020); South Korea (Choi et al. 2024); Thailand (De Silva et al. 

2022, Hyde et al. 2024a, Jayasiri et al. 2019, Kadaifciler & Demirel 2018, This study). 

Known hosts (based on molecular data) ï Abies alba (Pusz et al. 2020), Ageratina 

adenophora (Fang et al. 2019, 2020), Ailuropoda melanoleuca (Giant Pandas) (Ma et al. 2017), Air 

(Choi et al. 2024, Muafa et al. 2024), Ampelopsis brevipedunculata, Benthamidia japonica, Prunus 

verecunda (Tanaka et al. 2015), Angelica sylvestris, Conium maculatum, Heracleum sosnowskyi 

(Markovskaja et al. 2014), Cananga odorata (De Silva et al. 2022), Celtis formosana, Macaranga 

tanarius (Tennakoon et al. 2021), Coral (Xu et al. 2018), Ehretia acuminata (Ren et al. 2024), 

Fraxinus excelsior (Kowalski et al. 2016), Imperata cylindrica (Su et al. 2023), Juglans regia (Xu 

et al. 2022), Magnolia grandiflora, Peltophorum sp. (Jayasiri et al. 2019), Mentha piperita 

(Herrmann et al. 2019), Mimosa diplotricha (Hyde et al. 2024a), Oil-polluted seawater (Bovio  

et al. 2017), Panax notoginseng (Zheng et al. 2017), Physalis peruviana (Diaz et al. 2019), Prunus 

armeniaca (Yang et al. 2022), Rhizophora mucronata (Hamzah et al. 2018), Sculptures (Boniek  

et al. 2017), Tephrosia purpurea (Luo et al. 2015), Vigna unguiculata (Jayawardena et al. 2022), 

Vitex negundo (Sunayana et al. 2014), Water supplies (Kadaifciler & Demirel 2018), Chukrasia 

velutina (This study).  

GenBank Accession Numbers ï ITS: PX216557, LSU: PX216558, SSU: PX216559, tef1-Ŭ: 

PX232295. 

Notes ï Different strains of Pe. byssoides appeared among the most similar sequences in the 

BLAST results for all our ITS, LSU, SSU, and tef1-Ŭ sequences. Also, based on the phylogenetic 

analysis (Fig. 18), our fungal strain (MFLUCC 25-0244) was grouped together with the type 

(MFLUCC 20-0172) and other authentic strains (MFLUCC 17-2292, NCYUCC 19-0314, and 

MFLUCC 23-0294) of Pe. byssoides. Morphologically, our collection is consistent with previously 

described isolates of Periconia byssoides, including the isolations of Su et al. (2023) and 

Madagammana et al. (2024). All key characters, including macronematous conidiophores, 

polyblastic conidiogenous cells, and globose, echinulate conidia, fall within the known range of 

variation for the species. No significant morphological differences were observed. We identified 

our new fungal strain (MFLUCC 25-0244) as Pe. byssoides based on the above-mentioned morpho-

molecular evidence. Previously, Pe. byssoides was reported only in Mimosa diplotricha (Hyde  

et al. 2024a), Cananga odorata (De Silva et al. 2022), Peltophorum sp. (Jayasiri et al. 2019), and 

Tephrosia cinerea (Madagammana et al. 2024) in Thailand. Furthermore, there are no previous 

reports of Pe. byssoides from Chukrasia velutina. In this study, we provide a novel host record of 

Pe. byssoides in Chukrasia velutina. 
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Fig. 18 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, 

SSU, and tef1-Ŭ sequence data. One hundred and five strains were included in the combined 

sequence analyses, which comprised 3221 characters with gaps (ITS = 539, LSU = 741, SSU = 

1339, tef1-Ŭ = 602). Massarina cisti (CBS 266.62) and Massarina eburnea (CBS 473.64) strains 

were used as the outgroup taxa. Final ML optimization likelihood is -16057.679. The matrix 

included 857 distinct alignment patterns, with 28.19% undetermined characters or gaps. Bootstrap 

support values for ML (first set) equal to or greater than 70% and BYPP equal to or greater than 

0.90 are shown above or below the nodes. The strains from the current study are in red, and the 

type strains are indicated with T. 
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Fig. 19 ï Periconia byssoides (MFLU 25-0230, a new host record). a Dead branch of Chukrasia 

velutina. b Colonies on the natural substrate. c, d Conidiophores with heads of conidia.  

e Conidiogenous cells and conidia. fïi Conidia. j Colony on PDA from above and below. Scale 

bars: b = 250, c, d = 100 ɛm, e = 50 ɛm, fïi = 20 ɛm. 

 

Pleosporaceae Nitschke. 1869 

Curvularia Boedijn. 1933 

Index Fungorum number: IF1983; Facesoffungi number: FoF 00510 
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Fig. 20 ï Phylogram generated from maximum likelihood analysis based on combined ITS, gapdh, 

tef1-Ŭ sequence data. One hundred and eighty-four strains were included in the combined sequence 

analyses, which comprised 2306 characters with gaps (ITS = 750, gapdh = 626, tef1-Ŭ = 930). 

Single gene analyses were also performed, and topology and clade stability were compared from 

combined gene analyses. Bipolaris maydis (CBS 136.29) and Exserohilum turcicum (CBS 690.71) 

strains were used as the outgroup taxa. Final ML optimization likelihood is - 25266.867. The matrix 

included 1178 distinct alignment patterns, with 25.70% undetermined characters or gaps. Bootstrap 

support values for ML (first set) equal to or greater than 75%, BYPP equal to or greater than 0.90 

are given above or below the nodes. The strains from the current study are in red bold, and the type 

strains are indicated with T. 
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Fig. 20 ï Continued. 

 

Notes ï Curvularia was introduced by Boedijn (1933) and typified by Cur. lunata. This 

genus was characterized by sympodial conidiophores, terminal, intercalary, and tretic 

conidiogenesis. Conidiogenous cells are elongate, transversely septate, with a dark basal scar. 

Conidia are occasionally curved with an asymmetrically swollen intermediate cell, but species with 

straight conidia have also been described (Sivanesan 1987, Madrid et al. 2014, Ahmadpour et al. 

2025). Curvularia species have been associated with Cochliobolus and Pseudocochliobolus 

(Sivanesan 1987, Manamgoda et al. 2015). Species under Bipolaris and Curvularia share similar 

morphological characters (Sivanesan 1987, Manamgoda et al. 2012, 2015). Short, straight, or 

slightly curved conidia of Bipolaris species exhibit intermediate characters with Curvularia 

(Manamgoda et al. 2012). Based on multigene phylogeny, Manamgoda et al. (2012) transferred 

multiple Bipolaris species to Curvularia, introducing a novel combination. However, Curvularia is 

recognized as a morphologically and phylogenetically distinct genus within Pleosporaceae with 

ITS, LSU, act, gapdh, tef1-Ŭ, histone and calmodulin as genetic markers (Pem et al. 2019). 

Curvularia species are reported to have a cosmopolitan distribution in both aquatic and terrestrial 
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habitats (Ahmadpour et al. 2025). Also, these species are considered important plant pathogens, 

epiphytes, saprophytes, or endophytes, while some have been reported as animal and human 

pathogens (Manamgoda et al. 2012, 2015, Vasikasin et al. 2019, Iturrieta-González et al. 2020, 

Ahmadpour et al. 2025). Approximately 250 species epithets are listed under Curvularia in Index 

Fungorum (2026). In this study, we report a new host record of Curvularia crepinii on Bambusa 

vulgaris. 

 

Curvularia crepinii (Westend.) Boedijn 1933  Fig. 21 

= Helminthosporium crepinii Westend. 1861. Bull. Acad. R. Sci. Belg., Cl. Sci., sér. 2 11(6): 

656. 1861 

Index Fungorum number: IF120256; Facesoffungi number: FoF 18219 

Saprobic on Bambusa vulgaris. Sexual morph: Not observed. Asexual morph: 

Hyphomycetous. Colonies amphigenous, numerous and dark brown. Conidiophores 190ï320 × 1ï

4.5 ɛm (xↄ = 285 × 3.5 ɛm, n = 10) on host surface, Colonies in culture media 70ï180 × 1ï4.5 ɛm 

(xↄ = 92 ×3.5 ɛm, n = 10), macronematous, mononematous, brown at base becoming pale brown to 

sub-hyaline towards apex, septate, thick-walled, verruculose flexuous to straight, simple or 

occasionally branched. Conidiogenous cells 3ï5 × 2ï8 ɛm (xↄ = 4.5 × 5.5 ɛm, n = 10), integrated, 

terminal or intercalary, monoblastic or polyblastic, polytretic, smooth, cylindrical to subcylindrical, 

thick walled, and pale brown to sub-hyaline with sympodial proliferation. Conidia 15ï35 × 8ï12 

ɛm (xↄ = 22 × 9.5 ɛm, n = 20; Q = 2.3), cylindrical to ellipsoidal or clavate, rounded at the ends, 

straight to curved, verruculose, thick-walled, 2ï4-septate, wide at the center, slightly tapering 

toward the terminal cells, with hyaline to subhyaline terminal cell with conspicuous hilum, pale 

brown to brown. 

Culture characteristics ï Germ tubes produce from the ends of germinating conidium within 

24 hrs on malt extract agar (MEA). Colonies reach 40 mm in 2 weeks at 25°C±5°C. From above 

cultures are effuse to umbonate with erose margin with superficial mycelia and yellowish to off-

white from center to margin producing cottony, ash color patches. From reverse greenish black to 

yellowish brown from center to light yellow circular margin with hyaline tips. Cultures sporulate 

within 6 weeks at 25°C±5°C. 

Material examined ï Thailand, Chang Wat Prachuap Khiri Khan Province, Pran Buri District, 

Pran Buri wetland, Bambusa vulgaris (Poaceae, Poales), 22 May 2025, Tharindu Bhagya, T111B 

(MFLU 26-0128), living culture (MFLUCC 26-0161).  

Known distribution (based on molecular data) ï USA (Ellett 1989), United Kingdom 

(Watling 2010), China (Shao et al. 2015, Zhou et al. 2015, Yin et al. 2018), Thailand (This study).  

Known hosts (based on molecular data) ï Ophioglossum vulgatum (Ellett 1989, Watling 

2010), Hedyotis diffusa (Zhou et al. 2015), Pantala flavescens (Shao et al. 2015, Yin et al. 2018), 

Bambusa vulgaris (This study). 

GenBank Accession Numbers ï ITS: PX307493, gapdh: PX289486. 

Notes ï Based on the phylogenetic analysis, our new strain (MFLUCC 26-0161) is grouped 

with Curvularia crepinii (21FRS), with 98% ML and 0.98 BYPP bootstrap support (Fig. 20). 

MFLUCC 26-0161 exhibited 100% similarity in ITS (without gaps) with Cur. crepinii strain 

(21FRS). As 21FRS is available with only ITS sequence data, we were unable to compare gapdh bp 

differences. Also, our new strain conforms with generic concepts of Curvularia by having branched 

or unbranched, septate, straight to flexuous conidiophores, polytretic, integrated, intercalary, 

sympodial conidiogenous cells, and ellipsoidal to clavate, rounded ends with slight tapering toward 

the base (Manamgoda et al. 2012, Zhou et al. 2015, Dhar et al. 2023). Furthermore, it resembles 

Cur. crepinii by integrated, intercalary, terminal, monoblastic or polyblastic, conidiogenous cells 

that exhibit sympodial proliferation, predominately 3-septate and fusiform conidia with a wide 

central cell (Gusmão et al. 2005). Thus, based on morphology and phylogenetic evidence with 

currently available sequence data, we identified that our new collection is Cur. crepinii, and it 

reports a new host record on Bambusa vulgaris in freshwater coastal wetlands, Thailand. More 
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taxon sampling with DNA-based molecular phylogenetic analyses is required for better 

classification of some data-poor Curvularia species.  

 

 
 

Fig. 21 ï Curvularia crepinii (MFLU 26-0128, a new host record). a Host substrate. b, c Colony 

appearance on host substrate. dïh Conidiophores and conidiogenous cells in culture. iïp Conidia. q, 

r Colonies on MEA (q-upper, r-lower). Scale bars: b, c = 200 ɛm, dïf = 50 ɛm, gïp = 20 ɛm. 
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Torulaceae Corda 1829 

Torula Pers. 1795 

Index Fungorum number: IF10248; Facesoffungi number: FoF 01740 

Notes ï Persoon (1795) established Torula, and it was typified by T. herbarum, an asexual and 

dematiaceous hyphomycetous genus in Torulaceae. Torula species are introduced only by the 

asexual morph (He et al. 2025), which is characterized by terminal or lateral, monoblastic or 

polyblastic conidiogenous cells, a basally thickened and heavily melanized wall with a thin-walled 

apex, and frequently collapsing and becoming coronate at the apex (Crane & Miller 2016). Most 

members of this genus were reported as saprobes in both freshwater and terrestrial habitats in 

temperate to tropical regions (Dai et al. 2017, Su et al. 2018, Hyde et al. 2020a, Li et al. 2020a, 

Boonmee et al. 2021, Tian et al. 2023, He et al. 2025). A few species, such as Torula elisii, have 

been reported for the first time as endophytes in tropical regions (Costa et al. 2012). It is interesting 

to note that some Torula species can produce secondary metabolites, such as herbarin, 

dehydroherbarin and omethylherbarin (Narasimhachari & Gopalkrishnan 1974, Chunyu et al. 

2018). More than 500 Torula species epithets are listed in Index Fungorum (2026), but many have 

been redefined (Crane & Miller 2016, Crous et al. 2020). Fifty-eight species are accepted (Species 

Fungorum 2026, Zhang et al. 2025). Since three new species (T. ficus, T. hollandica, and  

T. masonii) were introduced using the molecular phylogenetic method by Crous et al. (2015), the 

phylogenetic relationships of Torula have only recently begun to be elucidated. To date, around 37 

Torula species have been confirmed with molecular data (GenBank 2026). In this study, we report 

a new record of Torula suae from China, based on morphological and multi-gene phylogenetic 

analysis. 

 

Torula suae W.P. Wang, H.W. Shen & Z.L. Luo 2023  Fig. 23 

Index Fungorum number: IF848410; Facesoffungi number: FoF 18858 

Saprobic on dead Chromolaena odorata stems. Sexual morph: Not observed. Asexual morph: 

Colonies effuse on the natural substrate, scattered, greyish brown to dark brown. Mycelium 

immersed to superficial, composed of hyaline, becoming brown closer to the fertile region, septate, 

branched hyphae. Conidiophores Not observed. Conidiogenous cells 6ï7 × 5ï6 ɛm (xↄ = 7 × 5 ɛm, 

n = 5), mono- to polyblastic, integrated, terminal or intercalary, doliiform to subglobose, brown to 

dark brown. Conidia (13ï)30ï48(ï56) × 8ï11 ɛm (xↄ = 38 × 9 ɛm, n = 11), in branched chains, 

acrogenous, phragmoconidia, pale brown at apex, brown to dark brown, 2ï9-septate, constricted at 

the septa, verrucose, easily separating, guttulate, chiefly subcylindrical, globlose to subglobose of 

each cell. 

Culture characteristics ï Conidia germinating on PDA within 12 h, and germ tubes produced 

at the side. Mycelium superficial, branched, septate, hyaline, smooth. After two weeks of 

incubation at 23ï28 , the colony appears distinctly rounded, the central hyphae are grey and short, 

and the edges are longer, white, and velvety. 

Material examined ï China, Yunnan Province, Xishuangbanna, Menghai City, on a dead twig 

of Chromolaena odorata (Asteraceae, Asterales), 25 November 2020, Tianye Du, BND037 

(MHZU 23-0049), living culture ZHKUCC 23-0100. 

Known distribution (based on molecular data) ï China (Wang et al. 2023, This study). 

Known hosts ï on submerged decaying wood (Wang et al. 2023), on the stem of 

Chromolaena odorata (This study). 

GenBank Accession Numbers ï MHZU 23-0051 ITS: OR492630, LSU: OR492635, SSU: 

OR492645, tef1-Ŭ: OR497824, rpb2: OR497826. 

Notes ï Torula suae was first reported by Wang et al. (2023) from submerged decaying wood 

in terrestrial habitats in Yunnan Province, China. The morphological characteristics of the 

conidiogenous cells and conidia in our collection (ZHKUCC 23-0100) are consistent with those of 

the type species T. suae (KUNCC 22ï12433). Although minor differences in conidial size were 

observed, our strain (ZHKUCC 23-0100) has shorter conidia compared to Torula suae (holotype, 

KUNCC 22ï12433), measuring (16ï)31ï115(ï160) × 6ï9 ɛm versus (13ï)30ï48(ï56) × 8ï11 ɛm 

https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=1667020&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=430997&lvl=3&keep=1&srchmode=1&unlock
https://www.facesoffungi.org/torula/
http://www.indexfungorum.org/Names/Names.asp?strGenus=Torula
http://www.indexfungorum.org/Names/NamesRecord.asp?RecordID=512048
https://www.ncbi.nlm.nih.gov/nuccore/OP689652
https://www.ncbi.nlm.nih.gov/nuccore/OP689693
https://www.ncbi.nlm.nih.gov/nuccore/OP689693
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(Wang et al. 2023). This may be due to the conidia being easily broken or not yet fully mature. 

Phylogenetic analyses revealed that our strain (ZHKUCC 23-0100) clustered with T. suae 

(KUNCC 22ï12433) with strong support (100% ML/1.00 BYPP) (Fig. 22). Based on these 

findings, we identify our isolate as T. suae, collected from Chromolaena odorata in China, 

representing a new host record for this species. 

 

 
 

Fig. 22 ï Phylogram generated from the maximum likelihood analysis based on the combined ITS, 

LSU, SSU, tef1-Ŭ and rpb2 sequence data of 56 taxa. The tree topology of the maximum likelihood 

analysis is similar to the Bayesian analysis. The best RAxML tree with a final likelihood value of -

4983.29 is presented. The evolutionary model GTR+I+G is applied to all genes. The matrix had 

285 distinct alignment patterns, with 37.49% of undetermined characters or gaps. Bootstrap support 

values for ML greater than 70% and Bayesian posterior probabilities greater than 0.90 are given 

near nodes, respectively. The tree is rooted in Paradictyoarthrinium hydei (MFLUCC17-2512), 

Paradictyoarthrinium diffractum (WD10), Ohleria modesta (CBS 141480) and Ohleria modesta 

(Wu 36870). Ex-type strains are bold and indicated with T. The newly generated sequences are 

indicated in red. 
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Fig. 23 ï Torula suae (ZHKUCC 23-0100, a new host record). aïc Colonies on natural substrate. d-

f Conidiogenous cells giving rise to conidia. hïk conidia. l A germinating conidium. m Upper and 

reverse views of colonies on PDA after 14 days. Scale bars: dïk = 10 ɛm. 

 

Dothideomycetes order incertae sedis 

Botryosphaeriales C.L. Schoch, Crous & Shoemaker 2007 

Aplosporellaceae Slippers, Boissin & Crous 2013  

Aplosporella Speg. 1880 

Index Fungorum number: IF7191; Facesoffungi number: FoF 01427 

Notes ï Aplosporella was established by Spegazzini (1880). The type species,  

Apl. chlorostroma, was described from dead branches of Robinia pseudoacacia in Argentina. The 

asexual morph of the genus is characterized by multiloculate pycnidia, fusiform paraphyses, 

hyaline, phialidic conidiogenous cells, brown, aseptate, ellipsoid to subcylindrical, initially hyaline, 

thin-walled, smooth conidia that become pigmented and spinulose at maturity. In addition, they 

have hyaline aseptate spermatia (Sutton 1980, Du et al. 2017, Hongsanan et al. 2020b). The sexual 

morph is characterized by solitary, scattered, sessile ascostromata erumpent from the substrate, 

bitunicate, 8-spored, cylindric-clavate asci, and hyaline, ellipsoid to ovate ascospores (Ekanayaka 

et al. 2016). Aplosporella species can be found as endophytes, plant pathogens, and saprobes 

(Ekanayaka et al. 2016, Lin et al. 2023, Dissanayake et al. 2021a, Hyde et al. 2024a). They have 

been recorded from thin dead twigs or thicker branches and rarely on leaves (Pande & Rao 1995, 

Ekanayaka et al. 2016). Though 340 epithets of Aplosporella are registered in Index Fungorum 

(2026), only 12 species are accepted within this genus (www.botryosphaeriales.org). This study 

provides two new host records of Apl. hesperidica and Apl. javeedii by providing an updated 

phylogeny for taxa in the genus (Fig. 24).  

 

https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=430997&lvl=3&keep=1&srchmode=1&unlock
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Fig. 24 ï Phylogram generated from maximum likelihood analysis based on combined LSU, ITS, 

and tef1-Ŭ sequence data. Thirty strains were included in the combined sequence analyses, which 

comprised 1579 characters with gaps (LSU = 583, ITS = 618, tef1-Ŭ = 378). Single gene analyses 

were also performed, and topology and clade stability were compared from combined gene 

analyses. Saccharata proteae (CBS 115206) strain was used as the outgroup taxon. Final ML 

optimization likelihood is -4154.439. The matrix included 292 distinct alignment patterns, with 

26.55% undetermined characters or gaps. Bootstrap support values for ML (first set) equal to or 

greater than 70%, BYPP equal to or greater than 0.95 are given above or below the nodes. The 

strains from the current study are in red bold, and the type strains are indicated with T. 


