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Abstract 

Ascomycota is the most abundant fungal group in soils worldwide. They play a vital role in 

ecosystem functioning in edaphic habitats. Numerous studies over the past two decades have 

provided information about belowground taxa, though much of it is scattered across various 

publications. We have compiled a taxonomic outline and comprehensive notes, most with line 

drawings, for 270 Ascomycota genera found in soils worldwide. The majority belong to 

Sordariomycetes (45%), Dothideomycetes (28%), and Eurotiomycetes (15%), commonly found in 

forests, cultivated lands, and urban soils. Thailand, being a tropical country with high biodiversity, 

has limited studies on soil fungi. Fungal studies have mainly focused on agricultural and forest 

soils, with around 132 genera reported over the past two decades. Therefore, we investigated 

Ascomycota species from three different soil ecosystems in Thailand. Samples were collected from 

caves, forests and urban areas to capture a variety of genera present. Species isolation was 

conducted using the soil dilution and soil baiting methods, followed by a polyphasic approach for 

species identification, which included morphological characterization and phylogenetic analyses 

using maximum likelihood and Bayesian methods. Our study reveals 30 species, including nine 

new species and 21 host and geographical records from soil in Thailand. Commonly recovered 

genera include Curvularia, Paraconiothyrium, Pyrenochaetopsis, Stachybotrys and Microascus, 

while Anteaglonium, Diaporthosporella, Neoceratosperma, Paraleptospora and Pararoussoella are 
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newly reported from soil. Thai caves hold unexploited fungal diversity and urban soil fungi require 

further exploration due to their ecological roles and potential health risks. Compared to neighboring 

countries, fungal research in Thailand remains limited, particularly in caves, urban areas and hot 

springs. Expanding investigations across diverse habitats will enhance our understanding of soil 

Ascomycota and their ecological significance. This compilation serves as a key resource for 

taxonomists and researchers studying soil fungi. 

 

Keywords ï 9 new taxa ï culture dependent methods ï Dothideomycetes ï Eurotiomycetes ï soil 

fungi ï Sordariomycetes 

 

INTRODUCTION  

Soil is a heterogeneous medium that is composed of diverse biological, chemical, and 

physical processes. Thus, it becomes a dynamic living ecosystem, providing niches for a wide 

range of inhabitants (Bridge & Spooner 2001, Wagg et al. 2019, Thies & Grossman 2023). Fungi, 

one of the dominant colonizers in soil, are eukaryotic microorganisms that play a key role in 

functional and structural stability in edaphic habitats (Finlay & Thorn 2019, Tedersoo et al. 2021, 

Niego et al. 2023a). They function as pathogens, saprobes, and mutualists, contributing to nutrient 

cycling, plant nutrition, and disease dynamics (Niego et al. 2023b). Their filamentous growth 

enhances soil aggregation, and they secrete hydrophobic compounds that influence water 

infiltr ation (Ritz & Young 2004, Tedersoo et al. 2014, Wu et al. 2019). The value of fungi to the 

global economy has been estimated at 54.57 trillion USD based on the major individual products 

and services of fungi (Niego et al. 2023b, Hyde et al. 2023, Sun et al. 2025) 

Identifying and naming fungal groups are important for estimating their numbers 

(Phukhamsakda et al. 2022, Senanayake et al. 2022), diversity, and functions in soil. The global 

fungal number is estimated to be around 11.7ï13.2 million (Wu et al. 2019), yet only 3ï8% have 

been described at the species level (Blackwell 2011, Tedersoo et al. 2020, Hyde et al. 2024b), 

where Ascomycota is considered as the most species rich phylum, with 93,000 described species 

(Senanayake et al. 2022, Wijayawardene et al. 2022) that belong to nearly 6600 genera 

(Maharachchikumbura et al. 2021). Fungi are the second most species-rich group in soil, 

accounting for 90% of the total fungal numbers (Anthony et al. 2023), while Ascomycota becomes 

is the most widely distributed group in global soils (Tedersoo et al. 2021).  

Detecting soil fungi is, however, challenging. Two primary methods are available: culture-

dependent and culture-independent approaches (Yasanthika et al. 2022b). Culture-independent 

methods utilize high-throughput sequencing (HTS) technology to identify taxonomic groups, 

abundance, community compositions, and unculturable fractions in soil (Wu et al. 2019, Tedersoo 

et al. 2020). However, HTS identifications are typically limited to higher taxonomic levels. In 

contrast, culture-dependent methods are integral in identifying the species, as they provide 

morphological evidence along with living and dry cultures for further studies (Chethana et al. 2020, 

Senanayake et al. 2020b, Yasanthika et al. 2022b, Hongsanan et al. 2023). The soil dilution series, 

direct plating, and baiting methods have commonly been used in recent studies (Senanayake et al. 

2020b). Using suitable soil fungal isolation methods along with appropriate growth conditions is 

vital to obtain a diverse collection of fungal strains. Most current research relies on HTS methods, 

and the potential of culture-dependent methods is often overlooked (FrŃc et al. 2018, Mueller et al. 

2004, Wijayawardene et al. 2021, 2024). As a result, the proportion of cultured fractions remains 

comparatively low (Wu et al. 2019, Chethana et al. 2020). During the past two decades, new 

species and genera have been discovered using morpho-molecular studies in world soils 

(Valenzuela-Lopez et al. 2018, Zhang et al. 2017b, 2023d, 2024b, Hou et al. 2020, Chethana et al. 
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2020, Wijayawardene et al. 2021, Yasanthika et al. 2022b). However, compiled information on soil 

fungal genera has not been recently updated (Yasanthika et al. 2022b). Thus, in this study, we 

provide an updated taxonomic outline and in-depth account of 270 soil-associated Ascomycota 

genera worldwide. 

Based on current data, we can predict that soil is a potential substrate for studying fungal 

taxonomy and diversity (FrŃc et al. 2019, Tedersoo et al. 2021, Habib et al. 2025). However, 

below-ground fungi are distributed diversely across various ecosystems worldwide, each with 

distinct nutritional levels and structures to which fungi have uniquely adapted (Garrett 2016, 

Tedersoo et al. 2014, 2021, 2022). They are sensitive to changes in soil ecosystems that are 

influenced by natural and human activities such as drought, heat, land cover change, and human 

population pressures (Baldrian et al. 2022a, Tedersoo et al. 2022, Zhang et al. 2023d). Recent 

studies have predominantly focused on global soil fungi, while country-specific studies are 

relatively limited (Tedersoo et al. 2021, 2022, Yasanthika et al. 2023). Above-ground fungi are 

well-studied in regions such as Australia, China, Europe, North America, South Africa and 

Thailand, whereas below-ground fungi are less explored in these areas (Hyde et al. 2020b, 2024a, 

Shen et al. 2024). Different countries have diverse ecosystems, with the tropical regions exhibiting 

particularly high soil fungal diversity (Hawksworth 2001, Tedersoo et al. 2022). 

Thailand has a tropical climate rich in biodiversity (Baimai 2010). Current estimates indicate 

that 55ï96% of fungi from northern Thailand are new to science (Hyde et al. 2018), suggesting a 

high potential for soil fungal diversity (Amma et al. 2018). A HTS-based study by Farias et al. 

(2023) collected soil samples from different land use types in Thailand, revealing 18,209 fungal 

operational taxonomic units (OTUs), with Ascomycota being the dominant group, comprising 9,529 

OTUs. Hyde et al. (2018) emphasized the need for proper sampling strategies and exploration of 

the understudied hosts/substrates to discover the missing fungal diversity in Thailand (Hyde et al. 

2018). Despite extensive studies on aboveground fungi, the fungal species present in Thai soil 

remains poorly explored (Tedersoo et al. 2014, Amma et al. 2018, Hyde et al. 2018).  

Most research has focused on agricultural lands or forest ecosystems, identifying common 

fungal groups, such as Aspergillus, Chaetomium, Cladosporium, Curvularia, Fusarium, 

Penicillium, Trichoderma, and Talaromyces (Manoch 1987, 1998, Pornsuriya et al. 2008, 2011, 

Puangsombat et al. 2010, Eamvijarn et al. 2013, Manoch et al. 2013, Liamthong et al. 2017, 

Seephueak et al. 2019, Wingfield et al. 2021, Maneeboon et al. 2023). However, there is a shortfall 

in studying the uncommon groups inhabiting the soil. Given its tropical climate, Thailand has a 

diverse range of disturbed and undisturbed ecosystems that could harbor rare species (Amma et al. 

2018, Farias et al. 2023). Therefore, we selected three understudied soil-based ecosystems in 

Thailand, forests, caves and urban environments, to identify their uncommon Ascomycota groups.  

Thailand has significant forest cover that receives high to moderate precipitation. There are 

mainly two forest types: evergreen and deciduous, both characterized by dense vegetation that 

retain favorable amounts of water and organic matter (Pomoim et al. 2022, Limsakul et al. 2023, 

Kruasilp et al. 2024). Those soils replenish the nutritional requirements of fungi, i.e., organic 

carbon, nitrogen, phosphorus and potassium, contributing to high fungal diversity (Bridge & 

Spooner 2001, Tsai et al. 2007, Tedersoo et al. 2022, Liao et al. 2025). It is believed that higher soil 

fungal diversity is found in tropical and deciduous forests, shrubs, and grasslands (Taylor & 

Sinsabaugh 2015, Satyanarayana et al. 2019). In global tropical forest soils, Ascomycota are 

prevalent, with Archaeorhizomycetes, Dothideomycetes, Eurotiomycetes, Orbiliomycetes, and 

Sordariomycetes classes being highly abundant (Taylor & Sinsabaugh 2015, Tedersoo et al. 2014). 

While Ascomycota dominate the phyllosphere, data on soil-dwelling taxa in the tropical forest in 

Thailand are lacking (Izuno et al. 2016, Senanayake et al. 2016). Some studies have identified 
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species belonging to Aspergillus, Penicillium, and Fusarium, highlighting the need to explore 

uncommon groups (Norphanphoun et al. 2016, Amma et al. 2018). Thus, we studied uncommon 

Ascomycota from undisturbed forests in northern and southern regions of Thailand. 

Natural caves are widely spread in Thailand (Martin & Ritchie 2020). Karst cave 

ecosystems are characterized by dark, relatively cool, humid, nutrient-limited conditions, where 

fungi have adapted to extreme oligotrophic environments (Preedanon et al. 2023, Suetrong et al. 

2023). Typically, these caves contain thin layers of soil and exhibit extensive spatial heterogeneity 

(Suetrong et al. 2023). Natural caves can be disturbed by farming, tourism, and changes in water 

flow, which can negatively impact the highly adapted cave organisms (Bai et al. 2020, Ren et al. 

2021). Species of Allophoma, Arthroderma, Aspergillus, Fusarium, Penicillium, Pyrenochaetopsis, 

Trichoderma, and Tritirachium, have been isolated from cave soils globally (Castrillón et al. 1976, 

Taylor et al. 2013, Cunha et al. 2020, Zhang et al. 2021, Preedanon et al. 2023). However, studies 

on cave-dwelling fungi remain scarce globally (Ren et al. 2021). Although new animal and insect 

species have been discovered in Thai caves (Bolger & Ellis 2015, Preedanon et al. 2023, 

Deharveng et al. 2023), studies on associated fungal species are limited (Preedanon et al. 2023). 

Thus, we have investigated soil Ascomycota from undisturbed and disturbed cave ecosystems in 

Thailand.  

Soils affected by rapid urbanization, industrialization, and agriculture undergo nutritional 

fluctuations, which in turn affect their fungal inhabitants (Zhang et al. 2019a, Rusterholz & Baur 

2023). Thailand is rapidly urbanizing, but the fungi inhabiting urban areas remain poorly studied. 

Simmons (2004) reported that urban soils in Thailand may contain significant amounts of organic 

and inorganic pollutants. Fungal groups that can thrive in these conditions are beneficial for 

maintaining soil health (Zhang et al. 2019b). Previous studies have indicated that cultivated and 

urban soil ecosystems generally have low species richness (Taylor & Sinsabaugh 2015, 

Satyanarayana et al. 2019). Thus, we have selected urban areas in northern Thailand to study 

below-ground Ascomycota.  

During our study of Ascomycota species inhabiting soils, we have focused on three distinct 

soil-based localities (forests, caves and urban areas) in Thailand. To obtain a more diverse fungal 

collection, we aimed to collect samples from both disturbed and undisturbed habitats within these 

ecosystems. This study provides a comprehensive taxonomic investigation of 30 Ascomycota 

fungal species. 

 

MATERIALS AND METHODS  

 

Outline and the generic notes of soil Ascomycota  

The taxonomic outline and comprehensive notes for soil-inhabiting Ascomycota genera 

worldwide are provided. These notes cover 270 genera and include morphological descriptions, 

updated phylogenies, and ecological data. The species reported from the soil are listed under each 

note. Line drawings are provided for selected genera to illustrate their morphological characteristics. 

The scattered information is gathered from journal articles, books, and credible websites. The total 

number of species in each genus is obtained from recently updated articles, Index Fungorum (2025), 

Species Fungorum (2025), or the recent outline by Hyde et al. (2024c).  

 

Sample collections 
Soil samples were collected from three types of ecosystems in Thailand, viz. forests, caves and 

urban areas (Figure 1), totaling 17 sites. The forest sites include five undisturbed forests in Chiang 

Rai, Chiang Mai and Krabi Provinces. The cave sites include seven caves located in Chiang Rai 
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and Chiang Mai Provinces. Six of these caves, associated with temples, were disturbed by human 

activities, while one cave was undisturbed. Urban soil samples were collected from five sites in 

Chiang Rai City, which are disturbed by human and industrial activities. The detailed information 

on all the collection sites is mentioned in Table 1.  

 

Table 1 The details of the collection sites selected in the study 

 

Sampling 

site 

Disturbed or 

Undisturbed 
Location 

Latitude 

(N) 

Longitude 

(E) 
Elevation 

Forest 1 Undisturbed 
Mushroom Research Centre, Mae Taeng District, 

Chiang Mai 
19.21450 98.59530 1440 m 

Forest 2 Undisturbed Khao Phanom District, Krabi 8.38110 98.92860 181 m 

Forest 3 Undisturbed Chiang Rai 20.04780 99.76190 863 m 

Forest 4 Undisturbed Omkoi District, Chiang Mai 17.71450 98.42860 935 m 

Forest 5  Undisturbed Omkoi District, Chiang Mai 17.71450 98.26190 1388 m 

Cave 1 Disturbed Fish cave temple (Wat Tham Pla), Chiang Rai 20.32861 99.86368 440 m 

Cave 2 Disturbed 
Tham Tu Pu Cave (Buddha image cave), Chiang 

Rai 
19.92541 99.80296 424 m 

Cave 3 Disturbed Buddha Cave (What Tham Phra), Chiang Rai 19.91752 99.78893 425 m 

Cave 4 Disturbed 
Tham Muang On cave, Mae On District, Chiang 

Mai 
18.78630 99.23805 496 m 

Cave 5 Disturbed 
Chiang Dao cave, Chiang Dao District, Chiang 

Mai 
19.40041 98.92937 451 m 

Cave 6 Disturbed 
What Tham Tap Tao, Chai Prakan District, 

Chiang Mai 
19.66267 99.11757 598 m 

Cave 7  Undisturbed What Tham Pha Tong cave, Chiang Rai 20.09185 99.90389 430 m 

Site 1 Disturbed 
Construction site, Mae Fah Luang Hospital, 

Chiang Rai 
20.03127 99.88018 398 m 

Site 2 Disturbed Car park and garden in a café, Chiang Rai 19.98344 99.89216 384 m 

Site 3 Disturbed Roadsides and markets near Chiang Rai 19.96700 99.85591 393 m 

Site 4 Disturbed Public roadsides, Chiang Rai 19.90903 99.83518 398 m 

Site 5 Disturbed Public roadsides, Chiang Rai 19.82715 99.75745 407 m 

 

As forests, caves and urban sites have spatial differences, we have used two slightly different 

collection methods. 

 

1. Tropical forest ecosystems: Initially, a 50 m2 area was selected as the collecting site in the 

forest. The 20 random trees were selected, each at least 8 m apart within the site. As 

illustrated in Figure 2, below each tree, two soil subsamples were collected from a 5 cm 

diameter range and a depth of 5ï10 cm, located 1ï1.5 m apart from the trunk in opposite 

directions. The litter around the selected trees was removed prior soil collection. Each 

sample included both the organic and upper mineral layers. Samples were collected using 

soil augers or shovels. The 40 subsamples were then mixed into a composite sample and 

carried in sterilized, and labeled Ziploc polyethylene bags into the laboratory. 

 



    1535 

 
 

Figure 1 ï Three types of soil-based localities selected for soil sample collection. a, b Undisturbed 

forest habitats. c An undisturbed cave. d A disturbed cave. e, f Disturbed sites in urban areas. 
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Figure 2 ï Samples were collected 1ï1.5 m apart from the tree trunk, in opposite directions. 

 

2. Cave ecosystems: The litter, other materials or gravel on the surface was removed from the 

collection site, and soil samples were collected using a soil auger or shovel up to a 10 cm 

depth from the soil surface. From each site, four subsamples were collected and carried in 

sterilized, labeled Ziploc polyethylene bags into the laboratory. 

 

3. Urban environment: The litter layer, gravel, and other non-soil material on the surface 

were removed from the collecting site, and soil samples were collected using a soil auger or 

shovel up to a 10 cm depth from the soil surface. From each site, four subsamples were 

collected and carried in sterilized, labeled Ziploc polyethylene bags into the laboratory. 

 

The metadata, such as elevation, latitude, and longitude, were recorded from each collection 

site. Samples were stored at 4 °C once they were taken to the laboratory. The samples were set to 

reach the room temperature before further analyses. 

 

Isolations and morphological studies 

Ascomycetes were isolated using serial dilution method described in Yasanthika et al. (2020). 

After obtaining pure colonies on the PDA (Potato Dextrose Agar) media, cultures were incubated at 

25 oC to facilitate sporulation. Reproductive structures bearing mycelium parts were removed with 

a needle and placed in a drop of distilled water on a slide for morphological observation. 

Photomicrographs of fungal structures were captured using a stereomicroscope (SteREO Discovery 

v8) attached to an Axio Cam ERc5s and on a Canon EOS 600D camera (Canon, Tokyo, Japan) 

mounted on a Nikon ECLIPSE Ni-u compound microscope. Tarosoft (R) Image Frame Work 

program was used to do the measurements of photos. Photo plates were made with Adobe 

Photoshop CS6 Extended version 13.0.1 (Adobe Systems, USA). Living cultures were deposited at 

the Mae Fah Luang University Culture Collection (MFLUCC), Chiang Rai, Thailand, and dried 

culture specimens at the Mae Fah Luang University Herbarium (Herb. MFLU). Faces of Fungi 

numbers were registered as described by Jayasiri et al. (2015). 

 

DNA extraction, PCR amplification, sequencing, and phylogenetic analyses 

Scraped fungal mycelia were used for DNA extraction using a Biospin fungus genomic DNA 

kit (BioFlux®), China, following the manufacturerôs protocol. Polymerase chain reactions (PCR) 

were performed using Small nuclear ribosomal subunit rDNA (SSU), internal transcribed spacer 

region (ITS), and large nuclear ribosomal subunit rDNA (LSU) regions; that were amplified using 

primer pairs NS1/ NS4 (White et al. 1990), ITS5/ ITS4 (White et al. 1990), and LR0R/LR5 

(Vilgalys & Hester 1990), respectively. Protine coding gene regions, RNA polymerase II second 
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largest subunit (RPB2) and Glyceraldehyde-3- Phosphate Dehydrogenase (GAPDH), were 

amplified using fRPB2-5F/fRPB2-7cR (Liu et al. 1999) and GDP 1/GDP 2 (Berbee et al. 1999) 

primers, respectively. The translation elongation factor 1-alpha gene (TEF1-Ŭ), was amplified using 

two primer pairs, EF1-983f/EF1-2218R (Rehner & Buckley 2005) and EF1-728F/EF-2 (OôDonnell 

et al. 1998, Carbone & Kohn 1999). For ɓ-tubulin (TUB2) gene region, three primer pairs were 

used: Bt2a/ Bt2b, T1/ Bt2b (Glass & Donaldson 1995) and Btub2fd/ Btub4rd (Woudenberg et al. 

2009). PCR was carried out in a 25 ÕL reaction volume containing 12.5 ɛL of 2 Ĭ Power Taq PCR 

MasterMix (a premixed and ready-to-use solution, including 0.1 Units/ɛL Taq DNA Polymerase, 

500 ɛM dNTP Mixture each (dATP, dCTP, dGTP, dTTP), 20 mM Tris-HCl pH 8.3, 100 Mm KCl, 

3 mM MgCl2, stabilizer and enhancer), 1 ÕL of each primer, 1 ɛL genomic DNA extract and 8.5 

ɛL double distilled water. The PCR thermal cycles for SSU, LSU, ITS, TEF1-Ŭ (983F/EF1-2218R), 

TUB2 (Btub2fd/ Btub4rd), and RPB2 (5F/fRPB2-7cR) gene regions were followed as described in 

Chen et al. (2015). The PCR thermal cycles, for GAPDH described in Marin-Felix et al. (2017b), 

for TUB2 (Bt2a/ Bt2b) described in Zhang et al. (2021c), and for TEF1-Ŭ (EF1-728F/ EF-2), and 

TUB2 (T1/ bt2b) described in Zhang et al. (2022e) were followed. The PCR products were purified 

and sequenced at Biogenomed Co., Ltd. in South Korea. The newly produced sequence data were 

subjected to BLASTn searches against the non-redundant GenBank nucleotide database 

(https://blast.ncbi.nlm.nih.gov/Blast.cgi) to determine the reference sequences for phylogenies. 

Raw forward and reverse sequences were assembled using BioEdit v.7.2.5 (Hall 2004). Based on 

BLASTn search results and recently published data, the reference sequences were downloaded and 

aligned using the MAFFT v.7.110 online program (http://mafft.cbrc.jp/alignment/server/) (Katoh et 

al. 2019) and further were refined by BioEdit 7.2.3 (Hall 1999). Single and/or multi-gene 

phylogenetic analyses were performed to determine the taxonomic placements of newly generated 

isolates. Thereby, new species and host, geographical records were determined (Jeewon & Hyde 

2016, Senanayake et al. 2020, Jayawardena et al. 2021b) 

Maximum likelihood (ML) trees were generated using the IQ-Tree web server 

(http://iqtree.cibiv.univie.ac.at/) with bootstrap support obtained from 1,000 pseudoreplicates 

(Nguyen et al. 2015, Chernomor et al. 2016). The best evolutionary models for phylogenetic 

analyses were selected independently for each locus using MrModeltest v. 3.7 (Posada & Crandall 

1998) under the Akaike Information Criterion (AIC). Bayesian analyses were conducted with 

MrBayes v. 3.2.7a (Huelsenbeck & Ronqvist 2001) to evaluate posterior probabilities (PP) 

(Rannala & Yang 1996, Zhaxybayeva & Gogarten 2002), with four simultaneous Markov Chain 

Monte Carlo (MCMC) runs with predefined generations. The convergence of the PP for each 

dataset will be assessed by visualizing log files with Tracer version 1.7 (Rambaut et al. 2018). The 

first twenty-five percent of the trees, representing the burn-in phase of the analyses, will be 

discarded. The remaining trees were used to calculate posterior probabilities in the majority rule 

consensus tree. Phylograms were visualized with FigTree v1.4.0 (Rambaut 2012), and trees were 

edited by Microsoft PowerPoint. After the phylogenetic placement, newly generated sequence data 

were deposited in the NCBI, GenBank. 

 

Outline of Ascomycota from soil 

The outline follows the latest Outline of Fungi and fungus-like organisms in Hyde et al. (2024c) 

Phylum: Ascomycota Caval.-Sm 

Subphylum: Pezizomycotina O.E. Erikss. & Winka 

Class: Dothideomycetes O.E. Erikss. & Winka 
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Subclass:  
Dothideomycetidae P.M. Kirk, P.F. Cannon, J.C. David & Stalpers ex C.L. 

Schoch, Spatafora, Crous & Shoemaker 

Order: Cladosporiales Abdollahz. & Crous 

Family:  Cladosporiaceae Chalm. & R.G. Archibald 

  Cladosporium Link 

    

Order:            Mycosphaerellales (Nannf.) P.F. Cannon 

Family:           Dissoconiaceae Crous & de Hoog 

  Ramichloridium Stahel ex de Hoog 

    

Family:  Extremaceae Quaedvl. & Crous  

  Pseudoramichloridium Cheewangkoon & Crous 

    

Family:           Mycosphaerellaceae Lindau 

 Neoceratosperma Crous & Cheew. 

  

Family:  Piedraiaceae Viégas ex Cif., Bat. & S. Camposa 

  Piedraia Fonseca & Leão 

   

Family:           Saccotheciaceae Bonord. 

  Aureobasidium Viala & G. Boyer 

  

Family: Teratosphaeriaceae Crous & U. Braun 

  Acidiella Hujslov§ & M. KolaŚ²k 

  Devriesia Seifert & N.L. Nick 

    

Subclass: Pleosporomycetidae C.L. Schoch, Spatafora, Crous & Shoemaker 

Order:            Pleosporales Luttrell ex M.E. Barr 

Family:           Acrocalymmaceae Crous & Trakun. 

 Acrocalymma Alcorn & J.A.G. Irwin 

  

Family:           Amorosiaceae Thambug. & K.D. Hyde 

 Amorocoelophoma Jayasiri, E.B.G. Jones & K.D. Hyde 

  

Family:           Anteagloniaceae K.D. Hyde, J.K. Liu & A. Mapook 

 Anteaglonium Mugambi & Huhndorf 

  

Family:           
Astrosphaeriellaceae Phook. & K.D. Hyde (=Caryosporaceae) Huang Zhang, 

K.D. Hyde & Ariyaw.) 

  Pithomyces Berk. & Broome 

    

Family:           Coniothyriaceae W.B. Cooke 

  Coniothyrium Corda 

    

Family:  Corynesporascaceae Sivan. 
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  Corynespora Güssow 

    

Family:           Cucurbitariaceae G. Winter (= Fenestellaceae M.E. Barr) 

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

    

Family:           Dictyosporiaceae Boonmee & K.D. Hyde 

  Neodendryphiella Iturrieta-González 

  

Family:           
Didymellaceae Gruyter, Aveskamp & Verkley (=Microsphaeropsidaceae Qian 

Chen et al.) 

  Ascochyta Lib. (= Heracleicola Tibpromma, Camporesi & K.D. Hyde) 

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

  Didymella Sacc. ex D. Sacc. 

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

  Epicoccum Link 

  Juxtiphoma Valenzuela-Lopez, Cano, Crous, Guarro & Stchigel 

  Neoascochyta Q. Chen & L. Cai 

  Neodidymelliopsis Q. Chen & L. Cai 

  Nothophoma Q. Chen & L. Cai 

  Paraboeremia Q. Chen & L. Cai 

  Pseudoascochyta Valenz.-Lopez, Stchigel, Cano-Canals, Guarro & Cano 

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

  Stagonosporopsis Died. 

  Vandijckomycella Hern.-Restr., L.W. Hou, L. Cai & Crous 

  Xenodidymella Q. Chen & L. Cai 

    

Family:           Didymosphaeriaceae Munk 

  Alloconiothyrium Verkley, Göker & Stielow 

  Bimuria D. Hawksw 

 Didymocrea Kowalski 

 Neptunomyces M. Gonçalves, T. Vicente & A. Alves 

  Paraconiothyrium Verkley 

 Phaeodothis Syd. & P. Syd. 

  Pseudopithomyces Ariyaw. & K.D. Hyde 

  Spegazzinia Sacc. 

    

Family:           Latoruaceae Crous 

 Latorua Crous 

  Matsushimamyces Rahul Sharma & Rohit Sharma 

  Multiverruca H.Y. Wang, Y.F. Han & Z.Q. Liang 

  Polyschema H.P. Upadhyay 

   

Family:           Lentimurisporaceae N.G. Liu, J.K Liu & K.D. Hyde 

  Bahusandhika Subram 

    

Family:           Leptosphaeriaceae M.E. Barr 
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  Leptosphaeria Ces. & De Not. 

    

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

  Neocamarosporium Crous & M.J. Wingf.  

  

Family:           Nigrogranaceae Jaklitsch & Voglmayr 

 Nigrograna Gruyter, Verkley & Crous 

  

Family:           Phaeosphaeriaceae M.E. Barr 

 Paraleptospora Mapook & K.D. Hyde 

 Setophoma Gruyter, Aveskamp & Verkley 

    

Family:           Pleosporaceae Nitschke 

 Alternaria Nees 

  Bipolaris Shoemaker 

  Curvularia Boedijn 

  Pyrenophora Fr. 

    

Family:     Pseudopyrenochaetaceae Valenz.-López, Crous, Stchigel, Guarro & J.F. Cano 

  Pseudopyrenochaeta Valenzuela-López, Crous, Stchigel, Guarro & Cano 

    

Family:           Pyrenochaetopsidaceae Valenz.-López, Crous, Cano, Guarro & Stchigel 

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

  Pyrenochaetopsis Gruyter, Aveskamp & Verkley 

  

Family:           Roussoellaceae Jian K. Liu, Phook., D.Q. Dai & K.D. Hyde 

 Neoroussoella Jian K. Liu, Phook. & K.D. Hyde 

  Pararoussoella Wanas., E.B.G. Jones & K.D. Hyde 

 Roussoella Sacc. 

  

Family:           Sporormiaceae Munk 

  Preussia Fuckel 

  Westerdykella Stolk 

    

Family:           Tetraplosphaeriaceae Kaz. Tanaka & K. Hiray 

  Tetraploa Berk. & Broome 

    

Family:           Torulaceae Corda 

  Torula Pers. 

    

Pleosporales genera incertae sedis 

  Setophaeosphaeria Crous & Y. Zhang ter  
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Dothideomycetes orders incertae sedis 

Order:      Botryosphaeriales C.L. Schoch, Crous & Shoemaker 

Family:   
Botryosphaeriaceae Theiss. & H. Syd. (= Endomelanconiopsidaceae Tao 

Yang & Crous) 

  Lasiodiplodia Ellis & Everh. 

    

Order:            Eremomycetales Crous, Spatafora, Haridas & I.V. Grig. 

Family:           Eremomycetaceae Malloch & Cain 

  Arthrographis G. Cochet ex Sigler & J.W. Carmich 

  Rhexothecium Samson & Mouch 

    

Order:            Muyocopronales Mapook, Boonmee & K.D. Hyde 

Family:           Muyocopronaceae K.D. Hyde 

 Arxiella Papendorf 

  Leptodiscella Papendorf 

    

Order:            Phaeotrichales Ariyaw., Jian K. Liu & K.D. Hyde 

Family:           Phaeotrichaceae Cain 

  Phaeotrichum Cain & M.E. Barr 

    

Order:            Trypetheliales Lücking Aptroot & Sipman. 

Family:           Trypetheliaceae Zenker (= Arthopyreniaceae Walt. Watson) 

  Aptrootia Lücking & Sipman 

    

Order:            Venturiales Y. Zhang ter, C.L. Schoch & K.D. Hyde 

Family:           Sympoventuriaceae Y. Zhang ter, C.L. Schoch & K.D. Hyde 

 Guizhoumyces T.P. Wei & Y.L. Jiang 

 Matsushimaea Subram. 

  Scolecobasidium E.V. Abbott 

  Verruconis Samerp., H.J. Choi, van den Ende, Horré & de Hoog 

    

Dothideomycetes families incertae sedis 

Family:           Pseudorobillardaceae Crous 

  Pseudorobillarda M. Morelet 

  

Dothideomycetes genera incertae sedis 

 Bahusakala Subram. 

 Monodictys S. Hughes 

    

Class:             Eurotiomycetes Tehler ex O.E. Eriksson & K. Winka 

Subclass: Chaetothyriomycetidae Doweld 

Order:            Chaetothyriales M.E. Barr 

Family:           Herpotrichiellaceae Munk 
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 Cladophialophora Borelli 

  Exophiala J.W. Carmich. 

 Phialophora Medlar 

  Rhinocladiella Nannf.  

 Veronaea Cif. & Montemart. 

   

Subclass: Eurotiomycetidae Geiser & Lutzoni 

Order:            Eurotiales G.W. Martin ex Benny & Kimbr. 

Family:           Aspergillaceae Link (= Monascaceae J. Schröt.) 

  Aspergillus P. Micheli ex Haller 

 Hamigera Stolk & Samson 

  Penicillium Link 

    

Family:           Thermoascaceae Apinis 

  Paecilomyces Bainier 

  Thermoascus Miehe 

    

Family:           Trichocomaceae E. Fisch. 

  Sagenomella W. Gams 

  Talaromyces C.R. Benj. 

    

Order:            Onygenales Cif. ex Benny & Kimbr. 

Family:           Ajellomycetaceae Unter., J.A. Scott & Sigler 

  
Blastomyces Gilchrist & W.R. Stokes (=Ajellomyces McDonough & A.L 

Lewis; Emmonsia Cif. & Montemart.) 

  Emergomyces Dukik, Sigler & de Hoog 

  Emmonsiellopsis Y. Marín, Stchigel 

    

Family:           Arthrodermataceae Currah 

  Arthroderma Curr. & Berk. 

  Ctenomyces Eidam 

 Microsporum Gruby 

  Nannizzia Stockdale 

  Trichophyton Malmsten 

    

Family:           Gymnoascaceae Baran. 

 Arachniotus J. Schröt 

 Gymnascella Peck 

  Gymnoascoideus G.F. Orr, K. Roy & G.R. Ghosh 

  Gymnoascus Baran. 

  Kraurogymnocarpa Udagawa & Uchiyama 

  Narasimhella Thirumalachar & Mathur. 

  Pseudoarachniotus Kuehn 

  Sporendonema Desm 

    

Family:           Malbrancheaceae Kandemir & de Hoog 
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 Malbranchea Sacc. 

  

Family:           Neogymnomycetaceae Kandemir & de Hoog 

 Auxarthronopsis Sharma 

  Canomyces Rahul Sharma & Shouche 

 Currahmyces Rahul Sharma & Shouche 

 Renispora Sigler & J.W. Carmich. 

  

Family:           Onygenaceae Berk. 

 Amauroascus J. Schröt. 

  Aphanoascus Zukal 

 Brunneospora Guarro & Punsola 

  Coccidioides G.W. Stiles 

 Keratinophyton Randhawa & Sandhu 

  Pectinotrichum Varsavsky & G.F. Orr 

  Pseudoamauroascus Cano, M. Solé & Guarro 

   

Family:           Spiromastigoidaceae Guarro, Cano & Stchigel. 

  Pseudospiromastix Guarro, Stchigel & Cano 

  Spiromastigoides Doweld 

  

Class:       Lecanoromycetes O.E. Erikss. & Winka 

Subclass Ostropomycetidae V. Reeb, Lutzoni & Cl. Roux 

Order:   Graphidales Bessey 

Family:  Diploschistaceae Zahlbr. 

  Diploschistes Norman 

    

Class:             Leotiomycetes O.E. Erikss. & Winka 

Order:                    Helotiales Nannf. ex Korf & LizoŔ (= Cyttariales Luttr. ex Gamundí) 

Family:   Amorphothecaceae Parbery 

  Amorphotheca Parbery 

    

Family:   Discinellaceae Ekanayaka & K.D. Hyde 

  Acidea Hujslov§ & M. KolaŚ²k 

    

Family:   Hyphodiscaceae Ekanayaka & K.D. Hyde 

 Soosiella Hujslova & M. Kolarēk 

  

Family:           Myxotrichaceae Currah 

 Byssoascus Arx 

  Myxotrichum Kunze 

  Oidiodendron Robak 

    

Family:           Sclerotiniaceae Whetzel ex Whetzel 
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  Botrytis P. Micheli ex Pers. 

  Sclerotinia Fuckel 

    

Helotiales genera incertae sedis 

 Cadophora Lagerb. & Melin 

 Scytalidium Pesante 

  

Class:             Lichinomycetes V. Reeb, Lutzoni & Cl. Roux  

Order:            Geoglossales Zheng Wang, C.L. Schoch & Spatafora 

Family:           Geoglossaceae Corda 

  Hemileucoglossum Arauzo 

    

Class:             Orbiliomycetes O.E. Erikss. & Baral 

Order:                    Orbiliales Baral, O.E. Erikss., G. Marson & E. Weber 

Family:   Orbiliaceae Nannf. 

  Arthrobotrys Corda 

    

Class:             Pezizomcetes O.E. Erikss. & Winka 

Order:                    Pezizales J. Schröt. 

Family:   Ascodesmidaceae J. Schröt. 

  Cephaliophora Thaxt. 

    

Family:   Pezizaceae Dumort. (= Carbomycetaceae Trappe) 

  Peziza Dill. ex Fr. 

    

Family:   Pyronemataceae Corda (= Otideaceae Eckblad) 

  Lotinia Pérez-Butrón 

    

Class:             Sordariomycetes O.E. Erikss. & Winka 

Subclass: Diaporthomycetidae Senan., Maharachch. & K.D. Hyde 

Order:            Calosphaeriales M.E. Barr 

Family:   Calosphaeriaceae Munk 

  Jattaea Berl.  

    

Family:           Pleurostomataceae Réblová, L. Mostert, W. Gams & Crous 

  Pleurostoma Tul. & C. Tul 

  

Order:            Diaporthales Nannf. 

Family:           Diaporthosporellaceae C.M. Tian & Q. Yang 

  Diaporthosporella C.M. Tian & Q. Yang 

    

Order:            Magnaporthales Thongk., Vijaykr. & K.D. Hyde 

Family:           Magnaporthaceae P.F. Cannon 

  Falciphoriella M. Hern.-Restr. & Crous 
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Order:            Myrmecridiales Crous 

Family:           Myrmecridiaceae Crous 

  Myrmecridium Arzanlou, W. Gams & Crous 

    

Order:            Ophiostomatales Benny & Kimbr. 

Family:           Ophiostomataceae Nannf. 

  Leptographium Lagerb. & Melin (= Grosmannia Gold.) 

  Sporothrix Hektoen & C.F. Perkins 

  

Diaporthomycetidae families incertae sedis 

Family:           
Trichosphaeriaceae G. Winter (= Plectosphaerellaceae W. Gams, Summerb. 

& Zare) 

 Brunneochlamydosporium Giraldo López & Crous 

 Chordomyces Bilanenko, Georgieva & Grum-Grzhim 

 Furcasterigmium Giraldo López & Crous 

 Fuscohypha Giraldo López & Crous 

  Gibellulopsis Bat. & H. Maia 

  Lectera P.F. Cannon 

  Paramusicillium Giraldo López & Crous 

  Phialoparvum Giraldo López & Crous 

  Plectosphaerella Kleb. 

  Sayamraella Giraldo López & Crous 

  Sodiomyces A.A. Grum-Grzhim 

  Stachylidium Link, Mag. Gesell. naturf. Freunde 

  Summerbellia Giraldo López & Crous 

  Verticillium Nees 

  

  Trichosphaeriaceae genera incertae sedis 

 Acrostalagmus Corda 

  

Subclass: Hypocreomycetidae O.E. Erikss. & Winka 

Order:   Coronophorales Nannf.  

Family:  Ceratostomataceae G. Winter 

  Dactylidispora Y. Marín, Stchigel 

  Echinusitheca Y. Marín 

  Vittatispora Chaudhary P.  

    

Order:            Glomerellales Chadef. ex Réblová, W. Gams & Seifert 

Family:           Glomerellaceae Locq. ex Seifert & W. Gams 

 Colletotrichum Corda 

    

Order:            Hypocreales Lindau 

Family:           Acremoniopsidaceae M. Li, M. Raza & L. Cai 

 Acremoniopsis A. Giraldo, Gené & Guarro 

  

Family:           Bionectriaceae Samuels & Rossman 
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  Acremonium Link 

  Amphichorda Fr. 

  Clonostachys Corda  

 Emericellopsis J.F.H. Beyma 

    

Family:           Clavicipitaceae (Lindau) Earle ex Rogerson 

 Keithomyces Samson, Luangsa-ard & Houbraken 

 Marquandomyces Samson, Houbraken & Luangsa-ard 

  Metapochonia Kepler, S.A. Rehner & Humber 

  

Metarhizium Sorokǭn (= Chamaeleomyces Sigler; = Metacordyceps G.H. 

Sung, J.M. Sung, Hywel Jones & Spatafora; = Nomuraea Maubl.; = Stereocrea 

Syd. & P. Syd.) 

  Pochonia Bat. & O.M. Fonseca 

  Romanoa Thirum. 

    

Family:           
Cordycipitaceae Kreisel ex G.H. Sung, J.M. Sung, Hywel-Jones & 

Spatafora 

  Beauveria Vuill.  

  Cordyceps (Fr.) Link (= Isaria Pers.; = Microhilum H.Y. Yip & A.C Rath) 

  Gamszarea Z.F. Zhang & L. Cai  

 Lecanicillium W. Gams & Zare 

  Simplicillium W. Gams & Zare  

   

Family:           Hypocreaceae De Not. 

 Kiflimonium Summerb., J.A. Scott, Guarro & Crous 

 Trichoderma Pers. 

    

Family:           Myrotheciomycetaceae Crous 

  Trichothecium Link 

    

Family:           Nectriaceae Tul. & C. Tul. 

 Calonectria De Not. 

 Cylindrocladiella Boesew. 

  Fusarium Link 

  Mariannaea G. Arnaud ex Samson 

 Nectria (Fr.) Fr. 

  Neocosmospora E.F. Sm. 

  Paracremonium L. Lombard & Crous 

   

Family:           Ophiocordycipitaceae G.H. Sung, J.M. Sung, Hywel-Jones & Spatafora 

  Purpureocillium Luangsa-ard, Hywel-Jones, Houbraken & Samson 

  Ophiocordyceps Petch 

  Tolypocladium W. Gams 

   

Family:   Polycephalomycetaceae G.H. Sung, J.M. Sung, Hywel-Jones & Spatafora 

  Polycephalomyces Kobayasi 
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Family:           Stachybotryaceae L. Lombard & Crous 

 Brevistachys L. Lombard & Crous 

 Didymostilbe Henn. 

  Memnoniella Höhn. 

  Myrothecium Tode 

  Stachybotrys Corda 

   

Order:            Microascales Luttr. ex Benny & Kimbr. 

Family:           Ceratocystidaceae Locq. ex Réblová, W. Gams & Seifert 

  Ceratocystis Ellis & Halst. 

    

Family:           Graphiaceae De Beer 

  Graphium Corda 

    

Family:           Microascaceae Luttr. ex Malloch 

  Acaulium Sopp 

  Cephalotrichum Link 

  Gamsia M. Morelet 

  Lomentospora Hennebert & B.G. Desai 

  Microascus Zukal 

 Petriella Curzi 

  Pseudallescheria Negroni & I. Fisch. 

  Scopulariopsis Bainier 

  Scedosporium Sacc. ex Castell. & Chalm. 

 Wardomyces F.T. Brooks & Hansf. 

  Wardomycopsis Udagawa & Furuya 

  Yunnania H.Z. Kong 

    

  Triadelphiaceae Y.Z. Lu, J.K. Liu, Z.L. Luo & K.D. Hyde 

  Triadelphia Shearer & J.L. Crane 

    

Subclass: 
Sordariomycetidae O.E. Erikss & Winka (= Meliolomycetidae P.M. Kirk & 

K.D. Hyde) 

Order:            Cephalothecales Maharachch. & K.D. Hyde 

Family:           Cephalothecaceae Höhn. 

  Victoriomyces D. Davolos, B. Pietrangeli, A.M. Persiani & O. Maggi 

    

Order:            Chaetosphaeriales Huhndorf, A.N. Mill. & F.A. Fernández 

Family:           Chaetosphaeriaceae Réblová, M.E. Barr & Samuels 

 Caligospora Réblová 

  Chaetosphaeria Tul. & C. Tul. 

  Chloridium Link (Chloridium=Gonytrichum) 

  Dinemasporium Lév. 

  Kionochaeta P.M. Kirk & B. Sutton 

  Menispora Pers. 
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  Thozetella Kuntze 

  Verhulstia Hern.-Restr. 

    

Order:            
Coniochaetales Huhndorf, A.N. Mill. & F.A. Fernández 

(= Cordanales M. Hern.-Rest. & Crous) 

Family:           Coniochaetaceae Malloch & Cain 

  Coniochaeta (Sacc.) Cooke 

    

Family:           Cordanaceae Nann. 

  Cordana Preuss 

    

Order:            Sordariales Chad. ex D. Hawksw. & O.E. Erikss. 

Family:           Chaetomiaceae G. Winter 

  Achaetomium J.N. Rai, Tewari & Mukerji  

  Arxotrichum A. Nov§kov§ & M. KolaŚik 

  Chaetomium Kunze 

  Humicola Traaen 

 Staphylotrichum J.A. Mey. & Nicot 

 Stellatospora T. Ito & A. Nakagiri 

  Thielavia Zopf 

  Trichocladium Harz 

  

Family:     Diplogelasinosporaceae Y. Marin & Stchigel 

  Diplogelasinospora Cain 

   

 Family:     Naviculisporaceae Y. Marin & Stchigel 

  Naviculispora Stchigel, Y. Marín, Cano & Guarro 

  

Family:           Podosporaceae X. Wei Wang & Houbraken 

  Cladorrhinum Sacc. & Marchal 

  Podospora Ces. 

 Triangularia Boedijn (= Apiosordaria Arx & W. Gams) 

    

Family:     Schizotheciaceae Y. Marin & Stchigel 

  Jugulospora N. Lundq.,  

  Lundqvistomyces Y. Marin & Stchigel 

   

Family:           Sordariaceae G. Winter 

 Boothiella Lodhi & Mirza 

  Neurospora Shear & B.O. Dodge (= Gelasinospora Dowding) 

  Pseudoneurospora Dania García, Stchigel & Guarro 

  Sordaria Ces. & De Not. 

    

Sordariales genera incertae sedis 

  Eosphaeria Höhn. 
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Subclass: Xylariomycetidae O.E. Erikss & Winka 

Order:            Amphisphaeriales D. Hawksw. & O.E. Erikss. 

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

  Arthrinium Kunze 

  Nigrospora Zimm. 

   

Family:           Beltraniaceae Nann. 

  Beltraniella Subram. 

    

Family:           Sporocadaceae Corda 

  Bartalinia Tassi 

 Broomella Sacc. 

  Neopestalotiopsis Maharachch., K.D. Hyde & Crous 

  Robillarda Sacc. 

  

Order:            Xylariales Nannf. 

Family:           Coniocessiaceae Asgari & Zare 

  Coniocessia Dania García, Stchigel, D. Hawksw. & Guarro 

  

Family:           Hansfordiaceae Crous 

 Hansfordia S. Hughes 

    

Family:           Microdochiaceae Hern.-Restr., Crous & J.Z. Groenew. 

  Idriella P.E. Nelson & S. Wilh. (=Monographella Petr.) 

  Microdochium Syd. 

    

Family:           Xylariaceae Tul. & C. Tul.  

  Ascotricha Berk. 

  Coniolariella Asgari & Zare 

  Xylaria Hill ex Schrank 

   

Sordariomycetes orders incertae sedis 

  

Order:            Amplistromatales M.J. D'souza, Maharachch. & K.D. Hyde 

Family:           Amplistromataceae Huhndorf, A.N. Mill., Greif & Samuels 

  Acidothrix Hujslov§ & M. KolaŚ²k 

  

Subphylum Saccharomycotina O.E. Erikss. & Winka 

Class:             Dipodascomycetes M. Groenew., Hittinger, Opulente & A. Rokas 

Order:            Dipodascales M. Groenew., Hittinger, Opulente & A. Rokas 

Family Trichomonascaceae Kurtzman & Robnett 

 Trichomonascus H.S. Jackson emend. Kurtzman & Robnett 

 Zygoascus M.T. Sm. 
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Class:             Pichiomycetes M. Groenew., Hittinger, Opulente & A. Rokas 

Order:            Pichiales M. Groenew., Hittinger, Opulente & A. Rokas 

Family:   Pichiaceae Zender 

 Ogataea Y. Yamada, K. Maeda & Mikata 

 Pichia E.C. Hansen 

  

Class:             Saccharomycetes O.E. Erikss. & Winka 

Order:            Ascoideales J.H. Schaffner 

Family: Saccharomycopsidaceae Arx & Van der Walt 

 Saccharomycopsis Schiønning 

  

Order:            Saccharomycodales M. Groenew., Hittinger, Opulente & A. Rokas 

Family:           Saccharomycodaceae Kudryavtsev 

  Hanseniaspora Zikes  

    

Ascomycota genera incertae sedis 

  Effetia Bartoli, Maggi & Persiani 

  Heterocephalum Thaxt.  

  Gilmaniella G.L. Barron  

  Phaeotrichoconis Subram. 

  Solosympodiella Matsush. 
 

 

Genera notes and the taxonomy of soil Ascomycota 

 

Ascomycota Caval.-Sm. 

 

Pezizomycotina O.E. Erikss. & Winka 

 

Dothideomycetes O.E. Erikss & Winka 

 

Dothideomycetidae P.M. Kirk, P.F. Cannon, J.C. David & Stalpers ex C.L. Schoch, Spatafora, 

Crous & Shoemaker 

 

Cladosporiales Abdollahz. & Crous 

 

Cladosporiaceae Chalm. & R.G. Archibald 

 

Cladosporium Link, Mag. Gesell. naturf. Freunde, Berlin 7: 37 (1816) [1815] Fig. 3 

For synonyms for each genus, see Species Fungorum (2025) 

Index Fungorum number: IF 7681; Facesoffungi number: FoF 06967  

 Link (1816) introduced Cladosporium, with C. cladosporioides as the type species. The 

genus comprises three major complexes: C. cladosporioides, C. herbarum, and C. sphaerospermum 

(Dugan et al. 2008, Bensch et al. 2012). Currently, around 200 species are listed in the Species 

Fungorum (2025). The asexual morph is hyphomycetous, having coronate conidiogenous loci and 

catenate conidia with hila, consisting of a convex central dome surrounded by a raised periclinal 

rim (Bensch et al. 2012). Arrangements of conidial chains facilitate the mass spreading of conidia 

over long distances. Species can be found as plant endophytes, human and plant pathogens, and 

also as hyper-parasites on other fungi (Schubert & Braun 2005, Bensch et al. 2012). They have a 

worldwide distribution, including air, animals, food, sludge, soil, and water (Domsch et al. 1993, 



    1551 

Bensch et al. 2012, Ma et al. 2017). Species exhibit halotolerance, osmotolerance, thermotolerance, 

and psychrophilic properties (Ma et al. 2017, Jayawardena et al. 2018, Kularathnage et al. 2025). 

 

Table 2 Cladosporium species isolated from soil 

 
Species Country  Habitat or soil type References 

Cladosporium 

cladosporioides 

Denmark Pea field soil Bensch et al. (2012) 

C. cladosporioides Brazil ND 

C. longissimum Papua New Guinea Soil along coral reef coast 

C. oxysporum China Terracotta sculpture site 

C. pseudocladosporioides Chile ND 

C. sphaerospermum Antarctic Ornithogenic soil near a 

lake 

C. tenuissimum Indonesia Bat cave 

C. cladosporioides China Plateau soils Ma et al. (2017) 

C. herbarum 

C. neopsychrotolerans 

C. paralimoniforme 

C. prolongatum 

C. sinuatum 

C. tianshanense 

C. verruculosum   

C. fuscoviride  Spain Garden soil Iturrieta-González et al. 

(2021) C. pseudotenellum 

Cladosporium sp. Papua New Guinea Coral reef coast soil Zalar et al. (2007) 

C. sphaerospermum Canada ND 

C. speluncae Brazil Cave soil Dutra et al. (2023) 

(ND= The information is not available) 

 

 
 

Figure 3 ï Cladosporium cladosporioides a. Conidiophores and conidia. Redrawn from Domsch et 

al. (1993). 



    1552 

Mycosphaerellales (Nannf.) P.F. Cannon 

 

Dissoconiaceae Crous & de Hoog 

 

Ramichloridium Stahel ex de Hoog, Stud. Mycol. 15: 59 (1977) Fig. 4 

Index Fungorum number: IF 9690; Facesoffungi number: FoF 06941  

 de Hoog (1977) introduced Ramichloridium and typified by R. apiculatum. Species 

Fungorum (2025) lists 23 species under this genus, while seven species have molecular data 

(Hongsanan et al. 2020a). Arzanlou et al. (2007) provided a morphological and phylogenetic 

revision (based on LSU and ITS gene regions) for Ramichloridium with a key to ramichloridium-

like genera. This is an anamorphic genus with a hyphomycetous asexual morph. It is characterized 

by having dark brown, straight, unbranched, or rarely branched, thick-walled conidiophores with 

continuous or several additional thin septa. Conidiogenous cells are polyblastic, terminal, 

integrated, smooth, thick-walled, golden-brown, apical part sub-hyaline with sympodial 

proliferation, straight or flexuous, geniculate or nodose, conspicuous; scars are crowded or 

scattered, unthickened, unpigmented to faintly pigmented, or slightly prominent denticles. Conidia 

are solitary, aseptate to 1-septate, sub-hyaline to pale brown, smooth to coarsely verrucose, thin-

walled, obovate, obconical or globose to ellipsoidal fusiform with a somewhat prominent, slightly 

pigmented hilum and conidial secession is schizolytic (de Hoog 1977). Species are found in various 

habitats, including air, plants and soil, as endophytes, saprobes and plant and human pathogens 

recorded in Saudi Arabia, China, Denmark, UK, India, Malaysia and Seychelles (Arzanlou et al. 

2007, Hongsanan et al. 2020a, Salvatore et al. 2022). Ramichloridium apiculatum produces a 

rapicone that leads to post-harvest losses in apples and pears (Salvatore et al. 2022). 

 

Table 3 Ramichloridium species isolated from soil 

 
Species Country  Habitat or soil type References 

Ramichloridium 

apiculatum 

Georgia Forest soil Arzanlou et al. (2007) 

R. apiculatum Pakistan ND 

 

 
 

Figure 4 ï Ramichloridium apiculatum (CBS 156.59) aïc Conidiophores with sympodial 

proliferating conidiogenous cells and conidia. Scale bar: aïc = 10 ɛm. Redrawn from Arzanlou et 

al. (2007). 
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Extremaceae Quaedvl. & Crous  

 

Pseudoramichloridium Cheewangkoon & Crous, Persoonia 23: 75 (2009). Fig. 5 

Index Fungorum number: IF 513854; Facesoffungi number: FoF 06851  

Pseudoramichloridium was established by Cheewangkoon et al. (2009) with P. henryi as 

the designated type. Currently, three species are listed under Pseudoramichloridium (Species 

Fungorum 2025); two species with molecular data. Cheewangkoon et al. (2009) provided the 

phylogenetic analyses based on LSU to infer its placement in Teratosphaeriaceae. The genus was 

subsequently transferred to Extremaceae based on the phylogenetic revision of Quaedvlieg et al. 

(2014). The asexual morph is hyphomycetous and characterized by unbranched, slightly thick-

walled, darker conidiophores with sympodially proliferating, polyblastic, integrated, terminal, 

conidiogenous cells. Conidia are subhyaline to pale brown, aseptate, obovoid to fusiform, thin-

walled and smooth to slightly verruculose. The sexual morph of the genus is not determined yet. 

These species have been recorded from plants and soil from Australia, Brazil and China (Arzanlou 

et al. 2007, Cheewangkoon et al. 2009, Jiang et al. 2017b). 

 

Table 4 Pseudoramichloridium species isolated from soil 

 
Species Country  Habitat or soil type References 

Pseudoramichloridium 

brasilianum 

Brazil Forest soil Arzanlou et al. (2007), 

Cheewangkoon et al. 

(2009) 

P. xinjiangense China Park soil Jiang et al. (2017b) 

 

 
 

Figure 5 ï Pseudoramichloridium henryi (CBS 124775). a Conidiophores. b Conidiogenous cells 

and conidia. Scale bar: a, b = 10 ɛm. Redrawn from Cheewangkoon et al. (2009). 
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Figure 6 ï The best-scoring maximum likelihood tree is generated from the combined LSU and 

ITS sequence data for selected species in Mycosphaerellaceae. Bootstrap support values of 

maximum likelihood greater than 60% and Bayesian posterior probabilities (BYPP) greater than 

0.90 are indicated above the nodes. Newly added strains are in blue and ex-type strains are in bold. 

The tree is rooted to Schizothyrium pomi (CBS 228.57 and CBS 468.50). The topology and clade 

stability of the combined gene tree are compared with the single gene analyses. The approximate 

length of the combined alignment is 1344 bp, and single gene alignments are ITS: 503 bp, and 

LSU: 841 bp. A final ML optimization likelihood value of -7424.047814. The matrix had 383 

distinct alignment patterns with 8.5% undetermined characters and gaps. Estimated base 

frequencies were as follows; A = 0.236, C = 0.249, G = 0.295, T = 0.220; substitution rates AC = 

1.00000, AG = 1.74503, AT = 1.00000, CG = 1.00000, CT = 5.60171, GT = 1.00000; gamma 

distribution shape parameter Ŭ = 0.407. 

 

Mycosphaerellaceae Lindau 

 

Neoceratosperma Crous & Cheew., Persoonia 32: 257. 2014. 

Index Fungorum number: IF 808935; Facesoffungi number: FoF 08516 

 Crous et al. (2014a) introduced Neoceratosperma with the type species, N. eucalypti. The 

genus comprises seven species (Species Fungorum 2025), and all of them have molecular data. The 

asexual morph consists of conidiophores that are reduced to brown, verruculose, sub-cylindrical 

conidiogenous cells, and conidia that are solitary, rarely in unbranched chains, subcylindrical, 

medium brown to dark brown, verruculose, warty, distoseptate with an obtuse apex and a truncate 

base (Crous et al. 2014a). The species have been reported from Australia, Brazil, China, Laos and 

Thailand associated with living and dead leaves (Videira et al. 2017). The genus has not been 

reported from soil previously. 

 

Neoceratosperma soli Yasanthika & K.D. Hyde, sp. nov.    Fig. 7. 

Index Fungorum number: IF903421; Faces of Fungi number: FoF 16701  
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Etymology ï The specific epithet "soli", from Latin, refers to the isolated soil, the substrate 

of which the holotype was collected.  

Holotype ï MFLU 25-0126 

Sexual morph: Undetermined. Asexual morph: Conidiophores 6ï8 × 4ï6 ɛm (xə = 7 × 4.5 

ɛm, n = 15), solitary, erect, semi- to macronematous, straight, hyaline to pale brown, septate, 

branched, smooth. Conidiogenous cells terminal in conidiophores, intercalary in prostrate hyphae, 

smooth, sometimes verruculose, monoblastic, rarely polyblastic, sympodially proliferating through 

rim-like previous conidiogenous loci, thick-walled, pale brown. Conidia 5ï16 × 3ï8 ɛm (xə = 10 × 6 

ɛm, n = 25), solitary or occasionally in chains, subcylindrical to dumbbell-shaped, hyaline to 

subhyaline, smooth to verruculose, rounded to thin at apex, rounded or enlarged at base, 0ï3-

distoseptate, constricted at septa with an inconspicuous hilum at base. 

Culture characteristics ï Colonies on PDA at 25  become 2ï2.5 cm diam., after seven 

days, olive-brown to dark brown surface, reverse dark brown, flat, irregular filiform margin. 

Mycelium 2ï3 ɛm (xə = 2.5 ɛm, n = 25), immersed to superficial, hyaline to subhyaline or pale 

brown, branched hyphae, smooth to course-surfaced, thick-walled, septate, sporulated after 4 

weeks.  

Material examined ï Thailand, Chiang Rai, Buddha Cave (What Tham Phra), on soil, 

99.788928N, 19.9175247E, 425m, 21 June 2021, W.A. Erandi Yasanthika, (MFLU 25-0126, 

holotype), ex-type living culture 48-cv8-64 = MFLUCC 24-0467. ibid. (MFLU 25-0127, isotype), 

living culture 48b-cv8-64b = MFLUCC 24-0468. 

GenBank numbers ï MFLUCC 24-0467: LSU: PQ578016, ITS: PQ578006; MFLUCC 24-

0468 LSU: PQ590756, ITS: PQ590758 

Notes ï Based on morpho-molecular results, Neoceratosperma soli (MFLUCC 24-0467 and 

MFLUCC 24-0468) are introduced as a new species. The multi-gene phylogeny (Figure 6) shows 

that our species produced an independent clade sister to Neoceratosperma alsophilae with 82% ML 

and 0.96 BYPP statistical support. We compared the nucleotides across the ITS (+5.8S) region of 

N. soli with N. alsophilae, resulting in 8/469 (1.7 %) (including gaps) differences. However, only 

sexual morph has been reported in N. alsophilae, thus, comparing the morphology of our species 

was not possible (Guatimosim et al. 2016). The other two adjacent species have asexual morphs; of 

these, N. yunnanensis has cylindrical to long obclavate, filiform, 0ï6 eu- or distoseptate conidia 

with a short-obconical, truncate base and rounded apex (Guatimosim et al. 2016), and N. 

legnephoricola has cylindrical, straight or curved, 0ï10-distoseptate conidia with obconically 

truncate base and conically truncate apex (Videira et al. 2017). In contrast, our species has sub-

cylindrical to dumbbell-shaped, hyaline to subhyaline, 0ï3-distoseptate conidia with a rounded to 

thin apex and a rounded, enlarged base. Considering the multi-gene phylogeny and the distinct 

morphology, we confirm N. soli as a new species isolated from disturbed cave soil. This is the first 

report of a Neoceratosperma species from soil, as this genus was previously found associated with 

plants (Crous et al. 2014a, Guatimosim et al. 2016, Videira et al. 2017). 

 

Piedraiaceae Viégas ex Cif., Bat. & S. Camposa 

 

Piedraia Fonseca & Leão, Memórias do Instituto Oswaldo Cruz 21 (suppl. 4): 125 (1928). Fig. 8 

Index Fungorum number: IF 4098; Facesoffungi number: FoF 06139  

 Fonseca & Areakio (1928) introduced Piedraia, with P. hortae as the type species. 

Currently, two species are present in the genus (Species Fungorum 2025), and both of them have 

molecular data. Initially, the genus was placed in Piedraiaceae (Ciferri et al. 1956), but based on 

phylogeny Crous et al. (2009) placed it under Teratosphaeriaceae. However, Hongsanan et al. 

(2020a) and other subsequent studies suggested Piedraia in Piedraiaceae. The sexual morph of P. 

hortae is described as having ascostroma singly or in groups with loculi containing asci that contain 

1ï8 protunicate oval asci, whose wall disappears with spore maturity. Asci bear fusiform, 

sometimes straight, but usually curved or S-shaped, aseptate, and hyaline to slightly dark 

pigmented ascospores with a filiform appendage at both ends (Takashio & Vanbreuseghem 1971). 
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Piedraia includes human pathogens that can infect the scalp and hair. The genus is distributed in 

Brazil, Indoniesia, Surinam and Venezuela and have been isolated from crops, dead Homo sapiens, 

mammalian hair, soil and stagnant water (Muggia et al. 2008, Hongsanan et al. 2020a, Pem et al. 

2024).  

 

 
 

Figure 7 ï Neoceratosperma soli (MFLU 25-0126, Holotype). a, b Culture characters on PDA (b = 

reverse). c Sporulated colony with conidial attachments on the mycelium. d Immature hyphae. e 

Mature hyphae. fïi Conidiophores with conidiogenous cells. jïm Conidia. Scale bars: dïm = 20 

ɛm. 

 

Table 5 Piedraia species isolated from soil 

 
Species Country  Habitat or soil type References 

Piedraia hortae Nigeria A market Nwokeoma et al. (2017) 
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Figure 8 ï Piedraia hortae. a Vertical section of an ascoma. b Stroma on human hair. c Peripilar 

nodules grown on hypha. d Hypha on the culture. e Ascospores. Scale bars: aïe = 20 ɛm. Redrawn 

from Hongsanan et al. (2020a). 

 

Saccotheciaceae Bonord. 

 

Aureobasidium Viala & G. Boyer, Rev. gén. Bot. 3: 371(1891).  

Index Fungorum number: IF 7297; Facesoffungi number: FoF 00098 

Aureobasidium was introduced by Viala & Boyer (1891) with Aureobasidium vitis as the 

type species. Currently, there are 36 species listed in Species Fungorum (2025), while 28 have 

molecular data (Tan & Steinrucken 2024). Thambugala et al. (2014) placed Aureobasidium, 

Saccothecium and five other genera in Aureobasidiaceae, which was introduced by Ciferri (1958). 

Based on phylogeny, later studies have placed Aureobasidium in Dothioraceae (Jones et al. 2019, 

Lee et al. 2021), however, some studies have shown that Aureobasidiaceae was introduced earlier 

by Bonorden (1864) as Saccotheciaceae to accommodate Saccothecium. As a result, 

Aureobasidium is currently placed in Saccotheciaceae (Hongsanan et al. 2020a, Calabon et al. 

2023). The asexual morph is characterized by acervular to sporodochial, amphigenous, substomatal 

conidiomata with hyaline, cylindrical, clavate or globose, holoblastic, and polyblastic 

conidiogenesis cells. Conidia are hyaline to dark brown, ellipsoidal to spherical, reniform to sickle-

shaped, aseptate with cylindrical and obtuse ends (Thambugala et al. 2014). Aureobasidium species 

have been identified as endophytes, saprobes and pathogens associated with plants and human 



    1558 

pathogens recorded from air, clinical laboratory samples, glass, marine sediments, marshland, soil, 

stone and water (Zain et al. 2009, Arzanlou 2012, Wu et al. 2023, Pem et al. 2024). They have been 

reported from several countries, including China, the Czech Republic, India, Korea, Romania, 

Spain, the Netherlands and the USA. These species are utilized as biocontrol agents and for 

producing biodegradable extracellular polysaccharides (Arzanlou 2012, Wu et al. 2023).  

 

Table 6 Aureobasidium species isolated from soil 

 
Species Country  Habitat or soil type References 

Aureobasidium pullulans Egypt Valley area-Wadi Houf Zain et al. (2009)  

 

 

Teratosphaeriaceae Crous & U. Braun 

 

Acidiella Hujslová & M. KolaŚ²k, Fungal Diversity 58: 39 (2013).                                            Fig. 9 

Index Fungorum number: IF 564518; Facesoffungi number: FoF 06992  

 Hujslová et al. (2013) erected Acidiella based on the LSU phylogeny and morphological 

characters, with A. bohemica as the type species. Currently, five species are listed in the Species 

Fungorum (2025), all of them with molecular data. The asexual morph is hyphomycetous, 

producing velvety black colonies, consisting of septate, branched, hyaline, or pale brown hyphae. 

Conidial formation occurs through fragmentation, resulting in oblong or swollen arthroconidia with 

truncated ends (Hujslová et al. 2013). The sexual morph is presently unknown. These species have 

been recorded from mine spoil, soil, and the wall of a cooling tower in the Czech Republic, Poland 

and the USA (Hujslová et al. 2014, Crous et al. 2017b, KolaŚ²k et al. 2021, Pem et al. 2024). 

 

Table 7 Acidiella species isolated from soil 

 
Species Country  Habitat or soil type References 

Acidiella bohemica Czech Republic Acidic soil in a Kaolin 

quarry 

Hujslová et al. (2013) 

 
 

 
 

Figure 9 ï Acidiella bohemica (CBS 132721). a Conidiogenesis and the arthroconidia. Scale bar: a 

= 10 ɛm. Redrawn from Hujslová et al. (2013). 

 

Devriesia Seifert & N.L. Nick., Can. J. Bot. 82(7): 919 (2004)                                                 Fig. 10 
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Index Fungorum number: IF 28865; Facesoffungi number: FoF 07006  

Devriesia was established by Seifert et al. (2004) based on the ITS phylogeny, 

accommodating the type species D. staurophora. Currently, 12 species have been listed in the 

genus, while eight species have molecular data (Species Fungorum 2025). The asexual morph is 

hyphomycetous with mononematous, pale brown, unbranched or sparingly branched conidiophores 

with a stipe, and holoblastic, polyblastic, or sometimes monoblastic conidiogenous cells. Devriesia 

has two types of conidia, ramoconidia that are slightly pigmented with a cylindrical to fusiform 

base, and the septate, subhyaline conidia arranged in dry acropetal chains (Seifert et al. 2004). The 

sexual morph has not yet been discovered. Species have been isolated from dead plant leaves, 

house dust, rocks and soils in Baleares, Canada, Japan and the UK (Seifert et al. 2004, Pem et al. 

2024). 

 

Table 8 Devriesia species isolated from soil 

 
Species Country  Habitat or soil type References 

Devriesia acadiensis Canada Heat-treated soil in 

blueberry fields 

Seifert et al. (2004) 

D. shelburniensis 

D. thermodurans 

D. chlamydospora Japan Garden soil 

 

 
 

Figure 10 ï Devriesia staurophora (DAOM 230744) a Conidiophores and ramoconidia. Redrawn 

from Seifert et al. (2004). 

 

Order:  Pleosporales Luttrell ex M.E. Barr 

 

Acrocalymmaceae 

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

Index Fungorum number: IF 11008; Facesoffungi number: FoF 07097  

Acrocalymma was established by Alcorn & Irwin (1987), assigning A. medicaginis as the 

type species. Based on morphology coupled with ITS and LSU based phylogeny, 

Trakunyingcharoen et al. (2014) introduced Acrocalymmaceae to accommodate Acrocalymma. 

Recently, Tennakoon et al. (2021) and Liu & Zeng (2022) provided phylogenetic and 

morphological analyses for this genus. Currently, 18 species have been listed in the Species 

Fungorum (2025), and all of them have molecular data. The asexual morph possesses solitary, 

papillate, globose pycnidia that bear holoblastic conidiogenous cells and aseptate, hyaline, 
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cylindrical conidia with a helmet-shaped mucilaginous appendage at each end (Alcorn & Irwin 

1987, Jayasiri et al. 2019). The sexual morph has ostiolate ascomata, 8-spored asci containing 

fusiform ascospores with hyaline sheath (Shoemaker et al. 1991). Acrocalymma arengae, A. 

chuxiongense, A. hongheense, A. pterocarpi and A. walker have been reported as sexual morphs 

(Liu & Zeng 2022). Acrocalymma species are recorded as pathogens and saprobes from terrestrial 

and aquatic plants and soil in Australia, China, Korea and Thailand (Das et al. 2020a, Tennakoon et 

al. 2021, Konta et al. 2023, Pem et al. 2024, Manawasinghe et al. 2025). 

 

Table 9 Acrocalymma species isolated from soil 

 
Species Country  Habitat or soil type References 

Acrocalymma guizhouense China Rhizosphere soil of Perilla 

frutescens 

Shao et al. (2022a) 

A. pterocarpi Korea Field soil Das et al. (2020a) 
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Figure 11 ï The best-scoring maximum likelihood tree generated of the combined SSU, LSU and 

ITS sequence data for selected genera in Acrocalymmaceae. Bootstrap support values of maximum 

likelihood greater than 60% and Bayesian posterior probabilities (BYPP) greater than 0.90 are 

indicated above the nodes. Newly added strains are in blue and ex-type strains are in bold. The tree 

is rooted to Boeremia exigua (CBS 431.74 and CBS 431.74) strains. The topology and clade 

stability of the combined gene tree are compared with the single gene analyses. The approximate 

length of the combined alignment is 1327 bp, and single gene alignments are ITS: 497 bp, and 

LSU: 830 bp. A final ML optimization likelihood value of - 7424.047814. The matrix had 272 

distinct alignment patterns with 16.86% undetermined characters and gaps. Estimated base 

frequencies were as follows; A = 0.250, C = 0.250, G = 0.250, T = 0.250; substitution rates AC = 

3.55168, AG = 3.55906, AT = 3.55168, CG = 1.00000, CT = 11.54762, GT = 1.00000; gamma 

distribution shape parameter Ŭ = 0.738. 

 

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

Fig.12 

Index Fungorum number: IF 130085; Facesoffungi number: FoF 07099  

Sexual morph: Ascomata: 47ï150 ×  52ï91 µm (xə = 82 × 67 µm, n = 10), semi-immersed to 

erumpent, solitary or in groups, obpyriform to ovoid. Peridium 7ï12 ɛm (xə = 9 ɛm) wide, inner 

subhyaline to golden-brown cell layers and hyaline outer cell layers, composed cells of textura 

angularis. Asci 52ï39 ɛm × 8ï12 µm (xə = 45 × 9 µm, n = 20), fissitunicate, clavate, hyaline, curved 

to straight, 8-spored, short-stalked. Ascospores 8ï16.5 ɛm × 3ï5 ɛm (xə = 11 × 4.5 µm, n = 20), 

biseriate, fusiform, hyaline, straight to slightly curved, 1-septate, constricted at the septum, thick-

walled. Asexual morph: Undetermined. 

Culture characteristics ï Colonies grew on PDA at 25  reached 4 cm in diam., within 14 

days, circular, flat, entire-margined, white surface became whitish red when mature, reverse white, 

became crimson at the center with yellowish-red outer ring when mature. Mycelium 1.5ï3 ɛm (xə = 

2 ɛm, n = 25), superficial to semi-immersed, hyaline, smooth-walled, septate, sporulated after three 

weeks.  

Material examined ï Thailand, Chiang Mai Province, Mae On District, Tham Muang On 

cave, on soil, 99.238054 N, 18.7862964 E, 496 m, 9 May 2022, W.A. Erandi Yasanthika, (MFLU 

25-0116), living culture 58-cv20-17 = MFLUCC 24-0396. ibid. (MFLU 25-0117), living culture 

58b-cv20-17b=MFLUCC 24-0469. 

GenBank numbers ï MFLUCC 24-0396: SSU: PQ559869, LSU: PQ559854, ITS: 

PQ559850; MFLUCC 24-0469: LSU: PQ572138, ITS: PQ570529 

Notes ï Acrocalymma medicaginis was introduced by Alcorn & Irwin (1987) from root and 

crown rotting of Medicago sativa (Fabaceae) in Australia. It has later been isolated from dead 

stems of Chromolaena odorata in Thailand (Mapook et al. 2020) and dead culms of herbaceous 

plants in China (Zhang et al. 2024b). In the phylogenetic analyses (Figure 11), our strains 

(MFLUCC 24-0396 and MFLUCC 24-0469) grouped with A. medicaginis with 76% ML statistical 

support. However, the Bayesian value was less than 0.90. Our isolates (MFLUCC 24-0396 and 

MFLUCC 24-0469) are morphologically similar to A. medicaginis by having 8-spored, 

fissitunicate, cylindric-clavate, straight or slightly curved, short stalked asci and ascospores with 1ï

2-seriate, hyaline, straight or slightly curved, and two-celled constricted at the septum (Alcorn & 

Irwin 1987). However, our collection is slightly different from the type species by having thick-

walled ascospores. Thus, this species seems to be a complex which requires detailed research. 

Based on morphology and multi-gene phylogeny, we confirmed our collection isolated from 

disturbed cave soils in Thailand as A. medicaginis. It is the first A. medicaginis strain reported from 

Thai soils and the first member of this genus associated with the cave environment.  
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Figure 12 ï Acrocalymma medicaginis (MFLU 25-0116). a, b Culture characters on PDA (b = 

reverse). c Sporulated colony with ascomata. d Mature hyphae. e Ascomata. f Ascomatal wall. gïk 

Asci. lïp Ascospores. Scale bars: e = 50 µm, f, gïk = 20 µm, d, lïp = 10 µm, kïo = 5 µm. 

 

Amorosiaceae Thambug. & K.D. Hyde 

 

Amorocoelophoma Jayasiri, E.B.G. Jones & K.D. Hyde, Mycosphere 10 (1): 25 (2019) 

Index Fungorum number: IF 555529; Facesoffungi number: FoF 05230 

Amorocoelophoma was introduced by Jayasiri et al. (2019) based on SSU, ITS, LSU and 

TEF1-Ŭ sequences and the morphological evidence. Currently, four Amorocoelophoma species are 

listed in the Species Fungorum (2025), and they are supported with molecular data. The asexual 

morph is characterized by the solitary to gregarious, ovoid to globose, brown, pycnidia covered 

with hyaline to pale brown, septate, branched hyphal growth as a layer with outer brown layer and 
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the pycnidia wall having thick, two layers, inner hyaline, textura angularis, 1ï2 cell layers and 

outer textura angularis, brown, 1ï2 cell layers. Conidiogenous cells are phialidic, doliiform, 

hyaline, smooth-walled and hyaline, cylindrical, aseptate, smooth- and thin-walled conidia with 

guttules that are concentrated at the ends (Jayasiri et al. 2019). Most of the species are recorded 

from leaf spots, associated with leaf lesions, fallen pods and soil from China, New Zealand and 

Thailand (Jayasiri et al. 2019, Ariyawansa et al. 2020, Crous et al. 2021c).  

 

 
 

Figure 13 ï The best-scoring maximum likelihood tree generated of the combined SSU, ITS and 

LSU sequence data for selected genera in Amorosiaceae. Bootstrap support values of maximum 

likelihood greater than 60% and Bayesian posterior probabilities (BYPP) greater than 0.90 are 

indicated above the nodes. Newly added strains are in blue and ex-type strains are in bold. The tree 

is rooted to Lophiomurispora hongheensis KUMCC 20-0217 and Lophiostoma macrostomum 

HHUF27293. The topology and clade stability of the combined gene tree are compared with the 

single gene analyses. The approximate length of the combined alignment is 2430 bp, and single 

gene alignments are SSU: 1018 bp, ITS: 552 bp, and LSU: 860 bp. A final ML optimization 

likelihood value of - 7424.047814. The matrix had 585 distinct alignment patterns with 22.01% % 

undetermined characters and gaps. Estimated base frequencies were as follows; A = 0.253032, C = 

0.219699, G = 0.273895, T = 0.253374, substitution rates AC = 2.142025, AG = 3.315365, AT = 
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2.376966, CG = 1.013124, CT = 10.058142, GT = 1.000000; gamma distribution shape parameter 

Ŭ = 0.678674. 

 

Table 10 Amorocoelophoma species isolated from soil 

 
Species Country  Habitat or soil type References 

Amorocoelophoma sinensis China Guizhou Wildlife Park Zhang et al. (2024b) 

 

 

Amorocoelophoma soli Yasanthika & K.D. Hyde, sp. nov. Fig. 14 

Index Fungorum number: IF903040; Facesoffungi number: FoF 16702  

Etymology ï The specific epithet "soli", from Latin, refers to the soil, the substrate of which 

the holotype was collected.  

Holotype ï MFLU 25-0121 

Sexual morph: Ascomata 80ï150 × 100ï480 µm (xə = 108 × 257 µm, n = 5), mostly solitary, 

immersed or semi-immersed, globose to subglobose, light brown, pseudoparenchymatous-walled. 

Asci 15ï30 × 3ï7.5 µm (xə = 20 × 4.5 µm, n = 10), 8-spored, bitunicate, fissitunicate, cylindrical to 

clavate, slightly curved, pedicellate, rounded at the apex. Ascospores 6ï8 × 3ï4 µm (xə = 7 × 3.5 

µm, n = 15), bi-seriate to tri-seriate, partially overlapping, hyaline, aseptate, ellipsoidal to reniform, 

thick-walled. Asexual morph: Undetermined. 

Culture characteristics ï Colonies on PDA at 25  reached 3.5 cm in diam., within 14 days, 

circular, flat, irregularly-margined, brownish grey surface, became greyish brown center and 

whitish to ivory at periphery when mature, reverse yellowish brown, dark brown center, yellow 

middle ring and whitish yellow periphery. Mycelium 1ï3.5 ɛm (xə = 2.5 ɛm), superficial to semi-

immersed, hyaline to pale brown, smooth-walled, septate, sporulated after 4 weeks on PDA.  

Material examined ï Thailand, Chiang Rai, What Tham Pha Tong cave, on soil, 99.9038925 

N, 20.0918488 E, 430 m, 28 Aug 2022, W.A. Erandi Yasanthika (MFLU 25-0121, holotype), ex-

type living culture 88-cv23-12 = MFLUCC 24-0402. ibid. (MFLU 25-0122, isotype), living culture 

88b-cv23-12b = MFLUCC 24-0470. 

GenBank numbers ï MFLUCC 24-0402: SSU: PQ573489, LSU: PQ570690, ITS: 

PP993906; MFLUCC 24-0470: SSU: PQ576457 LSU: PQ576474, ITS: PQ576414. 

Notes ï In this study, we introduce Amorocoelophoma soli from undisturbed cave soils in 

Thailand. According to the phylogeny (Figure 13), our strains (MFLUCC 24-0402 and MFLUCC 

24-0470) cluster with Amorocoelophoma cassiae (MFLUCC 17-2283, C259), A. neoregeliae (CBS 

146820) and A. sinensis (CGMCC 3.25499), and form a sister lineage to A. sinensis (CGMCC 

3.25499) with 79% ML and 0.95 BYPP statistical support. However, in our tree, A. camelliae does 

not group with other Amorocoelophoma species, similar to Zhang et al. (2024b). We compared the 

nucleotides across the ITS (+5.8S) gene region of Amorocoelophoma soli (MFLUCC 24-0402 and 

MFLUCC 24-0470) with A. cassiae and A. neoregeliae. There are 23/ 465 (4%) (including gaps) 

differences between Amorocoelophoma soli and A. cassiae, while 27/ 376 (7%) (including gaps) 

with A. neoregeliae and 31/ 472 (6%) (including gaps) with A. sinensis. Amorocoelophoma cassiae, 

A. neoregeliae and A. sinensis have been recorded from their asexual morphs, and our collection 

reports the first sexual morph in this genus (Jayasiri et al. 2019, Ariyawansa et al. 2020). 

Amorocoelophoma camelliae was recorded on leaves of Camellia sinensis in China (Taiwan) 

(Ariyawansa et al. 2020), A. cassiae on fallen pods in Thailand (Jayasiri et al. 2019) and A. 

neoregeliae on leaf spots in New Zealand (Crous et al. 2021c), while A. sinensis has been reported 

from soil in China (Zhang et al. 2024b). Thus, based on both morphology and multi-gene 

phylogeny Amorocoelophoma soli is introduced as a new species, and interestingly, it is the first 

Amorocoelophoma species documented from soils in Thailand.  
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Figure 14 ï Amorocoelophoma soli (MFLU 25-0121, holotype). a, b Culture characters on the 

PDA (b = reverse). c Sporulated colony with ascoma. d, e Hyphae. f Ascomata. g. Vertical cross-

section of Ascomata. h Asci. l, m Ascospores. Scale bars: f, g = 100 µm, e = 20 µm, d, h = 10 µm, 

i, j = 5 µm. 

 

Anteagloniaceae K.D. Hyde, J.K. Liu & A. Mapook 

Anteaglonium Mugambi & Huhndorf, Syst. Biodiv. 7(4): 460 (2009) 

Index Fungorum number: IF 541631; Facesoffungi number: FoF 06701 

Anteaglonium was introduced with the type species, A. abbreviatum, which was previously 

known as Glonium abbreviatumas (Mugambi & Huhndorf 2009). Based on the phylogenetic 

revision of Hyde et al. (2013), Anteagloniaceae was erected while accommodating Anteaglonium 

as the type genus. There are 11 species listed in the Species Fungorum (2025), and all of them have 

molecular data. Both asexual and sexual morphs have been identified in Anteaglonium, and the 

genus was initially distinguished by its smaller ascomata, elongate or globose, small ascospores that 

are less than 8 ɛm long except for A. latirostrum (22ï28 ɛm) (Mugambi & Huhndorf 2009, 

Jaklitsch et al. 2018). However, the subsequent species discovered in the genus have globose 

ascomata, often with raised, laterally compressed apices that are absent in the initially identified 

members (Carneiro de Almeida et al. 2014). Species are found on dead wood and leaves collected 

in Greece, Kenya, Pennsylvania, Spain, Thailand and the USA. There is no previous record of the 

genus from soil habitats (Zhang et al. 2023a). 
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Figure 15 ï The best-scoring maximum likelihood tree generated of the combined ITS, SSU, LSU, 

TEF1-Ŭ and RPB2 sequence data for Anteagloniaceae and selected genera in adjacent families. 

Bootstrap support values of maximum likelihood greater than 60% and Bayesian posterior 

probabilities (BYPP) greater than 0.90 are indicated above the nodes. Newly added strains are in 

blue and ex-type strains are in bold. The tree is rooted to Mytilinidion resinicola (CBS 304. 34) and 

Mytilinidion scolecosporum (CBS 305. 34). The topology and clade stability of the combined gene 

tree are compared with the single gene analyses. The approximate length of the combined 

alignment is 3784 bp, and single gene alignments are SSU: 976bp, ITS: 537 bp, LSU: 645 bp, 

TEF1-Ŭ:726bp, RPB2:900bp. A final ML optimization likelihood value of -16854.010. The matrix 

had 585 distinct alignment patterns with 42.65% undetermined characters and gaps. Estimated base 

frequencies were as follows; A = 0.250, C = 0.250, G = 0.250, T = 0.250, substitution rates AC = 

1.00000, AG = 3.66088, AT = 1.00000, CG = 1.00000, CT = 8.41951, GT = 1.000000; gamma 

distribution shape parameter Ŭ = 0.502. 

 

Anteaglonium soli Yasanthika & K.D. Hyde, sp. nov. Fig. 16 

Index Fungorum number: IF903422; Facesoffungi number: FoF 16703  

Etymology ï The specific epithet ñsoliò, from Latin, refers to the soil, the substrate of which 

the holotype was collected.  

Holotype ï MFLU 25-0165 

Sexual morph: Undetermined. Asexual morph: Conidiomata 30ï75× 25ï65 ɛm (xə = 50 × 40 

ɛm, n = 10), pycnidial, dark brown to black, globose, aggregated or rarely solitary, superficial to 

semi-immersed. Conidiomata wall comprising brown to hyaline cells of textura angularis. 
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Conidiogenous cells 1.5ï3 × 1ï2.5 ɛm (xə = 2 × 2 ɛm, n = 15), hyaline, phialidic, ampulliform, 

smooth-walled. Conidia 1ï3 × 1ï2.5 ɛm (xə = 2 × 1.5 ɛm, n = 25), hyaline, thick-walled, rough, 

aseptate, ellipsoidal to globose or obovoid, occasionally rounded apex, tapering at the base, 

sometimes with 1ï2 lateral protuberances.  

Culture characteristics ï Colonies on the PDA at 25  reached 3.5 cm in diam., Within 14 

days, circular, flat, entire-margined, initially greyish white, becoming brown to greyish brown, 

reverse dark brown center, light brown middle rind and dark brown periphery. Mycelium 1ï2.5 ɛm 

(xə = 1.5 ɛm, n = 25), superficial to semi-immersed, hyaline to pale brown, septate, thick-walled, 

sporulated after six weeks on PDA.  

Material examined ï Thailand, Chiang Mai, Mae On District, Tham Muang On cave, on 

soil, 99.238054 N, 18.7862964 E, 496 m, 9 May 2022, W.A. Erandi Yasanthika (MFLU 25-0165, 

Holotype), ex-type living culture 62-cv20-14 = MFLUCC 24-0471. ibid. (MFLU 25-0166, isotype), 

living culture 62b-cv20-14b = MFLUCC 24-0472. 

GenBank numbers ï MFLUCC 24-0471: LSU: PQ578018, ITS: PQ578017; MFLUCC 24-

0472: LSU: PQ590757, ITS: PQ590759 

Notes ï The combined ITS, SSU, LSU, TEF1-Ŭ and RPB2 phylogenetic tree in Figure 15 

shows that our species (MFLUCC 24-0471 and MFLUCC 24-0472) clustered within Anteaglonium, 

producing a distinct branch sister to A. lusitanicum with 80% ML statistical support,  and  BYPP 

value was less than 0.90. The nucleotides across the ITS (+5.8S) gene region of our species was 

compared with A. lusitanicum, which showed 66/537 (12.29%) (including gaps) basepair 

differences. However, only the sexual morph was reported for A. lusitanicum. Thus, morphological 

comparison with our species was not possible (Tan et al. 2022). Mostly, other Anteaglonium 

species were also reported as sexual morphs, while A. rubescens, A. parvulum and A. thailandicum 

were reported in their asexual morphs (Jayasiri et al. 2016, Jaklitsch et al. 2018). Anteaglonium 

thailandicum and A. parvulum have globose conidiogenous cells and globose conidia that are 

rounded at both ends (Jayasiri et al. 2016), and A. rubescens has lageniform to ampulliform or 

subglobose conidiogenous cells and subglobose to globose or ellipsoid conidia with 1ï2(3) guttules 

(Jaklitsch et al. 2018). Our species is different from the above three by having ampulliform 

conidiogenous cells and ellipsoidal to globose or obovoid, eguttulate conidia, occasionally with a 

rounded apex and tapering at the base. Along with multi-gene phylogeny and morphology, we 

introduce Anteaglonium soli from disturbed cave soils in Thailand. This genus has mainly been 

isolated as plant saprobes (Boehm et al. 2009, Jayasiri et al. 2016, Jaklitsch et al. 2018, Tan et al. 

2022), hence, this becomes the first member isolated from soil habitats. 

 

Astrosphaeriellaceae Phook. & K.D. Hyde (=Caryosporaceae Huang Zhang, K.D. Hyde & 

Ariyaw.) 

 

Pithomyces Berk. & Broome, J. Linn. Soc., Bot. 14: 100 (1873).  

Index Fungorum number: IF 9412; Facesoffungi number: FoF 03611 

Pithomyces was introduced by Berkeley & Broome (1873), typified with Pithomyces 

flavus. There are 45 species listed in the Species Fungorum (2025), and six of them have molecular 

data (Hongsanan et al. 2020a). The asexual morph is hyphomycetous, comprising mononematous, 

micronematous conidiophores, mostly intercalary, sometimes denticulate, producing mono or 

polyblastic, hyaline to light brown, aseptate conidiogenous cells. Conidia are solitary, brown to 

black, obovate to oblong, verruculose, with transverse, dark septa. The sexual morph is 

characterized by solitary to gregarious, erumpent to superficial ascomata, with a textura angularis 

to textura prismatica cell wall, and bitunicate, fissitunicate, 8-spored asci, with overlapping bi-

seriate, pale brown to brown, fusiform ascospores. Species are globally reported, including China, 

Cuba, India, Thailand and the USA, that are associated with aquatic, soil and terrestrial habitats as 

saprobes (Wanasinghe et al. 2018a, Pem et al. 2024). 
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Figure 16 ï Anteaglonium soli (MFLU 25-0165, Holotype). a, b Culture characters on the PDA (b 

= reverse). d. Hypha e. Pycnidia. f. Pycnidia wall g, h Conidiogenous cells. iïm. Conidia. Scale 

bars: e =20 ɛm, d = 10 ɛm, fïm =5 ɛm. 

 

Table 11 Pithomyces species isolated from soil 

 
Species Country  Habitat or soil type References 

Pithomyces longiclavisporus China Warm temperate area Liu & Zhang (2007)  

 P. pallidus 

P. pavgii 

 

Coniothyriaceae W.B. Cooke 

Coniothyrium Corda, Icon. fung. (Prague) 4: 38 (1840).  

Index Fungorum number: IF 7765; Facesoffungi number: FoF 08171  

Coniothyrium was introduced by Corda (1840) and is typified by C. palmarum. Currently, 

457 species are included in this genus, and only six the molecular data (Hongsanan et al. 2020a). 

By providing a comprehensive phylogeny of the combined LSU and ITS sequence data, de Gruyter 

et al. (2013) accommodate Coniothyrium in Coniothyriaceae, while erecting this as the type genus 

of the family. The asexual morph is characterized by pycnidial conidiomata that have broadly, 

flask-shaped conidiogenous cells and light to dark brown, two-celled conidia. This genus is known 
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as saprobes or plant pathogens, and some have been found in air and soil habitats with worldwide 

distribution (de Gruyter et al. 2013). 

 

Table 12 Coniothyrium species isolated from soil 

 
Species Country  Habitat or soil type References 

Coniothyrium multiporum India Saline soil de Gruyter et al. (2013) 

 

 

Corynesporascaceae Sivan., Mycological Research 100: 786 (1996). 

 

Corynespora Güssow, Zeitschrift für Pflanzenkrankheiten und Pflanzenschutz 16: 10 (1906). 

Index Fungorum number: IF 7795; Facesoffungi number: FoF 06663 

Corynespora was introduced by Güssow (1906) with C. cassiicola as the type species. 

Studies have identified Corynespora as a polyphyletic genus (Crous et al. 2015b, Hyde et al. 2016, 

Voglmayr & Jaklitsch 2017), while the phylogenetic revision of Voglmayr & Jaklitsch (2017) 

transferred several Corynespora species to Helminthosporium. There are 129 valid species in the 

genus, however, 13 species have molecular data (Liu et al. 2023a). Thus, more collections are 

required to build an in-depth phylogeny in the genus. Most of the species have been identified 

based on the morphological characteristics (Hongsanan et al. 2020a). Most species occur on plant 

leaves, roots, stems, dead twigs and trunks and have also been reported from human skin, nematode 

cysts and soils, where they can be saprobes or pathogens (Dixon et al. 2009, Pem et al. 2024). The 

pathogenic mode causes leaf spots, and is a significant plant pathogenic genus that causes target 

spot disease worldwide (Koenning et al. 2006, Schlub et al. 2009, Fulmer et al. 2012). 

 

Table 13 Corynespora species isolated from soil 

 
Species Country Habitat or soil type References 

Corynespora cassiicola Thailand Agricultural field Kamolmanit et al. (2013) 

 

 

Cucurbitariaceae G. Winter (= Fenestellaceae M.E. Barr) 
 

Neocucurbitaria Wanas., E.B.G. Jones & K.D. Hyde, Mycosphere 8(3): 408 (2017).  

Index Fungorum number: IF 552832; Facesoffungi number: FoF 02902  

Neocucurbitaria was introduced by Wanasinghe et al. (2017a) with morpho-molecular 

(LSU, SSU and ITS) analyses while accommodating N. unguis-hominis as the type species. The 

genus comprises 29 species (Species Fungorum 2025), and all have been supported with molecular 

data. The coelomycetous asexual morph is pycnidial, globose to sub-globose, with hyaline, septate, 

doliiform to cylindrical conidiogenous cells, and hyaline, aseptate, cylindrical or ellipsoidal, 

smooth-walled conidia. The sexual morph is characterized by black, superficial to semi-immersed, 

globose, ostiolate ascomata with a peridium comprised of textura angularis cells. Asci are 8-

spored, bitunicate, fissitunicate, cylindrical, short-pedicellate, comprising muriform, mostly 

ellipsoidal ascospores with 6ī8 transverse septa and a longitudinal septum (Sutton 1980, 

Wanasinghe et al. 2017a). Species have been isolated from Australia, Italy, Spain, the Netherlands 

and the USA. In addition, they have been recorded as saprobes on leaves and wood, from human 

lungs, corneal scrapings and wounds, sea water and one species from soil (Wanasinghe et al. 2017a, 

Valenzuela-Lopez et al. 2018, Pem et al. 2024). 

 

Table 14 Neocucurbitaria species isolated from soil 

 
Species Country  Habitat or soil type References 

Neocucurbitaria cava Germany ND Valenzuela-Lopez et al. 

(2018) 
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Dictyosporiaceae Boonmee & K.D. Hyde 

 

Neodendryphiella Iturrieta-González, Dania García & Gené, MycoKeys 37: 25 (2018)          Fig. 17 

Index Fungorum number: IF 824664; Facesoffungi number: FoF 08214  

 Iturrieta-González et al. (2018) introduced Neodendryphiella based on morpho-molecular 

analyses (ITS and LSU), with the type species, N. tarraconensi (Iturrieta-González et al. 2018). 

Neodendryphiella presently comprises four species in Species Fungorum (2025), and all of them 

have molecular data. The asexual morph is hyphomycetous and has conidiophores that are 

subhyaline to brown, smooth to verrucose, semi-macronematous to macronematous, 

mononematous, erect, or slightly flexuous, cylindrical, septate and unbranched or branched towards 

the apical region. Conidiogenous cells are integrated, terminal or intercalary, and produce conidia 

in acropetal branched chains. Of these, ramoconidia are pale brown, aseptate or septate, smooth to 

verruculose cylindrical or subcylindrical, while conidia are blastocatenate, pale brown, aseptate or 

septate, verruculose to verrucose, ellipsoidal, doliiform and clavate. The sexual morph remains 

undiscovered. Neodendryphiella species have been reported from dung, dead stems, leaves and soil 

in China, Italy, Mexico and Spain (Iturrieta-González et al. 2018, Dong et al. 2023, Pem et al. 

2024). 
 

Table 15 Neodendryphiella species isolated from soil 

 
Species Country  Habitat or soil type References 

Neodendryphiella 

michoacanensis 

Mexico City area Iturrieta-González et al. 

(2018) 

N. tarraconensis Spain Garden 

 

 
 

Figure 17 ï Neodendryphiella tarraconensi (FMR 16234) a Conidiophores. b Conidia. Scale bars: 

a, b =10 ɛm. Redrawn from Iturrieta-González et al. (2018). 

 

Didymellaceae Gruyter, Aveskamp & Verkley (=Microsphaeropsidaceae Qian Chen et al.) 

 

Ascochyta Lib., Plantae Cryptogamae, quas in Arduenna collegit Fasc. 1: 8 (1830).  

 Index Fungorum number: IF 7239; Facesoffungi number: FoF 07121 

Ascochyta was introduced by Klotzsch (1830), and A. pisi is designated as the type species 

(Boerema & Bollen 1975). Currently, 25 species are valid under the genus, and all of them have 

molecular data (Gomzhina & Gasich 2024). The asexual morph of this genus has pycnidial, 

subglobose or ampulliform to mammiform, superficial or immersed, solitary, or confluent 

conidiomata with an ostiolate or poroid opening. Conidiogenous cells are annellidic or phialidic, 
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and conidia are hyaline or slightly coloured (yellow to pale brown), variably-shaped (ovoid, 

oblong, subcylindrical, ellipsoidal, cymbiform or allantoid), mostly uniseptate, sometimes 2ï3-

septate, eguttulate or guttulate. The sexual morph has pseudothecial, immersed or erumpent, 

subglobose to flattened, or irregular, solitary or confluent, and ostiolate ascomata. Asci are 

bitunicate, 8-spored, subcylindrical to subclavate, or saccate. Pseudoparaphyses present but 

disappear at maturity and ascospores are ovoid to ellipsoidal, slightly biconic, hyaline to yellowish 

and become brown after release, 1ï3-septate and constricted at the septum (Melônik 2000, Chen et 

al. 2015). Some Ascochyta species are plant pathogens of cereal crops and legumes, and several 

species show host specificity on Campanulaceae, Chenopodiaceae, Leguminosae, Poaceae, 

Solanaceae and Umbelliferae (Valenzuela-Lopez et al. 2018, Hongsanan et al. 2020a). It is a 

ubiquitous genus with a global distribution, occurring in aquatic and terrestrial environments 

including dead stems, leaves and soils (Hou et al. 2020a, Pem et al. 2024).  

 

Table 16 Ascochyta species isolated from soil 

 
Species Country  Habitat or soil type References 

Ascochyta clinopodiicola USA Canyonlands National 

Park 

Hou et al. (2020b) 

A. benningiorum The Netherlands Garden soil Hou et al. (2020a) 

A. syringae 

 

Cumuliphoma Valenz.-Lopez, Stchigel, Crous, Guarro & Cano, Stud. Mycol. 90: 38 (2017).  

 Index Fungorum number: IF 819878; Facesoffungi number: FoF 08220;  

 Cumuliphoma was introduced by Valenzuela-Lopez et al. (2018) with comprehensive multi-

loci phylogenetic analyses (LSU, ITS, TUB2 and RPB2) and morphology. This genus is typified by 

Cumuliphoma omnivirens. It currently comprises four species (Species Fungorum 2025), and 

molecular data is provided for all of them. The asexual morph is characterized by brown, globose, 

glabrous, pycnidial conidiomata that are mostly confluent, and hyaline, ellipsoidal to cylindrical, 

smooth-walled and aseptate conidia. The sexual morph is not reported. Chlamydospores are absent 

in most species and have only been observed in C. omnivirens. Cumuliphoma is reported from 

human clinical samples, plant materials and soil habitats in Belgium, China, India and the USA 

(Valenzuela-Lopez et al. 2018).  

 

Table 17 Cumuliphoma species isolated from soil 

 
Species Country  Habitat or soil type References 

Cumuliphoma indica Papua New Guinea Varirata National Park Valenzuela-Lopez et al. 

(2018) 

 

Cumuliphoma indica Valenz.-Lopez, Stchigel, Crous, Guarro & Cano, Stud. Mycol. 90: 38 (2017) 

Fig. 19 

Index Fungorum number: IF 819880, Faces of Fungi number: FoF 16704  

Sexual morph: Undetermined. Asexual morph: Conidiomata 110ï120 × 100ï110 ɛm (xə = 

113 Ĭ 107.5 ɛm, n = 10), pycnidial, mostly in groups, rarely solitary, superficial to semi-immersed, 

dark brown to black, globose, glabrous. Conidiomata wall 12.5ï18 ɛm (x← = 15 ɛm, n = 10), thick, 

composed of cells of textura angularis. Conidiogenous cells 3.5ï5 × 2ï3.5 ɛm (xə = 4 × 2.5 ɛm, n = 

10), hyaline, phialidic, ampulliform, smooth-walled. Conidia 2.5ï4 × 1.5ï2.5 ɛm (xə = 3.5 × 2 ɛm, 

n = 25), hyaline, aseptate, thick-walled, ellipsoidal to sub-cylindrical, guttulate. Chlamydospores 

absent.  

Culture characteristics ï Colonies on PDA become 4ï5 cm diam., after seven days at 25 °C, 

dark brown to dark grey, reverse brownish grey at the center and dark brown at the edge, undulate-

margined, flat, powdery surface. Hyphae 2.5ï5 ɛm (xə = 4 ɛm, n = 20), hyaline to pale brown, 

smooth, thin-walled, septate.  
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Material examined ï Thailand, Chiang Rai, What Tham Pha Tong cave, on soil, 99.9038925 

N, 20.0918488 E, 430 m, 28 Aug 2022, W.A. Erandi Yasanthika (MFLU 25-0118), living culture 

80-cv23-18 = MFLUCC 24-0397. 

GenBank numbers ï MFLUCC 24-0397: LSU: PQ560071, ITS: PQ560064, TUB2: 

PV535934. 

 

 
 

Figure 18 ï The best-scoring maximum likelihood tree generated using the combined, ITS, LSU, 

RPB2 and TUB2 sequence data of Didymellaceae taxa. Bootstrap support values of maximum 
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likelihood greater than or equal to 60% and Bayesian posterior probabilities (BYPP) greater than or 

equal to 0.90 are indicated above the nodes. Newly added strains are in blue, and ex-type strains are 

in bold. The tree is rooted to Leptosphaeria conoidea (CBS 616.75) and L. doliolum (CBS 505.75). 

The topology and clade stability of the combined gene tree are compared with the single gene 

analyses. The approximate length of the combined alignment is 2305 bp, and single gene 

alignments are ITS: 493 bp, TUB2: 312, LSU: 904 bp and RPB2: 596. The matrix had 1046 distinct 

alignment patterns, with 24.36% undetermined characters and gaps. Estimated base frequencies 

were as follows: A = 0.238174, C = 0.244190, G = 0.276056, T = 0.241580; substitution rates AC 

= 1.788747, AG = 6.334550, AT = 2.067321, CG = 0.907644, CT = 13.561340, GT = 1.000000; 

gamma distribution shape parameter Ŭ = 0.572158.  

 

 
 

Figure 18 ï Continued 

 

Notes ï Cumuliphoma indica was introduced by Valenzuela-Lopez et al. (2018) from an 

unidentified substrate in India and soils in Papua New Guinea. Based on the combined LSU, ITS, 

RPB2 and TUB2 phylogeny (Figure 18), our strain (MFLUCC 24-0397) grouped with C. indica 

(CBS 654.77) with 100% ML and 1.00 BYPP support. However, C. lijiangensis (YMF1.05096) 

was not included in our analyses as the sequences were not available in GenBank (Chen et al. 

2023). When comparing each gene region of our strain (MFLUCC 24-0397) with those of the type 

species (CBS 654.77), they showed 100% similarity. Our isolate also has similar morphological 


