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Abstract

Ascomycotas 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 irformation 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 270Ascomycotagenera found in soils worldwideThe majority belong to
Sordariomycete$45%), Dothideomycete§8%), andEurotiomycete15%) commonly found in
forests, cultivated lands, and urban sdilsailand, being a tropical country with high biodiversity,
has limited studies on soil fungrungal studies have mainlpdused on agricultural and forest
soils, with around 132 genera reported over the past two decatlesrefore, we investigated
Ascomycotapecies from three different soil ecosystems in Thailand. Samples were collected from
caves, forests and urban areascapture 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, incinging
new species and 21 host and geographical records dodnn Thailand Commonly recovered
genera includeCurvularia, Paraconiothyrium PyrenochaetopsjsStachybotrg and Microascus
while AnteagloniumDiaporthosporellaNeoceratospermdaraleptosporaandPararoussoellare
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newly reported from soil. Thai caves hold unexploited fungal diversity and urban soil fungi require
further exploration due to their ecologicales 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
Ascomycotaand their ecological significance. This compilation serves as a key resource for
taxonomists and researchers studying soil fungi.

Keywords 1 9 new taxa culture dependent methodsDothideomycetes Eurotiomycete$ soil
fungii 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 inhabitant@Bridge & Spooner 2001, Wagg al.2019, Thies & Grossman 2023fungi,
one of the dominant colonizers in sadte eukaryotic microorganisms that play a key role in
functional and structural stability in edaphic habi@&lay & Thorn 2019, Tedersoo et al. 2021
Niego et al. 2023aThey functon as pathogensaprobes, and mutualistgntributing tonutrient
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. 20T8g value of fungi to the
global economy has been estimated at 54.57 trillion USD based on the major individual products
and services of fungNiego et al. 2023Hyde et al. 2023Sun et al2025

Identifying and naming fungal groups ailenportant for estimating their numbers
(Phukhamsakda et al. 2022, Senanayake et al. 20R2)sity, and functions in soil. The global
fungal number is estimated to be around 11372 million (Wu et al.2019), yet only 38% have
been described at the species le\gdhckwell 2011, Tedersoet al. 2020, Hydeet al. 2024b)
where Ascomycotds considered as the most spedieh phylum with 93,000 described species
(Senanayake et al. 2022, Wijayawardene let 2822) that belong tonearly 6600 genera
(Maharachchikumbura et al. 2021fungi are the econd most speciggch group in soil,
accounting for 90% of the total fungal numbéghksithony et al. 2023)while Ascomycotdecomes
is the most widely distributegroup in global soil¢Tedersocet al.2021)

Detecting soil fungiis, however challenging. Two primary methods are availaldetture
dependent and cultuiedependent approach€¥asanthikaet al. 2022b) Cultureindependent
methods utilizehigh-throughput sequencing (HTS) technology to identify taxonomic groups,
abundance, community compositions, and unculturable fractions i(Méoikt al. 2019, Tedersoo
et al. 2020) However, HTS identifications are typically limited to higher taxonomic levels. In
contrast, culturedependent methods are integral in identifying the speciesheas provide
morphological evidencalong with living and dry cultures for further stud{€@hethana et al. 2020,
Senanayake et al. 2020yasanthika et al. 2022blongsanan el. 2023. The solil dilution series,
direct plating, and baiting methods have commonly been used in recent éBehasayake et al.
202). Using suitable soil fungal isolation methods along with appropriate growth conditions is
vital to obtain a divess collection of fungal strains. Most current research relies on HTS methods,
and the potential of cultti@ependent methods is often overlooke&# r Nc et al . 2018,
2004, Wijayawardene et al. 2022029. As a result, the proportion clltured fractions remains
comparatively low(Wu et al. 2019, Chethana et al. 202During the past two decades, new
species and genera have been discovered using mowllecular studiesin world soils
(ValenzuelalLopez et al. 2018 hang et al. 2017b, 2023d024b,Hou et al. 2020Chethana et al.
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2020, Wijayawardene et al. 2021, Yasanthika et al. 202Riyever, compiled information on soil
fungal genera has not been recently upd@iabanthika et al. 2022b)hus, in this study, we
provide an updated taxomic outline and irdepth account of 270 sealssociatedAscomycota
genera worldwide.

Based on current data, we can predict that soil is a potential substrate for studying fungal
taxonomy and diversity Fr Nc et al . 2 0 1 9HabibTet dl.e@P3 dlawvevert al
belowground fungi are distributed diversely across various ecosystems worldwide, each with
distinct nutritioral levels and structures to which fungi have uniquely adapBatrett 2016,
Tedersoo et al. 2014, 2021, 2022hey are sensitivéo changes in soil ecosystems that are
influenced by natural and human activities such as drought, heat, land cover change, and human
population pressure@Baldrian et al. 2022a, Tedersoo et al. 2022, Zhang et al. 20R@dent
studies have predominantlipcused on global soil fungi, while countspecific studies are
relatively limited (Tedersoo et al. 2021, 2022, Yasanthika et al. 208Bpve-ground fungi are
well-studied in regions such a&ustralia, China, Europe, North America, South Africa and
Thailand, whereas beleground fungi are less explored in these afébsle et al. 2020b, 2024a
Shen et al. 2024 Different countries have diverse ecosystems, with the tropical regions exhibiting
particularly high soil fungal diversitfHawksworth 2001, Tedsoo et al. 2022)

Thailand has a tropical climate rich in biodivergiBaimai 2010) Current estimates indicate
that 55/ 96% of fungi from northern Thailand are new to scieidgde et al. 2018)suggesting a
high potential forsoil fungal diversity(Amma et al. 2018) A HTS-based study byrariaset al.

(2023) collected soil samples from different land use types in Thailand, revealing 18,209 fungal
operational taxonomic units (OTUSs), wiiscomycotdeing the dominant group, comprising 9,529
OTUs. Hyde et d. (2018)emphasized the need for proper sampling strategies and exploration of
the understudied hosts/substrates to discover the missing fungal diversity in T(idydectt al.

2018) Despiteextensive studies on aboveground fungi, the fungal speocgs®mirin Thai soil
remains poorly explore@ledersoo 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 adAspergillus Chaetomium Cladosporium, Q@rvularia, Fusarium
Penicillium, Trichoderma,and TalaromycesgManoch 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, Maoerlet al. 2023)However, there is a shortfall
in studying the uncommon groups inhabiting the gBilzen its tropical climate, Thailand has a
diverse range of disturbed and undisturbed ecosystems that could harbor rare(Apeoie®t al.

2018, Farias teal. 2023) Therefore, we selected three understudied-lmsked ecosystems in
Thailand, forests, caves and urban environments, to identify their uncoAsnomycotaroups.

Thailand has significant forest cover thateives high to moderate precipitati There are
mainly two forest types: evergreen and deciduous, both characterized by dense vegetation that
retain favorable amounts of water and organic m@Remoim et al. 2022, Limsakul et al. 2023,
Kruasilp et al. 2024)Those soils replenish the ntibnal requirements of fungii.e., organic
carbon, nitrogenphosphorusand potassium, contributing to high fungal diverqiBridge &
Spooner 2001, Tsai et al. 2007, Tedersoo et al.,2028 et al. 202p It is believed that higher soll
fungal divergty is found in tropical and deciduous forests, shrubs, and grass{(@agibr &
Sinsabaugh 2015, Satyanarayana et al. 20M0)global tropical forest soilsAscomycotaare
prevalent, with ArchaeorhizomycetesDothideomycetesEurotiomycetes Orbiliomycees and
Sordariomyceteslasses being highly abunddmtylor & Sinsabaugh 2015, Tedersoo et al. 2014)
While Ascomycotadominate the phyllosphere, data on shilelling taxa in tle tropical forest in
Thailand are lacking (Izuno et al 2016 Senanayake al. 201§. Some studies have identified
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species belonging téspergillus Penicillium, and Fusarium, highlighting the need to explore
uncommon groupgNorphanphoun et al. 2018mma et al. 2018)Thus, we studied uncommon
Ascomycotdrom undisturbed forestin northern and southern regions of Thailand.

Natural cavesare widely spreadn Thailand (Martin & Ritchie 2020) Karst cave
ecosystems are characterized by dark, relatively cool, humid, ndindtetd conditions, where
fungi have adapted to extremégotrophic environment¢Preedanoret al. 2023, Suetrong et al.
2023. Typically, these caves contain thin layers of soil and exhibit extensive spatial heterogeneity
(Suetronget al 2023) Natural caves can be disturbed by farming, tourism, and chamgester
flow, which can negatively impact the highly adapted cave organisms (Bai et al. 2020, Ren et al.
2021).Species oAAllophoma,Arthroderma,Aspergillus Fusarium Penicillium, Pyrenochaetopsjs
Trichoderma andTritirachium, have been isolated frooave soils globallyCastrillon et al. 1976,
Taylor et al. 2013, Cunha et al. 2020, Zhang et al. 2021, Preedanon et al.F2i&8yer,studies
on cavedwelling fungi remain scarce global{(iRenet al.2021) Althoughnew animal and insect
species have bgeediscovered in Thai cave@olger & Ellis 2015, Preedanon et al. 2023,
Deharveng et al. 2023}¥tudieson associated fungal species &naited (Preedanoret al. 2023)

Thus, we have investigated sdiscomycotdrom undisturbed and disturbed cave eccmyst in
Thailand.

Soils affected by rapid urbanization, industrialization, and agriculture undergo nuarition
fluctuations, which in turn affect their fungal inhabitaf@banget al. 2019, Rusterholz & Baur
2023) Thailand is rapidly urbanizing, but thengi inhabiting urban areas remain poorly studied.
Simmons (2004)eported that urban soils in Thailand may contain significant amounts of organic
and inorganic pollutants. Fungaloups that can thrive in these conditions are beneficial for
maintainingsoil health(Zhanget al. 2019b) Previous studies have indicated thattigated and
urban soil ecosystems generally have low species rich(iEsglor & Sinsabaugh 2015,
Satyanarayana&t al. 2019) Thus, ve have selected urban areas in remhrhailand b study
belowgroundAscomycota

During our study oAscomycotapecies 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 collestamples from both disturbed and undisturbed habitats within these
ecosystems. This study provides a comprehensive taxonomic investigation Adc@@ycota
fungal species.

MATERIALS AND METHODS

Outline and the generic notes of soAscomycota

The taxonmic outline and comprehensive notes for -galabiting Ascomycotagenera
worldwide are provided. These notes cover 270 genera and include morphological descriptions,
updated phylogenies, and ecological data. The species reported from the soil aredistezhuh
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 ole@iftom recently updated articlésdex Fungorum (2025)
Species Fungorum (202%)r the recent outliney Hydeet al.(2024c)

Sample collections

Soil samples were collected from thitgpes of ecosystems Thailand, viz. forests, caves and
urban area (Figure 1), totaling 17 sites. The forest sites include five undisturbed for&tgmimy
Rai, Chiang Mai and KrabirBvinces. The cave sites include seven caves lddat€hiang Rai
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and Chiang Mai Rwvinces. Six of these caves, associated with templese 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 maémed in Table 1.

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

Sampling Disturbed or Location Latitude Longitude Elevation
site Undisturbed (N) (E)
Forest1 Undisturbed ~ ushroom Research Centre, Mae Taeng Distt g 515 9g 50530 1440m
Chiang Mai
Forest 2 Undisturbed Khao Phanom District, Krabi 8.38110 98.92860 181m
Forest 3 Undisturbed Chiang Rai 20.04780 99.76190 863m
Forest 4 Undisturbed Omkoi District, Chiang Mai 17.71450 98.42860 935m
Forest 5 Undisturbed Omkoi Distict, Chiang Mai 17.71450 98.26190 1388m
Cavel Disturbed Fish cave temple (Wat Tham Pla), Chiang Rai 20.32861 99.86368 440 m
Cave2  Disturbed gg?m Tu Pu Cave (Buddha image cave), Chia g o541 99 80296 424 m
Cave 3 Disturbed Buddha Cave (What Bm Phra), Chiang Rai 19.91752 99.78893 425m
Cave4  Disturbed Lzalm Muang On cave, Mae On District, Chian o 7664 99 23805 496 m
Cave5  Disturbed '\cﬂr;ang Dao cave, Chiang Dao District, Chiang g 45441 9892937 451 m
Cave6  Disturbed What Tham Tp Tao,Chai Prakan District, 10.66267 99.11757 598 m
Chiang Mai
Cave 7 Undisturbed What Tham Pha Tong cave, Chiang Rai 20.09185 99.90389 430m

Construction site, Mae Fah Luang Hospital,

Site 1 Disturbed Chiang Rai 20.03127 99.88018 398 m
Site 2 Disturbed Car mark 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 roadsidesChiang Rai 19.82715 99.75745 407 m

As forests, caves and urban sitkewe spatial differences, we have used two slightly different
collection methods.

1. Tropical forest ecosystemsinitially, a 50 nt area was selected the collecting site in the
forest. The 20 random trees were sgbxl, each at least 8 m apart within gite. As
illustrated in Figure 2below each treetwo soil subsamples were collected from a 5 cm
diameter range and a depth &flB cm, locatedi 1.5 m apart from the trunk in opposite
directions. The litter aroundthe selected trees was removed prioit sollection. 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 compopite aaan
carried in sterilizedandlabeled Ziploc polyethylene bag#o the laboratory
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Figure 17 Three types of solbbased localities selected for soil sample collection. a, b Undisturbed
forest habitats. ¢ An undisturbed cave. d A disturbed cav®isturbed sites in urbaneas.
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@- Tree >’

Figure 27 Samples were collected 1.5 m apart from the tree trunk, in opposite directions.

2. Cave ecosystemsrhe litter, other materials or gravel on the surface was removed from the
collection site, and soil sam@enere collectedising 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 bagw the laboratory

3. Urban environment: The litter layer, gavel, and othenon-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
cdlected and carried intarilized, labetd Ziploc polyethylene bagsto 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 laboFamisamples werset to
reachtheroomtemperature before further analyses.

Isolations and morphological studies

Ascomycetegvere isolated using serial dilution method describedasanthika et al. (2020)
After obtaining pure colonies on the PDA (Pot&textrose Agar) mediaultures were ioubated at
25 °C to facilitate sporulation. Reproductive structures bearing mycelium parts were removed with
a needle and placed in a drop of distiled water on a slide for morphological observation.
Photomicrographsef fungal structures we captured usmastereomicroscope (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 compound microscopdarosoft (R) Image Frame Work
programwas used to do the memements of phais. 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, Thailanddaed
culture specimenat the Mae Fah wang 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 myceliaere used for DNA extrdion using a Bigpin fungus genomic DNA
kit (BioFlux®), Chi n a, following the manufacturerds pr
were performed usin@mall nuclear ribosomal subunit rDNA (SSU), internal transcribed spacer
region (ITS), and large nuear ribosomal daunit rDNA (LSU) regions; that were amplified using
primer pairs NSINS4 (Whiteet al. 1990), ITS5/ITS4 (White et al. 1990), and LROR/LR5
(Vilgalys & Hester 1990), respectively. Protine coding gene regions, RNyngoase Il second
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larges subunit RPB2 and Glyceraldehyd8 Phosphate Dehydrogenas&APDH), were
amplified using fRPB3BF/fRPB27cR (Liu et al. 1999) and GDP 1/GDP 2 (Berbet al. 1999)

primers, respectively. The translation elongation factalphagene TEF1-U), wasamplified using

two primer pairs, EF19837EF1-2218R (Rehne& Buckley 2005) and EFY28FEFR2( O6 Donne | |
et al. 1998 Carbone & Kohn 1999) F-tubulin@TUB2) gene region, three primer pairs were
used:Bt2a/Bt2b, T1/Bt2b (Glass & Donaldson 295) and Btub2d/ Btub4rd (Woudnberget al.
2009) . PCR was carried out in a 25 OL reacti o
MasterMix (a premixed and reag-u s e s ol uti on, including 0.1 U
500 €M dNTP (MATR, dQTP,elGR @ldR), 20 mMTris-HCI pH 8.3, 100 Mm KCl,

3 mM MgCI2, stabilizer and enhancet), OL of each pri mer, 1 L ge
el double distilled water. ThEEFIRICR 9t81822tBMaI1 cy
TUB2 (Btub2fd/ Btub4rd),andRPR2 (5F/fRPB27cR) gene regions were followed as described in
Chenet al.(2015) The PCR thermal cycles, f@APDH described inMarin-Felix et al. (2017b)

for TUB2 (Bt2a/ Bt2b) described iiZhanget al.(2021c) and forTEF1-U ( 28R/ EF2), and

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

and sequenced at Biogenomed Co., Ltd. in South Kditea newly produced sequence data were
subjected to BLASTn searches against the -molundat GenBank nueotide database
(https://blast.ncbi.nim.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
BLASTnN search results and recenplyblished datathe referenceesjuences were downloaded and
alignedusing the MAFFT v.7.110 online program (http://mafft.cbrc.jp/alignment/server/) (Kdtoh

al. 2019 and further were refined by BioEdit 7.2.3 (Hall 1999). Single and/or 1peite
phylogeretic analyses @ere performed taetermine the taxonomic placements of newly generated
isolates. Therehynew species and host, geographical records were deter@e@don & Hyde

2016, Senanayalat al.202Q Jayawardenat al.2021b)

Maximum likelihood (M.) trees were @nerated usingthe 1Q-Tree web server
(http://igtree.cibiv.univie.ac.at/) with bootstrap support obtained from 1,000 pselidates
(Nguyen et al. 2015, Chernomor et al. 201Bhe best evolutionary models for phylogenetic
analyses were kcted indeperehtly for eachdcus using MrModeltest v. 3.7 (Posada & Crandall
1998) under the Akaike Information Criterion (AlCBayesian analyses were conducted with
MrBayes v. 3.2.7a (Huelsenbedk Ronqvist 2001) to evaluate posterior probabilitied)(P
(Rannala& Yang 1996, Zhaxydyeva& Gogarten 2002), witliour simultaneous Markov Chain
Monte Carlo (MCMC) runs with predefined generatiote convergence of the PP for each
dataset will be assessed by visualizing log files with Tracer version Intb@Ra et al. 208). The
first twenty-five percent of the trees, representing the barphase of the analyses, will be
discarded. The remaining trees were used to calculate posterior probabilities in the majority rule
consensus tree. Phylograms were \igad with FigTree v1.4.0 (Randut 2012),and trees were
edited by Microsoft PowerPoinAfter the phylogenetic placememigwly generated sequence data
weredeposited in the NCBI, GenBank.

Outline of Ascomycotdrom soil
The outline follows the late€utline of Fungiand fungudike organismsan Hyde et al. (2024c)

Phylum: AscomycotaCaval-Sm
Subphylum: Pezizomycotind.E. Erikss. & Winka
Class: Dothideomycete®.E. Erikss. & Winka
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Dothideomycetidad?.M. Kirk, P.F. Cannon, J.C. David &talpers ex C.L

Subclass: Schoch, Spatafa, Crous & Shoemaker

Order: CladosporialeAbdollahz. & Crous

Family: Cladosporiacea€halm. & R.G. Archibald
Cladosporiumiink

Order: MycosphaerellalegNannf.) P.F. Cannon

Family. DissocmiaceaeCrous &de Hoog
Ramchloridium Stahel ex de Hoog

Family: ExtremaceaeQuaedvl. & Crous
Pseudoramichloridiuncheewangkoon & Crous

Family Mycosphaerellaceakindau
Neoceratosperm&rous & Cheew.

Family: PiedraiacaeViégas ex (i, Bat. & S. Canposa
PiedraiaFonseca & Leéo

Family: SaccotheciaceaBonord.
AureobasidiunViala & G. Boyer

Family: Teratosphaeriacea€rous & U. Braun
AcidiellaHuj sl ovg & M. Kol aS2k
DevriesiaSeifert & N.L. Nick

Subdass: PleosporomgcetidaeC.L. Schoch, Spatafora, Crous & Shoemaker

Order: Pleosporaleg uttrell ex M.E. Barr

Family. Acrocalymmacea€rous & Trakun.
AcrocalymmaAlcorn & J.A.G. Irwin

Family. Amorosiaceaélhambug. & KD. Hyde
Amoro®elophomalayasiri, E.B.G. Jones & K.D. Hyde

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

Eamil Astrosphaeriellacead’hook. & K.D. Hyde (=Caryosporaceae) Huang Zhe

y K.D. Hyde & Ariyaw.)

Pithomyce®erk. & Broome

Family. ConiothyriaceaéVN.B. Cooke
ConiothyriumCorda

Family: Corynesporascacedgivan
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Family:

Family:

Family:

Family.

Family.

Family.

Family:

CorynesporasGussow

CucurbitariaceaeG. Winter (=Fenestellacea®.E. Barr)
NeocucurbitariaWanas., E.B.G. Jones & K.D. Hyde

Dictyosporiaceaddoonmee & K.D. Hyde
Neodendryphielldturrieta Gonzéalez

DidymellaceaeGruyter, Aveskamp & Verkley (dicrosphaeropsidacea®ian

Chen et al.)

Ascochytd.ib. (= HeracleicolaTibpromma, Camporesi & K.D. Hyde)
Cumuliphomavalenz:-Lopez, Stchigel, Crous, Guarro & Cano
DidymellaSacc. ex D. Sacc.

Ectophoma/alenz-Lopez, Cano, Crous, Guarro & Stchigel
EpicoccunLink

JuxtiphomaValenzielaLopez, Cano, Crous, Guarro & Stchigel
Neoascochyt®. Chen & L. Cai

Neodidymelliopsi®. Chen & L. Cai

Nothophoma). Chen & L. Cai

Paraboeremia. Chen & L. Ca

Pseudoascochytdalenz-Lopez, Stchigel, Can€@anals, Guarré Cano
RemottlidymellaValenz:Lopez, Crous, Cano, Guarro & Stchigel
StagonosporopsiBied.

Vandijckomycellddern-Restr., L.W. Hou, L. Cai & Crous
Xenodidymell&@. Chen & L. Cai

Didymosphaeriacea®lunk
AlloconiothyrumVerkley, Goke & Stielow

Bimuria D. Hawksw

Didymocreakowalski

Neptunomycebl. Gongalves, T. Vicente & A. Alves
ParaconiothyriumvVerkley

PhaeodothisSyd. & P. Syd.
Pseudopitomyce#riyaw. & K.D. Hyde
Spegazzini&acc.

LatoruaceaeCrous

LatoruaCrous

Matsushimamycdlahul Sharma & Rohit Sharma
MultiverrucaH.Y. Wang, Y.F. Han & Z.Q. Liang
Polyschemad.P. Upadhyay

LentimurisporaceaeN.G. Liu, J.K Liu & K.D. Hyde
Bahusandhik&ubram

Leptosphaeriacea®!.E. Barr
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LeptosphaeriaCes. & De Not.

Family Neocamarosporiacea@/anas., Wijayaw., Crous & K.D. Hyde
Neocamarosporiur@rous & M.J. Wingf.

Family. Nigrogranaceaelaklitsch& Voglmayr
NigrogranaGruyter, Verkley & Crous

Family: Phaeosphaeriacea®l.E. Barr
ParaleptosporaMapook & K.D. Hyde
Setophom&ruyter, Aveskamp & Verkley

Family. Pleosporaceaélitschke
Alternaria Nees
Bipolaris Shoemaker
Curvdaria Boedijn
PyrenophoraFr.

Family: Pseudopyrenochaetacea&lenz:Lopez, Crous, Stchigel, Guarro & J.F. Ca

PseudopyrenochaetdalenzuelalL6pez, Crous, Stigel, Guarro & Cano

Family. Pyrenochaetopsidacea/alenz:Lopez,Crous, Cano, Guarro & Stchigel
Neopyrenochaet®alenz-Lopez, Crous, Stchigel, Guarro & Cano
Pyrenochaetopsi&ruyter, Aveskamp & Verkley

Family: Roussoekiceaeldian K. Liu, Phook., D.Q. Dai & K.D. Hyde
Neoroussoelldian K. Liu, Pho#. & K.D. Hyde
PararoussoellaVanas., E.B.G. Jones & K.D. Hyde
Roussoell&acc.

Family. Sporormiaceaeviunk
PreussiaFuckel

Westerdykell&tolk

Family: Tetraplosphaeriacea&az. Tanaka & K. Hiray
TetraploaBerk. & Broome

Family: TorulaceaeCorda
TorulaPers

Pleosporalegienerancertae sedis

Setophaeosphaeri@rous & Y. Zhang ter
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Dothideomycetesrdasincertae sedis

Order:

Family:

Order:
Family.

Order:
Family.

Order:
Family:

Order:
Family:

Order:
Family.

Botryosphaeriale<.L. Schoch, Cras & Shoemaker

BotryosphaeriaceaeTheiss. & H. Syd. (=Endomelanconiopsidacea€ao
Yang & Crous

LasiodiplodiaEllis & Everh.

Eremomycetale€rous, Spaffara, Haridas & 1.V. Grig.
Eremomycetaceablalloch & Cain

ArthrographisG. Cochet ex Sigler & J.W. Carmich
Rhexotheciundamson & Mouch

Muyocopronalesviapook, Boonmee & K.D. Hyde
MuyocoproraceaeK.D. Hyde

Arxiella Papendorf

LeptodiscellaPapendorf

PhaeotrichalesAriyaw., Jian K. Liu & K.D. Hyde
Phaeotrichaceaé ain
PhaeotrichunCain & M.E. Barr

TrypethelialesLiicking Aptroot & Sipman.
Trypetheliacea&Zenker (=Arthopyreniacea&Valt. Watson)
AptrootiaLicking & Sipman

VenturialesY. Zhang ter, C.L. Schoch & K.D. Hyde
Sympoventuriacea¥. Zhang ter, C.L. Swoch & K.D. Hyde
Guizhoumyce$.P. Wei & Y.L. Jiang

MatsushiraeaSubram.

Scolecobasidiunte.V. Abbott

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

Dothideomycetetamiliesincertae sedis

Family.

PseudorobillardaceaCrous
Pseudorobillardav. Morelet

Dothideomycetegenerancertae sedis

Class:

Subclass:
Order:
Family:

BahusakaleSubram
MonodictysS. Hughes

EurotiomycetesTehler ex O.E. Eriksson & K. Winka

Chaetothyriomycetida®oweld
ChaetothyrialesVl.E. Barr
Herpotrichiellaceae Munk
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CladophialophoraBorelli
ExophialaJ.W. Carmich.
PhialophoraMedlar
RhinocladiellaNannf.
VeronaeeCif. & Montemart.

Subclass: EurotiomycetidaeGeiser & Lutzoni
Order: EurotialesG.W. Matrtin ex Benny & Kimbr.
Family. AsperdllaceaelLink (= Monascacead. Schrot.)

AspergillusP. Micheli ex Haller
HamigeraStolk & Samson
PenicilliumLink

Family. Thermoascaceadpinis
PaecilomycesBainier
ThermoascuMiehe

Family. Trichocomacead. Fisch.
Sagenomell®V. Gams
Talaromyce<.R. Ben.

Order: Onygenale<Cif. ex Benny & Kimbr.
Family. Ajellomycetaceaénter., J.A. Scott & Siglr
BlastomycesGilchrist & W.R. Stokes (AjellomycesMcDonough & A.L
Lewis; Emmonsia Cif. & Montemart.)
EmergomycebBukik, Sigler & de Hoog
Emmonsiellopsi¥. Marin, Stchigel

Family: ArthrodermataceaeCurrah
ArthrodermaCurr. & Berk.
Ctenomycegidam
MicrosporumGruby
NannizziaStockdale
Trichophyton Malmsten

Family. GymnoascaceaBaran.
Arachniotus]. Schrét
Gymnascell@eck
GymnoascoideuS.F. Orr, K. Roy & G.R. Ghosh
GymnoascuBaran.
KraurogymnocarpdJdagawa & Uchiyama
NarasimhellaThirumalachar &Viathur.
PsewoarachniotuKuehn
SporendonemBesm

Family. Malbrancheacea&andemir & de Hoog
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Family:

Family.

Family.

Class:
Subclass
Order:

Family:

Class:
Order:
Family.

Family:

Family:

Family:

Family:

MalbrancheaSacc.

Neogymnomycetacedéandemir & deHoog

AuxarthronopsisSharma
Canomyce&ahul Sharma & Shouche
Currahmyce$kahul Sharma & Shouche
RenisporaSigler & J.W. Carmich.

Onygenacea®erk.

Amauroascus. Schrot.
Aphanoascugukal
Brunneosporasuarro & Punsola
CoccidioidesG.W. Stiles
KeratinophytorRandhawa & Sandhu
Pectinotrichumvarsavsky & G.F. Orr

Pseudoamauroasci@ano, M. Solé & Guarro

Spiromastigoidacea&uarro, Cano & Stchigel.
Pseudospiromastisuarro, Stchigel & Qao

Spiromastigoide®oweld

Lecanoromycete®.E. Erikss. & Wirka

Ostropomycetida®’. Reeb, Lutzoni & CIRoux

GraphidalesBessey
Diploschistacea&ahlbr.

DiploschistesNorman

Leotomycete.E. Erikss. & Winka

HelotialesNannf. ex Ko f & (£ CytadafesLuttr. ex Gamungdi

Amorphothecacea®arbery
Amorphothec#&arbery

DiscinellaceaeEkanayaka & K.D. Hyde

AcideaHuj sl ovsg & M. Kol aS$2k

Hyphodiscacea&kanayaka & K.D. Hge
SoosiellaHu j sl ova & M.

MyxotrichaceaeCurrah
Byssoasculirx
MyxotrichumKunze
OidiodendronRobak

SclerotiniaceaéNhetzel ex Whetzel

Kol ar ék
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BotrytisP. Micheli ex Pers
SclerotiniaFuckel

Helotialesgenerancertae sedis

Class:

Order:
Family

Class:
Order:
Family:

Class:
Order:
Family.

Family.

Family.

Class:
Subclass:
Order:
Family:

Family:

Order:
Family:

Order:
Family:

CadophoraLagerb. & Melin
ScytalidiumPesante

LichinomycetesV. Reeb, Lutzoni & Cl. Roux
GeoglossaleZheng Wang, C.L. Schoch & Spatafora
Geoglossacea€orda

HemileuoglossumArauzo

OrbiliomyceteO.E. Erikss. & Baral

Orbiliales Baral, O.E. Erikss., G. Marson & E. Weber
OrbiliaceaeNannf.

ArthrobotrysCorda

PezizancetedD.E. Erikss. & Winka
Pezizales). Schrot.
Ascodesmidaceag Schrot.
Cephaliophorarhaxt.

Pezizacea®umort. (= Carbomycetacea&rappe)
PezizaDill. ex Fr.

Pyronematacea€orda (=Otideacea Eckblad)
Lotinia PérezButron

Sordariomycete®©.E. Erikss. & Winka
Diaporthomycetidaé&Senan., Maharachch. & K.D. Hyde
Calosphaerialesvl.E. Barr

Calosphaeriacea®unk

JattaeaBerl.

Pleurostomatacea®éblova, L. Mostert, W. Gams & Crous
Pleurostomalul. & C. Tul

DiaporthalesNannf.
Diaporthosporellacea€ .M. Tian & Q. Yang
DiaporthosporellaC.M. Tian& Q. Yang

MagnaporthalesThongk., Vijaykr. & K.D. Hyde

Magnaporthacead.F. Cannon
FalciphoriellaM. Hern-Restr. & Crous
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Order: MyrmecridialesCrous
Family. MyrmecridiaceaeCrous
MyrmecridiumArzanlou, W. Gams & Crous

Order: Ophiostomataleenny & Kimbr.

Family. Ophiostomataceadlannf.
Leptographiuntiagerb. & Melin (=GrosmanniaGold.)
SporothrixHektoen & C.F. Perkins

Diaporthomycetidadamilies incertae gdis

Trichosphaeriaceaes. Winter (=Plectosphaerellacea?/. Gams, Summerk
& Zare)

Brunneochlamydosporiu@iraldo Lépez & Crous
Chordomycesilanenko, Georgieva & Grusrzhim
FurcasterigmiunGiraldo Lopez & Crous
FuscohyphaGiraldo Lopez & Crous
GibellulopsisBat. & H. Maia

LecteraP.F. Cannon

ParamusicilliumGiraldo L6pez & Crous
PhialoparvumGiraldo Lopez & Crous
Plectosphaerell&leb.

SayamraellaGiraldo Lopez & Crous
Sodiomyce&.A. GrumGrzhim

Stachyidium Link, Mag. Gesell. naturf. Freunde
SummerbelligGiraldo Lopez & Crous

Verticillium Nees

Family:

Trichosphaeriaceagenerancertae sedis
Acrostalagmugorda

Subclass: Hypocreomycetida®.E. Erikss. & Winka

Order: CoronoploralesNannf.

Family: Ceratostomatacea®&. Winter
DactylidisporaY. Marin, Stchigel
Echinusithec&'. Marin
VittatisporaChaudhary P.

Order: GlomerellalesChadef. ex Réblova, W. Gams & Seifert

Family: Glomerellacead ocq. ex Seifer& W. Gams
ColletotrichumCorda

Order: Hypocrealed.indau

Family: Acremoniopsidacea#l. Li, M. Raza & L. Cai

Acremoniopsi#\. Giraldo, Gené & Guarro

Family. BionectriaceaeSamuels & Rossman
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Family.

Family:

Family:

Family.

Family:

Family.

Family:

Acremoniunlink
AmphichordaFr.
Clonostachy€orda
Emericellopsis).F.H. Beyma

ClavicipitaceagLindau) Earle ex Rogerson

Keithomyce$Samson, Luangsard & Houbraken

MarquandomyceSamson, Houbraken & Luangaad
MetgpochoniaKepler,S.A. Rehner & Humber

Metarhizium S o r o k @hamagleomycesigler; = MetacordycepsG.H.
Sung, J.M. Sung, Hywel Jones & Spatafor&omuraeaViaubl.; =Stereocrea
Syd. & P. Syd.)

PochoniaBat. & O.M. Fonseca

Romanoarhirum.

Cordycipitacead&reisel ex G.H. Sung).M. Sung, Hywelones &
Spatafora

Beauveriavuill.

CordycepgqFr.) Link (=Isaria Pers.; &MicrohilumH.Y. Yip & A.C Rath)
Gamszare&.F. Zhang & L. Cai

LecanicilliumW. Gams & Zare

SimpliciliumW. Gams & Zare

Hypocreacea®e Not.
KiflimoniumSummerb., J.A. Scott, Guarro & Crous
TrichodermaPers.

Myrotheciomycetacea€rous
TrichotheciunLink

Nectriacea€erlul. & C. Tul.
CalonectriaDe Not.
CylindrocladiellaBoesew.
FusariumLink

MariannaeaG. Arnaud ex Samson
Nectria(Fr.) Fr.

Neocosmosporg.F. Sm.
Paracremoniuni. Lombard & Crous

Ophiocordycipitacea&.H. Sung, J.M. Sung, Hywdbnes & Spatafora
PurpureocilliumLuangaard, HywelJones, Houbraken & Samson
Ophiocordycep®etch

TolypocladiumW. Gams

Polycephalomycetacedg.H. Sung, J.M. Sung, Hywdbnes & Spatafora
Polycephalomycelsobayasi
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Family.

Order:
Family.

Family:

Family.

Subclass:

Order:
Family:

Order:
Family:

Stachybotryaceak. Lombard & Gous
Brevistachyd.. Lombard & Crous
DidymostilbeHenn.
MemnoniellaHohn.
MyrotheciumTode
Stachybotry€orda

MicroascalesLuttr. ex Benny & Kimbr.
Ceratocystidaceakocq. ex Réblova, W. Gams & Seifert
Ceratocysti€llis & Halst.

GraphiaceaeDe Beer
GraphiumCorda

Microascacead uttr. ex Malloch
AcauliumSopp

Cephalotrichuniink

GamsiaM. Morelet
Lomentosporddennebert & B.G. Desai
MicroascusZukal

Petriella Curzi
Pseudallescheriélegroni & I. Fisch.
Scopulariopsidgainier
Scedosporiunsacc. ex Castell. & Chalm.
Wardomyce§&.T. Brooks & Hansf.
Wardomycopsit/dagawa & Furuya
YunnaniaH.Z. Kong

TriadelphiaceaeY.Z. Lu, J.K. Liu, Z.L. Luo & K.D. Hyde
TriadelphiaShearer & J.L. Crane

SordariomycetidaeO.E. Erikss & Winka (=MeliolomycetidaeP.M. Kirk &
K.D. Hyde)

Cephalothecale$faharachch. & K.D. Hyde
Cephabthecaceadi6hn.
Victoriomyced. Davolos, B. Pietrangeli, A.M. Persiani & O. Maggi

Chaetosphaerialesiuhndorf, A.N. Mill. & F.A. Fernandez
ChaetosphaeriaceaBéblova, M.E. Barr & Samuels
CaligosporaRéblova

Chaetosphaeridul. & C. Tul.

ChloridiumLink (Chloridium=Gonytrichur
Dinemasporiun.év.

KionochaetaP.M. Kirk & B. Sutton

MenisporaPers.
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Thozetell&Kuntze
VerhulstiaHern-Restr.

ConiochaetalesHuhndorf, A.N.Mill. & F.A. Fernandez
(= CordanalegVl. Hern-Rest. & Crous)

Family. Coniochaetaceadlalloch & Cain

ConiochaetgSacc.) Cooke

Order:

Family. CordanaceadNann.

CordanaPreuss
Order: SordarialesChad. ex D. Hawks. & O.E. Erikss.
Family. Chaetomiacea&. Winter

Achaetomiund.N. Rai, Tewari & Mukerji

ArxotrichumA.Nov §kov§ & M. Kol aSi k
ChaetomiunKunze

HumicolaTraaen

Staphylotrichund.A. Mey. & Nicot

Stellatospord. Ito & A. Nakagiri

ThielaviaZopf

TrichocladiumHarz

Family: Diplogelasinosporacea¥. Marin & Stchigel
DiplogelasinosporaCain

Family: NaviculisporaceaeY. Marin & Stchigel
NaviculisporaStchigel, Y. Marin, Cano & Guarro

Family. PodosporaceaX. Wei Wang & Houbraken
CladorrhinumSacc. & Marchal
PodosporeCes.
Triangularia Boedijn (=Apiosordaia Arx & W. Gams)

Family: Schizotheciacea®. Marin & Stchigel
JugulosporaN. Lundg.,
Lundgvistomyce¥. Marin & Stchigel

Family: Sordariaceads. Winter
BoothiellaLodhi & Mirza
NeurosporaShear & B.O. Dodge (&elasirosporaDowding)
PseudoneurosporBania Garcia, Stchigel & Guarro
SordariaCes. & De Not.

Sordarialesgenerancertae sedis
EosphaeriaHohn.
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Subclass:

Order:

Family.

Family.

Family:

Order:
Family:

Family:

Family.

Family:

Xylariomycetida€O.E. Erikss & Winka
AmphisphaerialedD. Hawksw. &0O.E. Erikss.

Apiosporacea&.D. Hyde, J. Frohl., Joanne E. Taylor & M.E. Barr

Arthrinium Kunze

NigrosporaZimm.

BeltraniaceaeNann.
BeltraniellaSubram.

Sporocadacea€orda

Bartalinia Tassi

BroomellaSacc.

Neopestalotiopsisaharachch., K.D. Hyde & Crous
RobillardaSacc.

XylarialesNannf.
Coniocessiacea@Asgari & Zare
Coniocessidania Garcia, Stchigel, D. Hawksw. & Guarro

HansfordiaceaeCrous
HansfordiaS. Hughes

MicrodochiaceaeHern-Restr., Crous & J.Z. Groenew.
Idriella P.E. Nelson & S. Wilh. (MonographellaPetr.)
MicrodochiumSyd.

XylariaceaeTul. & C. Tul.
AscotrichaBerk.
ConiolariellaAsgari & Zare
Xylaria Hill ex Schrank

Sordariomycetesrdersincertae sedis

Order:
Family:

Subphylum
Class:
Order:
Family

AmplistromatalesM.J. D'souza, Maharachch. & K.D. Hyde
Amplistromatacead¢duhndorf,A.N. Mill., Greif & Samuels
AcidothrixHuj s1 ov§ & M. Kol aS2k

Saccharomycotina.E. Erikss. & Winka

Dipodascomycetelsl. Groenew., Hittinger, Opulente & A. Rokas
DipodascaledVl. Groenew., Hittinger, Opulente & A. Rokas
Trichomonascacea&urtzman & Robnett

Trichomonascusl.S. Jackson emend. Kurtzman & Robnett
Zygoascudl.T. Sm.
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Class: PichiomycetedV. Groenew., Hittinger, Opulente & A. Rokas
Order: PichialesM. Groenew., Hittinger, Opulente & A. Rokas
Famiy: PichiaceaeZender

OgataeaY. Yamada, K. Maeda & Mikata

PichiaE.C. Hansen

Class: Saccharomycete®.E. Erikss. & Winka
Order: Ascoideales.H. Schaffner
Family. Saccharomycopsidaced&x & Van der Walt

Saccharomycops Schignning

Order: SaccharomycodaleBl. Groenew.Hittinger, Opulente & A. Rokas
Family. Saccharomycodaced€udryavtsev
Hanseniaspor&ikes

Ascomycotayenerancertae sedis
EffetiaBartoli, Maggi & Persiani
HeterocephalunThaxt.
GilmaniellaG.L. Barron
PhaeotrichoconiSubram.
Solosympodiellatsush.

Genera notes and the taxonomy of solscomycota
AscomycotaCaval-Sm.

Pezizomycotin®.E. Erikss. & Winka
Dothideomycete®.E. Erikss & Winka

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

CladosporialesAbdollahz. & Crous
Cladosporiacea€halm. & R.G. Archibald

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

For synonymdor eachgenus see Species Fungorum (2025)

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

Link (1816) introducedCladosporium with C. cladosporioidesas the type species. The
genus comprises three major complexascladosporioidesC. herbarumandC. sphaerospermum
(Dugan et al. 2008, Bensch et al. 201Currently, around 200 species are listed in Sipecies
Fungorum (2025)The asexual morph is hyphomycetous, having coronate conidiogenous loci and
catenate cadia with hila, consisting of a convex central dome surrounded by a raised periclinal
rim (Bensch et al. 2012Arrangements of conidial chains facilitate the mass spreading of conidia
over long distances. Species can be found as plant endophytes, huh@larrpathogens, and
also as hypeparasites on other fun¢ggchubert & Braun 2008Bensch et al2012. They have a
worldwide distribution, including air, animals, food, sludge, soil, and w@emsch et al. 1993,
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Bensch et al. 2012a et al. 2017)Species exhibit halotolerance, osmotolerance, thermotolerance,
and psychrophilic properti€Ma et al. 2017Jayawardena et al. 2018, Kularathnage et al.)2025

Table 2 Cladosporiunspecies isolated from soil

Species Country Habitat or soil type References
Cladosporium Denmark Pea field soll Bensch et al. (2012)
cladosporioides
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
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 lturrietaGonzélez et al
C. pseudotenellum (2021)
Cladosporiunsp. Papua New Guinea Coral reef coast soil Zalar et al. (2007)
C. sphaerospermum Canada ND
C. speluncae Brazil Cawe soil Dutra et al. (2023)

(ND= The information is not available)

Figure 31 Cladosporium cladosporioides Conidiophores and conidia. Redrawn frbomschet
al. (1993)
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MycosphaerellalegNannf.) P.F. Cannon
Dissoconiacea€rous & de Hoog

Ramichlaidium Stahelex de Hoog, Stud. Mycol. 15: 2977 Fig. 4

Index Fungorum number: #690; Facesoffungi number: FoF 06941

de Hoog (1977)introduced Ramichloridium and typified by R. apiculatum Species
Fungorum (2025)ists 23 species under this genuwghile seven species have molecular data
(Hongsanan et al. 2020aArzanlou et al. (2007 )provided a morphological and phylogenetic
revision (based on LSU and ITS gene regions)Ramichloridiumwith a key to ramichloridium
like generaThis is an anamorpt genus with a hyphomycetous asexual morph. It is characterized
by havingdark brown,straight, unbranchecdr rarely branched, thiewalled conidiophoresvith
continuous or several additional thin septa. Conidiogenous cells are polyblastic, terminal,
integrated, smooth, thiekalled, golderbrown, apical part sulyaline with sympodial
proliferation, straight or flexuous, geniculate or nodose, conspicuous; scars are crowded or
scattered, unthickened, unpigmented to faintly pigmented, or slightly prondeetitles. Conidia
are slitary, aseptate td-septate, subyaline 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 secessisschizolytic(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 Seych&tlemlou et al.
2007, Hongsanan et al. 2020a, Salvatore et al. 20BR2michloridium apiculatunproducesa
rapicone that leads to pesarvest losses in apples and pé&avatore et al. 2022)

Table 3Ramichloridiunspecies isolated from saill

Species Country Habitat or soil type References
Ramichloridium Georgia Forest sail Arzanlou et al. (2007)
apiculatum

R. apiculatum Pakistan ND

a

Figure 4 7 Ramichloridium apiculatum(CBS 156.59)aic Conidiophores with sympodial
proliferating conidiogenous cells and conidia. S¢ésde dc = 10 e m. ARzmdoauetwn f
al. (2007)
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ExtremaceaegQuaedvl. & Crous

PseudoramichloridiumCheewangkoon & Crous, Persoonia 23: 75 (2009). Fig. 5
Index Fungorum number: IF 513854; Facesoffungi number: FoF 06851
Pseudoramichloridiunwas esthlished byCheewangkoon et al. (2009)th P. henryias

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

Fungorum 2025)two spedes with molecular dataCheewangkooret al. (2009) provided the

phylogenetic anales based on LSU to infer its placement@natosphaeriacead.he genus was

subsequently transferred Extremaceadased on the phylogenetic revision@fiaedvlieg et al.

(2014) The asexual morph is hyphomycetous and characterized by unbranchedy shigihtl

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

conidiogenous cellsConidia are sutyaline to pale brown, aseptate, obovoid to fusiform,-thin
walled and smooth to slightly verruculose. The sexualpmaf the genus is not determined yet.

These species have been recorded from plants and soil from Australia, Brazil angACtaniou

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

Table 4 Pseudoramichloridiungpecies isolated from soil

Species Country Habitat or soil type References
Pseudoramichloridium Brazil Forest soll Arzanlou et al. (2007)
brasilianum Cheewangkoon et a
(2009)
P. xinjiangens China Park soil Jiang et al. (2017h)
a b

Figure 57 Pseudoramichloridium henrfiCBS 12475). a Conidiophores. b Conidiogenous cells
andconidiaScal e bar: a, b Eheewangkoantal.(F089% r awn fr om
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96/0.99| Neoceratosperma soli MFLUCC 24-0467
82/0.99) | o oceratosperma soli MFLUCC 24-0468
99/1.0

Neoceratosperma alsophilae COAD118
92/1.00]

Neoceratosperma yunnanense CBS 119975

Z9/0:58 Neoceratosperma legnephoricola CBS 142189

100/1.00 Neoceratosperma eucalypti CBS 137998 Neoceratosperma
Neoceratosperma goldingiae BRIP75790a

Neoceratosperma cyatheae CPC 18580

90/0.99 Neoceratosperma haldinae CBS 142190
10 Neocercosporidium smilacis CBS 556.71 e
97/1.00 Neocercosporidium
-/0.96 /1. Neocercosporidium smilacis CB5122888a
87/0.99 ek Pluripassalora bougainvilleae CBS 142237 Pluripassalora

Xenosonderhenioides indonesiana CBS 142239
Xenosonderhenia eucalypti CBS 138858
Polyphialoseptoria tabebuiae CBS112650 Polyphialoseptoria

Xenosonderhenioides

100/1.00

63/-[ Zasmidium angulare CPC 19042
100/1.00 Zasmidium cerophillum CBS 10359
Zasmidium cellare CBS 146.36

99/1.00

92/0.99 Zasmidium citri-griseum CBS 122455

75/- Zasmidium aucklandicum CPC 135.69 Zasmidium
66/~ Zasmidium biverticillatum CBS 335.36
Zasmidium arcuatum CBS 113477
100/1.00 [ Schizothyrium pomi CBS 228.57

Schizothyrium pomi CBS 486.50 outgrou P

0.03

Figure 6 T The bestscoring maximum likelihood tres generatedrom the combined LSU and

ITS sequence data faelected species iMycosphaerellaceaeBootstrap 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 bluetgpé sicains are in bold.

The tree is rooted t8chizothyrium pomiCBS 228.57 and CBS 468.50)he 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 likeihood value of-7424.047814The 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, A= 1.00000, CG = 1.00000, CT = 5.60171, GT = 1.00000; gamma
distribution shape parameer U = 0. 407.

Mycosphaerellaceakindau

Neoceratosperm&rous & Cheew., Persoonia 32: 257. 2014.

Index Fungorum number: IF 8089Fmacesoffungnumber: FoF08516

Crouset al. (20149 introducedNeoceratospermavith the type speciedy. eucalypti.The
genuscompriseseven specigSpecies Fungorum 2025nd all of them have molecular data. The
asexual morph consists of conidiophores that are reduced to brown, verruculesgjnsiiizal
conidiogenous cells, and conidia that are solitary, rarely irramehed chains, subcylindrical,
medium brown to dark brown, verruculose, warty, distoseptateamithbtuse apex and a truncate
base(Crouset al 2014a) The species have been reported from Australia, Brazil, China, Laos and
Thailand assoctad with living and dead leave@/ideira et al. 2017)The genus has not been
reported from soil previously.

Neoceratospermaoli Yasanthika & K.D. Hyde, sp. nov. Fig. 7.
Index Fungorum number: IF90342Haces of Fungi number: FoF 16701
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Etymologyi The specific eghet "soli", from Latin, refers to thesolatedsoil, the substrate
of which the holotype was collected.

Holotypei MFLU 25-0126

Sexual morph: Undetermined. Asexual mor@lonidiophores6i 8 x 4i6 em (x = 7 x 4.5
e m, n = 15), s- dol matr@anematous, estraight, thyalines te pele brown, septate,
branched, smootlConidiogenous cellgerminal in conidiophores, intercalary in prostrate hyphae,
smooth, sometimes verruculose, rablastic, rarely polyblastic, sympodially proliferating through
rim-like previous conidiogenous loci, thickalled, pale brownConidia5i 16 x 3i8em (x= 10 x 6
e m, n , selitar® ér)occasionally in chains, sejindrical to dumbbelshaped, hyalineot
sukhyaline, smooth to verruculose, rounded to thin at apex, rounded or enlarged atiBase, 0
distoseptate, constricted at septa with an inconspicuous hilum at base.

Culture characteristicé Colonieson PDA at 2 525 cm Hiancaftensevel
days olive-brown to dark brown surface, reverse dark brown, flaegular filiform margin.
Mycelium2i3 em (e = 2.5em, n = 25), immersetb superficial, hyaline to siyaline or pale
brown, branched hyphaesmooth to courssurfaced, thickvalled, septatesporulated after 4
weeks.

Material examined’ Thailand, Chiang Rai, Buddha Cave (What Tham Phra), on sail,
99.788928N, 19.9175247E, 425m, 21 June 2021, W.A. Erandi YasantMkaU( 250126
holotype),ex-type living culture 48-cv8-64 = MFLUCC 240467.ibid. (MFLU 25-0127, isotype),
living culture 48bcv8-64b = MFLUCC 240468.

GenBank numbers MFLUCC 240467: LSU: PQ578016, ITS: PQ578006; MFLUCG 24
0468 LSU: PQ590756, ITS: PQ590758

Notesi Based on morphmolecular resultdNeoceratospermsaoli (MFLUCC 24-0467 and
MFLUCC 240468 areintroduced as a new species. The ragéne phylogeny (Figure 6) shows
that our species produced an independent clade sistieoteratosperma alsophilaéth 82% ML
and 0.96 BYPP statistical suppoWwe compared the nucledes 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\inalsophilae thus, comparing the morphology of our species
was not possibléGuatmosim et al. 2016)The other two adjacent species have asexual morphs; of
these,N. yunnanensidas cylindrical to long obclavate, filiformj 6 eu or distoseptate conidia
with a shortobconical truncate base and rounded ap@uatimosim et al. 2016)and N.
legnephoricolahas cylindrical, straight or curved, I0-distoseptate conidia with obconically
truncate base and conically truncate aféiieira et al. 2017) In contrast, our species has sub
cylindrical to dumbbelshaped, hyaline to shipaline, 0 3-distoseptate conidia with a rounded to
thin apex anda rounded, enlarged base. Considering the ngaltie phylogeny and the distinct
morphology, we confirnN. soli as a new species isolated from disturbed cave soil. This is the first
report of aNeocerabspermaspecies from soil, as this genus was previously found associated with
plants(Crous et al. 2014a, Guatimosim et al. 2016, Videira et al. 2017)

PiedraiaceaeViégas ex Cif., Bat. & S. Camposa

PiedraiaFonseca & Ledo, Memorias do Instituto Oswalitaz 21 (suppl. 4): 125 (1928). Fig. 8

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

Fonseca & Areakio (1928)ntroduced Piedraia, with P. hortae as the type species.
Currently, two species are present in the gpecies Fungorum 20p5and both of them have
molecular data. Initially, the genus was placedPiedraiaceagCiferri et al. 1956) but based on
phylogenyCrous et al. (2009) placed it underTeratosphaeriaceaeHowever,Hongsanaret al.
(2020a)and other subsequent studieggestedPiedraiain PiedraiaceaeThe sexual morph d®.
hortaeis described as having ascostroma singly or in groups with loculi containing asci that contain
1i 8 protunicate oval asci, whose wall disappears with spore maturity. Asci bear fusiform,
sometines straight, but usually curved orsBaped, aseptate, and hyaline to slightly dark
pigmented ascospores with a filiform appendage at both (@a#tsashio & Vanbreuseghem 1971)
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Piedraiaincludes human pathogens that can infect the scalp and hair. Theigelstsibuted in
Brazil, Indoniesia, Surinam and Venezuela and have been isolated from cropdpdeadapiens,
mammalian hair, soil and stagnant waduggia et al. 2008, Hongsanaat al. 2020a, Pem et al.
2024)

Figure 71 Neoceratosperma sqMFLU 25-0126 Holotype) a, b Culture characters on PDA (b =
revere). ¢ Sporulated colony with conidial attachments on the mycelium. d Immature hyphae. e
Mature hyphae.ii Conidiophores with conidiogenous cellsny Conidia. Scale barsith = 20

e m.

Table 5Piedraiaspecies isolated from soil

Species Country Habitat or soil type References

Piedraia hortae Nigeria A market Nwokeoma et al. (2017)
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Figure 81 Piedraia hortae a Vertical section of an ascoma. b Stroma on human hair. ¢ Peripilar
nodules grown on hypha. d Hypha on the culture. e Ascospores. Scal@bars= 20 & m. Re
from Hongsanaret al (2020a)

SaccotheciaceaBonord.

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

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

Aureobasidiumwas introduced byiala & Boyer (1891)with Aureobasidium vitiss the
type speciesCurrently, there are 36 species listedSpecies Fungorum (2025yhile 28 have
molecular data(Tan & Steinrucken 2024)Thambugalaet al. (2014) placed Aureobasidium
Saccotheciunand five other genera idureobasidiaceaewhich was introduced b@iferri (1958)
Based on phylgeny, later studies have plac&dreobasidiunin Dothioraceae(Joneset al.2019,
Leeet al.2021) however, some studies have shown fhateobasidiaceagvas introduced earlier
by Bonorcen (1864) as Saccotheciaceaeto accommodateSaccothecium As a result,
Aureobasidiumis currently placed irSaccotheciaceagHongsanan et ak020a Calabonet al.
2023. The asexual morph is characterized by acervular to sporodochial, amphigenous,aabstom
conidiomata with hyaline, cylindrical, clavate or globose, holoblastic, and polyblastic
conidiogenesis cells. Conidia are hyaline to dark brown, ellipsoidal to spherical, reniform te sickle
shaped, aseptate with cylindrical and obtuse éhdambugalaet al.2014) Aureobasidiunspecies
have been identified as endophytes, saprobes and pathogens associated with plants and human
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pathogens recorded from air, clinical laboratory samples, glass, marine sediments, marshland, soil,
stone and watdZain et al 2009,Arzanlou 2012, Wet al. 2023 Pem et al. 2024 They have been
reported from several countriesmicluding China,the Czech Republic, India, Korea, Romania,
Spain, the Netherlands artde USA. These species are utilized as biocontrol agents and for
producing biodegradable extracellular polysaccharidezanlou 2012, Wiet al.2023)

Table 6 Aureobasidiunspecies isolated from soil

Species Country Habitat or soil type References

Aureobasidiunpullulans Egypt Valley areawadi Houf Zain et al. (209)

Teratosphaeriacea€rous & U. Braun

Acidiella Hujslova & M. Kola S 2 k , Fungal Diversity 58:FgB® (20

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

Hujslova et al. (2013) erectedAcidiella based on the LSU phylogeny and morphological
characters, wit A. bohemicaas the type species. Currently, five species are listed iSbeies
Fungorum (2025) all of them with molecular data. The asexual morph is hyphomycetous,
producing velvety black colonies, consisting of septate, branched, hyaline, orgaie Hyphae.
Conidial formation occurs through fragmentation, resulting in oblong or swollen arthroconidia with
truncated end@Hujslovaet al.2013) The sexual morph is presently unknown. These species have
been recorded from mine spoil, soil, and thdl wha cooling tower in the Czech Republic, Poland
and the USAHujslovéaet al.2014,Crouset al.2017b,K o | &t$k2R21, Pem et al. 2024

Table 7 Acidiella species isolated from soil

Species Country Habitat or soil type References
Acidiella bohenica Czech Republic Acidic soil in a Kaolin Hujslové et al. (2013)
quarry

Figure 971 Acidiella bohemicdCBS 132721)a Conidiogenesis and the arthroconidia. Scale bar: a
= 10 &m. R Eujsiové et@l. (2063p m

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

Devriesia was established bySeifert et al. (2004) based on the ITS phylogeny,
accommodating the type egesD. staurophora Currently, 12 specgehave beerlisted in the
genus while eight species hawaolecular datgSpecies Fungorum 2025)he asexual morph is
hyphomycetous with mononematous, pale brown, unbranched or sparingly branched conidiophores
with a stipe, and holoblastic, polyblastic, or sometimes monoblastic conidiogenouBeetlissia
has two types of conidiaamoconidia that are slightly pigmented with a cylindrical to fusiform
base, and the septate, subhyaline conidia arranged in dpetadrohaingSeifertet 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 {isit#tet al. 2004 Pem et al.
20249).

Table 8 Devriesa species isolated from soil

Species Country Habitat or soil type References
Devriesia acadiensis Canada Heattreated soil in Seifert et al. (2004)
D. shelburniensis blueberry fields

D. thermodurans

D. chlamydospora Japan Garden soil

Figure 107 Devriesia staurophordDAOM 230744) a Conidiophores and ramoconidia. Redrawn
from Seifertet al.(2004)

Order: Pleosporaled uttrell ex M.E. Barr

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

Index Fungorum number: IR1008 Facesoffungnumber: FoF 07097

Acrocalymmawas established bflcorn & Irwin (1987) assigningA. medicaginisas the
type species. Based on mbgbogy coupled with ITS and LSUbased phylogeny,
Trakunyingcharoeret al. (2014) introduced Acrocalymmaceado accommodateAcrocalymma
Recently, Tennakoon et al. (2021) and Liu & Zeng (2022) provided phylogenetic and
morphological analyses for this genus. Currently, 18 species have been listed Speties
Fungorum (2025)and all of then 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 helmethaped mucilaginous appendage at each(Atmbrn & Irwin

1987, Jaysiri et al. 2019) The £xual morph has ostiolate ascomatssp8red asci containing
fusiform ascospores with hyaline shed®Bhoemakeret al. 1991) Acrocalymma arengaeA.
chuxiongenseA. hongheenseéA. pterocarpiand A. walkerhave been reported as sak morphs

(Liu & Zeng 2022).Acrocalymmaspecies are recorded as pathogens and saprobes from terrestrial
and aquatic plants and soil in Australia, China, Korea and Thdiexlet al. 2026 Tennakoon et

al. 2021, Konta et al. 202Bem et al. 2024vlanavas

Table 9 Acrocalymmaspecies isolated from soill

inghe et al. 2025

Species Country Habitat or soil type References
Acrocalymmaguizhouense  China Rhizospheresoil of Perilla Shao et al. (2023
frutescens
A. pterocarpi Korea Field soil Das et al. (2R0a)
100/1.0%
80/

76/--

100

66/--

100/1.00

98/0.96

100/1.00

100/1.00 93

100/1.00 |Ascocylindrica marina MD6011

Ascocylindrica marina MF416

100/-- |Boeremia exigua CBS 107.21
Boeremia exigua CBS 431.74

0.02

98/1.00

Acrocalymma medicaginis MFLUCC 17-1423
Acrocalymma medicaginis MFLUCC 17-1439
Acrocalymma medicaginis CPC 24340
Acrocalymma medicaginis CPC 24345
Acrocalymma medicaginis CPC 24342

Acrocalymma medicaginis CPC 24343

Acrocalymma medicaginis CPC 24341
1.00|Acrocalymma pterocarpi C233
Acrocalymma pterocarpi MFLUCC 17-0926
98/0.99|Acrocalymma bipolare MD 1321
Acrocalymma bipolare CBS H22673
Acrocalymma bilobatum KLChenL119
Acrocalymma bilobatum MFLUCC 20-0125

Aacrocalymma chuxiongense IFRDCC3104

93/-

~ Acrocalymma paeoniae CGMCC3.24440
97/0.99[ Acrocalymma vagum CPC 24226

Acrocalymma vagum CPC 24225 Acroealymiaess

/ ’]jromlymma walkeri CBS 257.93
Acrocalymma walkeri MFLUCC 18-0547
/Acrocalymma ampeli MFLU 19-2734
Acrocalymma ampeli NCYU 19-0008
~ Acrocalymma aquaticum MFLUCC 11-0208

Acrocalymma guizhouense GZUIFR H22.029

Acrocalymma fici CBS 317.76

Acrocalymma hongheense HKAS 111909

Acrocalymma hongheense HKAS 111907

Acrocalymma hongheense HKAS 111908

‘ 100/1.00 |Acrocaly cycadis CBS 137972
‘Acrocalymma cycadis CPC 17345

99/1.00
Acrocalymma hyaline GZC230590

Acrocalymma hyaline GZCC230591
Acrocalymma arengae MFLUCC 15-0327A

1.00 Acrocalymma magnoliae MFLUCC 21-0204

Acrocalymma magnoliae 209 MFLUCC 18-0545

Acrocalymma yuxiense HKAS 111910

Ascocylindricaceae

Outgroup
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Figure 117 The bestscoring maximum likelihood tree generated of the combined SSU, LSU and
ITS sequence data feelected genera iscrocalymmacea Bootstrap support values of maximum
likelihood greater than 60% and Bayesian posterior probabil(BYPP) greater than 0.90 are
indicated above the nodes. Newly added strains are in blue agpdesgtrains are in bold. The tree

is rooted toBoeremia exigugCBS 431.74 and CBS 431.74jrains The topology and clade
stability of the combined genese 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 7424.047814The 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;06000na

di stribution shape parameter U = 0.738.

Acrocalymma medicaginisAlcorn & J.A.G. Irwin, Trans. Br. mycol. Soc. 88(2): 163 (1987).
Fig.12

Index Fungorum number: IF 13008 cesoffunghumber: FoF 07099

Sexual morphAscomata47i 150x 52/ 91 um (= 82 x 67 um, n = 10), seAmmersed to
erumpent, solitary or in groupeppyriform to ovoid.Peridium7i12 em (x = 9 em) wide, inner
subhyaline to goldebrown cell layers and hyaline outer cell layers, compassi$ of textura
angularis Asci52/39em x 81 12um (¢ = 45 x 9um, n = 20), fissitunicate, clavate, hyaline, curved
to straight, 8spored, shorstalked.Ascosporesi 16.5em x 3i5em (x = 11 x 4.5um, n = 20),
biseriate, fusiform, hyaline, straight to slightly curveeseptate, constricted ¢he septum, thick
walled.Asexual morph: Undetermined.

Culture daracteristics Col oni es grew on PDA at withBinhl4 reeé
days, circular, flat, entirenargined, white surface became whitish red when mature, reverse white,
became crireon at the center with yellowisied outer ring when maturMycelium1.53 em (x =
2g m, n superfiziél jo semimmersed, hyaline, smocthalled, septatesporulated after three
weeks.

Material examined Thailand, Chiang Mai Province, Mae On Dist, Tham Muang On
cave, on soil, 99.238054 N, 18.7862964 E, 496 m, 9 May 2022, W.A. Erandi Yasa(itfka)
25-0116), living culture 58cv20-17 = MFLUCC 240396.ibid. (MFLU 25-0117), living culture
58b-cv20-17b=MFLUCC 240469

GenBank numbersi MFLUCC 24-0396: SSU: PQ559869, LSU: PQ559854, ITS:
PQ559850; MFLUCC 240469: LSU: PQ572138, ITS: PQ570529

Notesi Acrocalymma medicaginisas introduced byAlcorn & Irwin (1987)from root and
crown rotting ofMedicago sativaFabaceag in Australia. It has latebeen isolated from dead
stems ofChromolaena odoratan Thailand(Mapooket al. 2020) and dead culsiof herbaceous
plants in China (Zhang et al. 2024b) In the phylogenetic analyses (Figure 11), our strains
(MFLUCC 240396 and MFLUCC 29469) grouped witiA. medicaginisvith 76% ML statistical
support. However, th8ayesianvalue was less than 0.90. Our isolates (MFLUC®@0296 and
MFLUCC 240469) are morphologically similar toA. medicaginis by having 8spored,
fissitunicate, cylindrieclavate, straight aslightly curved, short stalked asci and ascospores with 1
2-seriate, hyaline, straight or slightly curved, and-tedled constricted at the septuyilcorn &
Irwin 1987) However, ourcollectionis slightly different from the type species by having thick
walled ascosporesihus, this species seems to be a complex which requires detailed research.
Based on morphology and muifene phylogeny, we confirmed our leation isolated from
disturbedcave soils in Thailand as. medicaginislt is the firstA. medcaginisstrain reported from
Thai soils and the first member of this genus associated with the cave environment.
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Figure 127 Acrocalymma medicagini®MFLU 25-0116. a, b Culture characters on PDA (b =
reverse). ¢ Sporulated colony with ascomata. dukéshyphae. e Ascomata. f Ascomatal walk g
Asci. li p Ascospores. Scale bars: e =50 umjk g 20 um, d,1p = 10 um, Ko =5 pm.

Amorosiaceaelhambug. & K.D. Hyde

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

Index Fungorum number: IF 555529acesoffungnumber: FoF 05230

Amorocoelophomavas introduced byayasiriet al. (2019) based orSSU, ITS, LSU and
TEF1-Usequences and the morphological evidence. Currently Aimarocoelophomapecies are
listed in theSpecies Fungorum (2025and 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 wittbmyter layer and
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the pycnidia wall having thick, two layers, inner hyalitextura angularis,1i 2 cell layers and
outer textura angularis, brown, 12 cell layers. Conidiogenous cells are phialidic, doliiform,
hyaline, smootiwalled and hyaline, cylindricalaseptate, smoottand thirwalled conidia with
guttules that are concentrated at the giddyasiriet al. 2019) Most of the species are recorded
from leaf spots, associated with leaf lesions, fallen pods and soilGtong New Zealand and
Thailand(Jayasiriet al.2019, Ariyawansa&t al.2020, Crou®t al.2021c)

Podocarpomyces knysnanus CBS146076

81/0.99 Podocarpomyces
100/1.00 Amorocoelophoma camelliae NTUCC18-097-2
Amorocoelophoma camelliae NTUCC 18-097-3
Amorocoelophoma camelliae NTUCC 18-097-1
100/1.00 | Amorocoelophoma sinensis ZYZ2023
79/0.9. Amorocoelophoma sinensis ZYZ2023

/0.95 84/0.99 100/ 1.00 | Amorocoelophoma soli MFLUCC 24-0402
Amorocoelophoma soli MFLUCC 24-0470

Amorocoelophoma cassiae MFLUCC 17-2283
Amorocoelophoma neoregeliae CBS 146820
Alfoldia vorosii REF113
Alfoldia vorosii REF117
Alfoldia vorosii CBS 145501 Alfoldia
100/1.00 |Neothyrostroma encephalarti CBS 146037
Neothyrostroma encephalarti CPC: 35999
Neothyrostroma
1%{ Neoangustimassarina sichuanensis CGMCC 3.20937
Neoangustimassarina sichuanensis UESTCC 22.0001

Amorocoelophoma

90/0.99

Neoangustimassarina

97/1.007 Angustimassarina camporesii MFLU 18-0057
73;{ 0 Exosporium stylobatum CBS 160.30

96/1.00 Angustimassarina premilcurensis MFLUCC 15-0074

Angustimassarina kunmingensis KUNCC 22-10799
Massarina corticola CBS 154.93

T Angustimassarina italic MFLUCC 15-0082
Angustimassarina arezzoensis MFLUCC 13-0578
Angustimassarina populi MFLUCC 13-0034

-/1.00 |Angustimassarina giiercicala MFLUCC 14-0506

66/

100/1.00

Angustimassarina rosarum MFLUCC 15-0080

Angustimassarina giiercicala MFLUCC 14-0506
/1.00 Angustimassarina alni MFLUCC 15-0184
Angustimassarina acerina MFLUCC 14-0505

Angustimassarina coryli MFLUCC 14-0981

Angustimassarina sylvatica MFLUCC 18-0550
Amorosia littoralis CBS 120399 .
" Amorosia
100/1.00 T Lophiomurispora hongheensis KUMCC 20-0217

100/1.00
Angustimassarina

Lophiostoma macrostomum HHUF27293

0.02
Outgroup

Figure 1371 The bestscoring maximum likelihood tree generated of the combined SSU, ITS and
LSU sequence data faelected genera iAmorosiaceaeBootstrap 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 agpdesgtrains are in bold. The tree

is rooted toLophiomurispora hongheensiSUMCC 20-0217 andLophostoma 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, l#id: 860 bp.A final ML optimization
likelihood value of- 7424.047814. The matrix had 585 distinct alignment patteitis22.01% %
undetermined characters and gaps. Estimated base frequencies were as follows; A = 0.253032, C =
0.219699, G = 0.273895, F 0.253374, substitution rates AC = 2.142025, AG = 3.315365, AT =
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2.3966, CG = 1.013124, CT = 10.058142, GT = 1.000000; gamma distribution shape parameter
U = 0.678674.

Table 10Amorocoelophomapecies isolated from soil

Species Country Habitat or soil type References
Amorocoelophoma sinensis China Guizhou Wildlife Park Zhanget al.(2024b)
Amorocoelophoma solYasanthika & K.D. Hyde, sp. nov. Fig. 14

Index Fungorum number: IF90304kacesoffunghumber: FoF 16702

Etymologyi The specific epithetsoli", from Latin, refers to the soil, the substrate of which
the hobtype was collected.

Holotypei MFLU 25-0121

Sexual morphAscomateB0i 150x 100 480um (¢ = 108 x 257 um, n = 5), mostly solitary,
immersed or serimmersedglobose to subgloboséght brown, pseudoparenchymatowgalled.
Ascil5130x 3i 7.5um (= 20 x 4.5 pm, n = 10),-8pored, bitunicate, fissitunicate, cylindrical to
clavate, slightly arved, pedicellate, rounded at the ap&gcospore$i8 x 3i4 um (k=7 x 3.5
pum, n = 15), biseriate to trseriate, partially overlapping, hyaline, aseptate, ellipsoidal to reniform,
thick-walled. Asexual morph: Undetermined.

Culture daracteristics Col oni es on PDA at 2 5,withind4edays,h e d
circular, flat, irregularlymargined, brownish gy surface, became @jish brown center and
whitish to ivory at periphery when mature, reverse yellowish brown, dark brown center, yellow
middle ring and whitish yellow peripherjycelium1i 3.5em (x = 2.5em), superficial to semi
immersed, hyaline to pale bronsmoothwalled,septate, sporulated after 4 weeks on PDA.

Material examined Thailand, Chiang Rai, What Tham Pha Tong cave, on3xi9038925
N, 20.0918488 E, 430 m, 28 Aug 2022, W.A. Erandi YasantiWa_{U 25-0121 holotype),ex-
typeliving culture88-cv23-12 = MFLUCC 24-0402.ibid. (MFLU 25-0122 isotype) living culture
88b-cv23-12b= MFLUCC 240470.

GenBank numberss MFLUCC 240402: SSU: PQ573489, LSU: PQ570690, ITS:
PP993906; MFLUCC 28470: SSU: PQ576457 LSU: PQ576474, ITS: PQ576414.

Notesi In this study, we introducAmorocoelophomaoli from undisturbed cave soils in
Thailand.According to the phylogeny (Figure 13), atrans (MFLUCC 240402 and MFLUCC
24-0470 cluster withAmorocoelophomaassiag MFLUCC 17-2283 C259),A. neoregeliadCBS
146820) andA. sinensis(CGMCC 3.25499 and forma sister lineage té\.. sinensifCGMCC
3.25499) with 79% ML and 0.95 BYPP statistisapport However, in our treei. camelliaedoes
not group with otheAmorocoelophomapecies, similar to Zhargt al.(20240). We compared the
nucleotides across the ITS (+5.8S) gene regioAmorocoelophomaoli (MFLUCC 240402 and
MFLUCC 240470)with A. cassiaeandA. neoregeliaeThere are 23/ 465 (4%) (including gaps)
differences betweeAmorocoelophomaoli and A. cassiagwhile 27/ 376 (7%)including gaps)
with A. neoregelia@nd31/ 472 (6%)including gaps) withA. sinensisAmorocoelophoma cage,

A. neoregeliaeand A. sinensishave beemecorded from theiasexual morphs, and our collection
reports the first sexual morph in this geny8ayasiriet al. 2019, Ariyawansaet al. 2020.
Amorocoelophoma camelliagas recorded on leaves @amellia sinensisin China (Taiwan)
(Ariyawansaet al. 2020) A. cassiaeon fallen pod in Thailand (Jayasiriet al. 2019) and A.
neoregeliaeon leaf spos in New ZealandCrous et al. 2023¢while A. sinensias been reported
from soil in China(Zhang et al. 2024b). Thus, based on both morphology and ragéne
phylogenyAmorocoelophomaoli is introduced as a nespecies, and interestingly, it ise first
Amorocoelophomapecies documented from soils in Thailand.
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Figure 1417 Amorocoelophoma sol(MFLU 25-0121, holotypg. a, b Culture characters on the
PDA (b = reverse)c Sporulated colony with ascoma&, e Hyphaef Ascomata. g. Vertical cross
section of Ascomata. h Asci. |, m Ascospores. Scale bars: f, g = 100 um, e = 20 pm, d, h = 10 pm,
i, =5 um.

Anteagloniacead&.D. Hyde, J.K. Liu & A. Mapook
AnteagloniumMugambi & Huhndorf, Syst. Biodiv. 7(4): 460 (2009)

Index Fungorum number: IF 54163 acesoffungnumber: FoF 06701

Anteagloniumwas introduced with the type speciés,abbreviatumyhich was preiously
known asGlonium abbreviatums (Mugambi & Huhndorf 2009) Based on the phylogenetic
revision ofHyde et al. (2013) Anteagloniaceaevas erected while accommodatiAgteaglonium
as the type genushere are 11 species listed in Bygecies Fungorun2025), and all of them have
molecular data. Both asexual and sexual morphs have been identiffedeimgloniumand the
genus was initially distinguished by its smaller asconatmgate or globosesmall ascosporesah
are |l ess than 8 A datmostium (222 8e x sfMagmmbi & Bluhndorf 2009,
Jaklitschet al. 2018. However, the subsequent species discovered in the genus have globose
ascomata, often with raised, laterally compressed apices that are iabeninitially identified
memberqCarneiro de Almeida et al. 20148pecies are found atead wood and leaves collected
in Greece, Kenya, Pennsylvania, Spain, Thailandth@tSA. There is no previous record of the
genus from soil habita(@hanget al 2023a)
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98/0.997" Anteaglonium abbreviatum ANM 925a
Anteaglonium abbreviatum GKM 1029
Anteaglonium brasiliense HUEFS 192250
83/0.91| Anteaglonium thailandicum MFLUCC 14-0816
Anteaglonium thailandicum C012
Anteaglonium rubescens CBS 143911
Anteaglonium parvulum C019
65/1.00 38_ n Anteaglonium parvulum C024
Anteaglonium parvulum C026
Anteaglonium parvulum C0O09
Anteaglonium globosum ANM 925.2 Anteagloniaceae
Anteaglonium globosum SMH 5283
95/ 93/ﬁAntecrgIonium latirostrum GKM 1119
Anteaglonium latirestrum GKML100Nb
- Anteaglonium hydei GZCC 20-0196
Anteaglonium queenslandicum BRIP71684a

Anteaglonium soli MFLUCC 24-0471
Anteaglonium soli MFLUCC 24-0472

nteaglonium lusitanicum AMI-SPL647

Anteaglonium gordoniae MFLUCC 17-2431
Neolophiotrema xiaokongense KUMCC 20-0173

Flammeascoma lignicola MFLUCC 10-0128
Flammeascoma bambusae MFLUCC 10-0551

Purpureofaciens aquatica MFLUCC 18-1241

65/0.96

99/0.99

94/1.00 100/1.00

80/0.91

65/-

99/-

79/'.

95/1.00 Triplosphaeria maxima KT807

Tetraploa sasicola KT563 Tetraplosphaeriaceae

76/- 74/ Byssolophis sphaerioides IFRDCC 2053
Ulospora bilgramii AFTOL ID1598
100/1.00 Verruculina enalia BCC 18402 Testudinaceae
100/0.99 T Hermatomyces iriomotens KT361
Hermatomycetaceae

Hermatomyces tectonae MFLUCC 14-1140
Lophiotrema eburnoides KT 1424.1

Lophiotrema fallopiae KT2748
100/1.00 ' Mytilinidion resinicola CBS 304.34
~ Mytilinidion scolecosporum CBS 305.34

Lophiotremataceae

0.05

Outgroup

Figure 157 The bestscoring maximum likelihood tree generated of the combined ITS, SSU, LSU,
TEF1-U and RPR sequence data foknteagloniaceaend 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. Newdly stiddles are in

blue and extype strains are in bold. The tree is rooteidilinidion resinicola(CBS 304. 34) and
Mytilinidion scolecosporunfCBS 305. 34). The topology and clade stability of the combined gene
tree are compared with the single genalgses. The approximate length of the combined
alignment is 3784 bp, and single gene alignments are SSU: 976bp, ITS: 537 bp, LSU: 645 bp,
TEF1-U726bp,RPB2900bp.A final ML optimization likelihood value 0f16854.010. The matrix

had 585 distinct alignment pattenwgh 42.65% undetermined characters and gaps. Estimated base
frequencies were as follows; A = 0.250, C = 0.250, G = 0.250, T500s21bstitution rates AC =
1.00000, AG = 3.66088, AT = 1.00000, CG = 1.00000, CT = 8.41951, GT = 1.000000; gamma
di stribution shape parameter U = 0.502.

Anteaglonium soliYasanthika & K.D. Hyde, sp. nov. Fig. 16
Index Fungorum number: IF9034Z22acesoffagi number: FoF 16703
Etymologyi The specific epithetsolio, from Latin, refers to the soil, the substrate of which
the holotype was collected.
Holotypei MFLU 250165
Sexual morph: Undetermined. Asexual morBbnidiomata30i 75% 25/ 65em (x= 50 x 40
€ m, n = 10), pycnidial, dark brown to bl ack,
semtimmersed. Conidiomata wall comprising brown to hyaline cells dextura angularis
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Conidiogenous celld.53 x 112.5em (x = 2 x 2em, n = 15), hyahe, phialidic, ampulliform,
smoothwalled. Conidiali3 x 112.5em (x = 2 x 1.5em, n = 25), hyaline, thickvalled, rough,
aseptate ellipsoidal to globose or obovoid, occasionally rounded apex, tapering at the base,
sometimes with 112 lateral protuberanse

Culture daracteristic§ Col oni es on t he PDA at ,Withinl4 r eac
days, circular, flat, entirenargined, initiallygreyish white, becoming brown to grsh brown,
reverse dark brown center, light brown middle rind and dark brmmphery.Mycelium1i 2.5em
(2= 1.5em, n = 25),superficial to semimmersed, hyaline to palbrown, septate, thiekalled,
sporulated after six weeks on PDA.

Material examined Thailand, Chiang Mai, Mae On District, Tham Muang On cave, on
soil, 99.288054 N, 18.7862964 E, 496 m, 9 May 2022, W.A. Erandi YasantMka. 250165
Holotype),ex-typeliving culture62-cv20-14 = MFLUCC 240471.ibid. (MFLU 25-0166 isotype),
living culture 62bcv20-14b= MFLUCC 240472.

GenBank numbers MFLUCC 240471: LSJ: PQ578018, ITS: PQ578017; MFLUCC-24
0472: LSU: PQ590757, ITS: PQ590759

Notesi The combined ITS, SSU, LSTEF1-Uand RPR2 phylogenetic tree in Figure 15
shows that our species (MFLUCC-R471 and MFLUCC 240472) clustered withidnteaglonium,
producing a distinct branch sister Ao lusitanicumwith 80% ML statistical supportand BYPP
value was less than 0.90he 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, onlhe sexual morph was reported far lusitanicum Thus, morphological
conmparison with our species was not possible (EBaral. 2022). Mostly other Anteaglonium
species were also reported as sexual morphs, whilebescensA. parvulumandA. thailandicum
were reported in their asexual morphs (Jayairal. 2016, Jaklitschet al. 2018). Anteaglonium
thailandicumand A. parvulumhave globose conidiogenous cells and globose conidia that are
rounded at both endJayasiriet al. 2016) andA. rubescendas lageniform to ampulliform or
subglobose conidiogenous cells and subgdelio globose or ellipsoid conidia with2(3) guttules
(Jaklitsch et al. 2018) Our species is different from the above three by having ampulliform
conidiogenous cells anellipsoidal to globose or obovqidguttulate conidia, occasionally witn
roundedapex and tapering at the base. Alonghwnulti-gene phylogeny andhorphology, we
introduce Anteaglonium solfrom disturbedcave soils in Thailand. This genus has mainly been
isolated as plant saprobes (Boebtral.2009, Jayasiret al.2016, Jaklitsclet al. 2018, Tanret al.
2022), hene, this becomes the first membsolated from soil habitats.

AstrosphaeriellaceaePhook. & K.D. Hyde (€aryosporaceaeHuang Zhang, K.D. Hyde &
Ariyaw.)

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

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

Pithomyceswas introduced byBerkeley & Broome (1873)typified with Pithomyces
flavus There are 45 species listed in Bgecies Fungorum (2025nd six of them have molecular
data(Hongsanaret 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 solitany tor
black, obovate to oblong, verruculose, with transverse, dark septa. The sexual morph is
characterized by solitary to gregarious, erumpent to superficial ascomata, textinra angularis
to textura prismaticacell wall, and bitunicate, fissitunieat 8spored 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
saprobegWanasimgheet al.2018a, Pem et al. 2024)
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Figure 1617 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 célia. iConidia. Scale
bars: e =20,fimms5dem. 10 &m

Table 11Pithomycespecies isolated from soil

Species Country Habitat or soil type References
Pithomycedongiclavisporus China Warm temperate area Liu & Zhang (2007)
P. pallidus

P. pavgii

ConiothyriaceaeéW.B. Cooke
Coniothyrium Corda, Icon. fung. (Prague) 4: 38 (1840).
Index Fungorum number: IF 7765; Facesoffungi number: FoF 08171
Coniothyriumwas introduced byorda (1840rnd is typifiedby C. palmarum Currently,
457 species are ¢luded in this genugndonly six the mokcular data (Hongsanan et al. 2820
By providinga comprehensive phylogeny of the combined LSU and ITS sequenceeda,yter
et al. (2013)accommodat€oniothyriumin Coniothyriaceagwhile erecting this as the type genus
of the family. The asexual onph is characterized by pycnidial conidiomata that have broadly,
flask-shaped conidiogenous cells and light to dark brown;delted conidia. This genus is known
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as saprobes or plant pathogesisd some have been found in air and soil habitats with wiakid
distribution(de Gruyteret al.2013)

Table 12Coniothyriumspecies isolated from soil

Species Country Habitat or soil type References

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

Corynesporascacedsgivan., Mycological Rgearch 100: 786 (1996).

CorynesporaGissow, Zeitschrift fir Pflanzenkrankheiten und Pflanzenschutz 16: 10 (1906).

Index Fungorum number: [F795 Faces&fungi number: FoF 06663

Corynesporawas introduced byGissow (1906with C. cassiicolaas the type spees
Studies have identifie@orynesporaas a polyphyletic genu€rous et al. 2015 Hyde et al. 2016,
Voglmayr & Jaklitsch 2017)while the phylogenetic revision afoglmayr & Jaklitsch (2017)
transferred severalorynesporaspecies tdHelminthosporiumThere are 129 valid species in the
genus, howeverl3 specieshave molecular datéliu et al. 2023a) Thus, more collections are
requiral to build an irdepth phylogey in the genus. Most of the specieave been identified
based on the morphological cbeteristics(Hongsanaret al 2020a) Most speciesoccur 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 path@ens et al. 2009Pem et al. 2024The
pathogenic mode causes leaf spots, and is a significant plant pathogenic genus that causes target
spot disease worldwide (Koenning et al. 208éhlub et al. 200Fulmer et al. 2012).

Table 13Corynesporaspecies isolated from soil

Species Country Habitat or soil type References

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

CucurbitariaceaeG. Winter (=Fenestellacea®!.E. Bairr)

NeocucurbitariaWanas., E.B.G. Jones & K.D. Hyde, Mycosphere 8(3): 408 (2017).
IndexFungorum number: IF 552832; Facesoffungi number: FoF 02902
Neocucurbitariawas introduced bywWanasinghe et al. (2017ayith morphemolecular

(LSU, SSU and ITS) analyses while accommodabhginguishominisas the type species. The

genus comprises 29 spes (Species Fungorum 2025nd all have beesupported with molecular

data. The eelomycetous asexual morph is pycnidial, globose tegtnifiose, with hyaline, septate,
doliiform to cylindrical conidiogenous cells, and hyaline, aseptate, cylindricadlipsoidal,
smoothwalled conidia. The sexual morph is characterized by black, superficial taraemrsed,

globose, ostiolate ascomata with a peridium comprisetexifira angularis cells. Asci are 8

spored, bitunicate, fissitunicate, cylindrical, shoeticellate, comprising muriform, mostly

el l i psoi dal ascospores wi t h 61 8 t (Bustam s1980,r s e

Wanasinghe et al. 2017&pecies have been isolated from Australia, Italy, Spain, the Netherlands

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

lungs, corneal scrapings and wounds, sea wateoramdpeciefom soil (Wanasinghe et al. 2017a,

ValenzuelaLopez et al. 201,8Pem et al. 2024

Table 14Neocucurbitariaspecies isolateftom soll

Species Country Habitat or soil type References
Neocucurbitaria cava Germany ND ValenzuelaLopez et al.
(2018)
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Dictyosporiaceaédoonmee & K.D. Hyde

Neodendryphielldturrietaa Gonzalez, Dania Garcia & Gené, MycoKeys 37: 25 (2018) Fig. 17

Index Fungorum number: IF 824664, Facesoffungi number:0Ba&4

lturrietaaGonzalez et al. (2018htroducedNeodendryphielldbased on morphmolecular
analyses (ITS and LSU), with the type specistarraconensi(lturrietaGonzéalez et al. 2018)
Neodendryphiellgpresently comprises four speci@sSpecies Fungorum (2025and all of them
have molecular data. The asexual morph is hyphomycetous and has conidiophores that are
subhyaline to brown, smooth to verrucose, sem@acronematous to macronemapu
mononematous, eredr slightly flexuous, cylindrical, septate and unbranched or branched towards
the apical region. Conidiogenous cells are integrated, terminal or intercataiyroduce conidia
in acropetal branched chains. Of these, ramoconidigpa@e 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
undiscoveredNeodendryphiellaspeciehave been reported from dung, dead stdeavesand soil
in China, Italy, Mexico and SpaifiturrietaGonzéalez et al. 2018, Dong et al. 20Z2m et al.
2024.

Table 15Neodendryphiell@pecies isolated from soil

Species Country Habitat or soil type References
Neodendryphiella Mexico City area lturrietaGonzalez et al
michoacanensis (2018)
N. tarraconensis Spain Garden

a

Figure 177 Neodendryphiella tarraconen@MR 16234)a Conidiophores. b Conidi&cale bars:
a, b =10e mRedrawn fromturrietaGonzalez et al. (2018)

DidymellaceaeGruyter, Aveskamp & Verkley (Microsphaeropsidacea®ian Chen et al.)

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

Index Fungorum number: IF 723Baesoffungi number: FoF 07121

Ascochytawas introduced b¥lotzsch(1830) andA. pisiis designated as the type species
(Boerema & Bollen 1975)Currently, 25 species are valid under the geand 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, sqlitaryconfluent
conidiomata with an ostiolate or poroid opening. Conidiogenous cells are annellidic or phialidic,
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and conidia are hyaliner slightly coloured (yellow to pale brownyariably-shaped (ovoid,
oblong, subcylindrical, ellipsoidal, cymbiform or allantoid), mostly uniseptate, sometifigs 2
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, 8spored, subcylindrical to subclavate, or saccate. Pseudoparaphyses present but
disappear at maturity and ascospores are ovoid to ellipsoidat)yshgtonic, hyaline to yellowish
andbecome brown after relegsk 3-septate andonstricted at the septunMe | 6 n jChen2t0 0 O
al. 2015. SomeAscochytaspecis are plant pathogens of cereal crops and legumes, and several
species show host specificitgn Campanulaceae, Chenopodiaceae, Leguminosae, Poaceae,
Solanaceaeand Umbelliferae (ValenzuelaLopez et al. 2018Hongsanan et ak0203. It is a
ubiquitous genus with a global distribution, occurring in aquatic and terrestrial environments
including ded stems, leaves and sojlsou et al. 2020aPem et al. 2024

Table 16 Ascochytaspecies isolated from soil

Species Country Habitat or soil type References

Ascochyta clinopodiicola USA Canyonlands Nationa Hou et al. (2020b)
Park

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

A. syringae

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

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

Cumuliphomawas introduced by alenzuda-Lopez et al. (2018yith comprehensive mutti
loci phylogenetic analyses (LSU, ITBUB2andRPB2 and morphology. This genus is typified by
Cumuliphoma omnivirenslt currently comprises four speci€Species Fungorum 2025and
molecular data is provetl for all of them. The asexual morph is characterized by brown, globose,
glabrous, pycnidial conidiomata that are mostly confluent, and hyaline, ellipsoidal to cylindrical,
smoothwalled and aseptate conidia. The sexual morph is not reported. Chlamsoapmabsent
in most species and have only been observe@.immnivirens Cumuliphomais reported from
human clinical samples, plant materials and soil habitats in Belgium, China, India and the USA
(ValenzuelalLopez et al. 2018)

Table 17Cumuliphomaspecies isolated from soil

Species Country Habitat or soil type References
Cumuliphoma indica Papua New Guinea Varirata National Park ~ ValenzuelaLopez et al.
(2018)

Cumuliphoma indicaValenz:Lopez, Stchigel, Crous, Guarro & Cano, Stud. Mycol. 90:283.7)
Fig. 19

Index Fungorum number: 1819880 Faces of Fungi number: FoF 16704

Sexual morph: Undetermined. Asexual mor@lonidiomatall(0i 120 x 100/ 110em (% =
113 T 107.5 &m, n = 10), pycni di al , -imuoessed, y i
dark brown to black, globose, glabro@onidiomata walll2.5 18 em (x.= 15em, n = 10), thick,
composed of cells déxtura angularisConidiogenous cell8.55x% 2i3.5em (x =4 x 2.5em, n =
10), hyaline, phialidic, ampulliform, smoethalled Conidia2.54 x 1.5/2.5em (x = 3.5 x 2em,

n = 25), hyaline, aseptate, thiekalled, ellipsoidal to suleylindrical, guttulate Chlamydospores
absent.

Culture characteristics Colonieson PDA becomei%b cm diam., after seven days at 25 °C,
dark brownto dark grey, reverse brownish grey at the center and dark brown at the edge, undulate
margined, flat, powdery surfacelyphae2.55 em (¢ = 4 em, n = 20), hyaline to pale brown,
smooth, thinwalled, septate.

>
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Material examined Thailand, Chiang Rai, Wdh Tham Pha Tong cave, on soil, 99.9038925
N, 20.0918488 E, 430 m, 28 Aug 2022, W.A. Erandi Yasanthika (MFL012®B), living culture

80-cv23-18 =MFLUCC 24-0397.
GenBank numbers MFLUCC 240397: LSU: PQ560071, ITS: PQ56006FUB2

PV535934.

97/0.98|Ectophama iranica SCUA-K1G1
79/~ Ectophoma iranica SCUA-G1
Ectophoma sp.URMA408
as/..‘Ectaphoma multirostrata CBS 110.79
Ectophoma multirostrata CBS 368.65
Ectophoma multirostrata CBS 274.60 Ectophoma
Ectophoma multirostrata MFLUCC 24-0398
Ectaphama phoenicis ZHKUCC 22-0163
Ectophoma phoenic ZHKU 22-0093
100/1.00 Ectaphamaphoenicis ZHKUCC 22-0164
100/2.00 T\ | Eetophoma pomi CBS 267.92
Ectophoma pomi CBS 121.93
100/-1| Ectophoma insulana CBS 140548
Ectophoma insulana CBS 252.92
100/1.00 Stagonosporopsis actaeae CBS 106.96
78l- 83/ Stagonosporopsis dennisii CBS 631.68
100/1.00 Stagonosporopsis helianthi CBS 200.87
Stagonosporopsis crystaﬂim:forgy‘é é:g?, 515.3&%5,_0 psis
100/1.00 [ Boeremia foveata CBS 109176
Ny Boeremia hedericola CBS 367.91
86/ 100/1.00| teterophoma verbascicola CGMCC 3.18364
100/1.00 Heterophoma verbascicola LC 8164
90/ ! X eterophoma
Heterophoma dictamnicola CBS 507.91
7 ~ Heterophoma adonidis CBS 114309
100/1.00 | Allophoma nicaraguensis CBS 506.91
Allophoma tropica CBS 436.75
0o/ 1-00|:Longidia’yme!la clematidis CBS 123705
Longididymella vitalbae CBS5:123707
89/--| 94/--[" Remotididymella humicola CBS 120117
Remotididymella villepreuxpowerae BRIP71430a
Remotididymella anthropophila UTHSC DI16-278
Remotididymella bauhiniae MFLUCC17-2281
Remotididymella brunnea CBS 993.95
100/1.00 pemotididymella anemophila C74
Remotididymella capsici CBS 679.77
100/1.00 Remotididymella destructive CBS 133.93
Remotididymella destructive CBS 378.73
[Remotididymella ageratinae MFLUCC 24-0474
"~ Remotididymella ageratinae MFLUCC 24-0473
Remotididymella ageratinae MFLUCC 23-0079
Remotididymella fici-microcarpae ZHKU 22-0096
Similiphoma crystallifera CBS 193.82 Similiphoma
100/1.00 ™ Epjcoccum camelliae CGMCC 3.18343
Epicoccum latusicollum CGMCC 3.18346 Epicoccum
Nothophoma anigozanthi CBS 381.91
69/-| | 8Y/ l Pseudohendersonia galiorum MFLUCC 14-0452 Nothophoma
5/“|7Norhophoma quercina CBS 633.92
Platychora ulmi MFLli’C'% %«},}__Jﬁ% .
100/1.00 I pidymella aquatic CGMCC 3.18349
Didymella macrophylla CGMCC 3.18357  pjdymelia
Didymella exigua CBS 183.55
o 11&‘)’;'10-509 Cumuliphoma indica CBS 123396
"™ Cumuliphoma indica MFLUCC 24-0397

100/1.00

100/--
90/—

62/
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Figure 181 The bestscoring maximum likelihood tree generated using the combined, ITS, LSU,
RPR and TUB2 sequence data ddidymellaceaetaxa Bootstrap support values of maximum
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likelihood greater than or equal to 60% and Bayesian posterior probabilities (BMRRrghan or

equal to 0.90 are indicated above the nodes. Newly added strains are in bluetygedstvains are

in bold. The tree is rooted taeptosphaeria conoide@BS 616.75) and. doliolum(CBS 505.75).

The topology and clade stability of thendsined 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 bpUB2: 312, LSU: 904 bp anBPE2: 596. The matrix had 1046 distinct
alignment patterns, wit24.36% 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 di stribution shape parameter U = 0.57215¢

Figure 181 Continued

Notesi Cumuliphoma indicavas introduced byalenzuelaLopezet al. (2018) from an
unidentifiedsubstrate in India and soils in Papua New Guinea. Baségemombined LSU, ITS,
RPB and TUB2 phylogeny (Figure 18), our strain (MFLUCC -B897) grouped witlC. indica
(CBS 654.77)with 100% ML and 1.00 BYPP support. Howevér, lijiangensis(YMF1.05096)
was not included in our analyses as the sequenees not available irGerBank (Chen et al.
2023) When comparingach gene region of our strain (MFLUCC-@397) with those of the type
species (CBS 654.77), they showed 100% similarity. Our isolate also has similar morphological
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