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Abstract

Woody litter contributes to the high microbiological diversity of tropical forests, providing both
habitat and nutrients. In forest environments, fungi are the most abundant microbial communities
associated with woody litter, playing vital roles in theataposition proces®iversity and abundance
of fungal communityare influenced byvarious factors, i.e., the decomposition stage, wood type,
moisture content, and substrate siklis paper elaborates the study of morphology, phylogeny; host
recurrence, and diversity patterns across two seasons and three decomposition stages in saprobic
microfungi associated with woody litter dfayariophyton zizyphifoliumMicrocos paniculata
(Malvaceae),Dipterocarpus alatugDipterocarpaceae)Afzelia xylocarpa Dalbergia cana and D.
cultrata (Fabaceae) at Doi Tungational park, Chiang Rai, Thailand. Fungal communities of woody
litter from these host species have not been-iwe#stigated. Fuhermore, theaelationshipof host
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phylogenyto wood-dwelling microfungal communities has not been establishedgal isolates were
obtained through single spore isolatioand their morphologies werecharacterized. Multilocus
phylogenetic analysesing Maximum Likelihood (ML) and Bayesian Inference (BBsed on different

gene regions specific to each taxon, were conducted to cospeuies identify andaxonomic
classificationsHostrecurrence of the identified fungi based on morphological and molecular data, and
fungal diversity across seasons and decomposition stages were analyzed to evaluate fungal community
composition A total of 125 fungal collections were identifig@presenting three classes, 24 orders, 45
families, 63 genera, and 91 spedj€able S). Among these taxa, this study provides detailed taxonomic
informationand phylogenetic analyses for one new family, two new genera, 11 new species, five first
reports of sexual or asexual morph connections, 28hdew hostfungal recordsadditional fungal
collectiors, habitat, anchew geographical recordd.he newly introduced taxa ar€hromolaenicola
doitungensisColletotrichum nayariophyti, Corynespora chiangraien€iglindroconidiis doitungensjs
Dictyoarthrinium doitungensjs Nemania doitungensis, Oxydothis dalbergiae, Palmiascoma
chiangraiense Pisorisporium nayariophyti, Striaticonidium chiangraiensend Xylochrysis
chiangraiensis.of these,NovolignincolaceagNovolignincola doitungensgjss introducedas a new
family, andDoitungomyce¢Doitungomyces dipterocarpandSporicula(Sporiculachiangraiensiyas

new generaln addition, new sexual or asexual records Gailetotrichum gigasporum, Cytospora
heveae, Misturatosphaeria viridibrunnea, Paraconiothyrium archidendng Pseudofusicoccum
kimberleyenseare describedln addition fungal hostrecurrence wasilso investigated Hierarchical
clustering revealed minor differences in fungal community composition across phylogenetically related
hosts, with the highest specificity at the genus level. The early decomposition stage exhibited the highest
diversity with distinct dominangenera. Additionally, fungal genus diversity showed distinct seasonal
patterns, with more genera displaying high abundance during the dry season.

Keywords i 14 new taxai fungal diversityi fungal communityi hostrecurrencel multilocus i
taxonomy

INTRODUCTION

Woody litter decomposition, a vital process in forest ecosystems, is significantly influenced by
fungal colonization (Blackwell 2011, Fukasawa et al. 2012, Niego et al. 20¥8aytinhabiting fungi,
especially ascomycetes, play a crucial role in decomposing lignocellulosic material, driving nutrient
cycling, and ecosystem functioning acrasvarioushabitats.Therefore, their diversity is essential to
ecosystem dynamics (Treseder & Lennon 2015, Kahl et al. 2017, Sayer eOal T2@2decomposition
of forest litter represents one of the most diverse and vital functions within mycological communities
(Hyde etal. 2007, 2016a). The natural structure of forests offers diverse microclimatic conslitans
as differences in temperature, humidity, and substrate moatdrdynamics that support the needs of
wood-decomposing fungi (Nordén et al. 2004). However, the fungal population is remarkably influenced
by the diversity of plant communities, and the fungi affect plant growth through pathogenic and
mutualigic behaviors, thus affecting nutrient availability and cycling (Abrego & Salcedo 2013,
Tennakoon et al. 2021b, Niego et al. 2023b).

The composition of woethhabiting fungal communities is strongly influenced by tfleest)
species (Purhonen et al. 2020), and plant species diversity has more significant impact on decomposition
rates than climatic variations (Cornwell et al. 2008). The wood from diverse plant species possesses
unique physical structures and chemical compasstiovhich vary according to the plant species, thus
creating distinct microhabitats for various fungal species (Pioli et al. 2Ra#jla et al. (2010) found
that thehigh species richness observed in broadleaved trees is primarily due to the higher diversity of
Ascomycota. Although hodtee species clearly influence the composition of winba@biting fungal
communities, the impact of host identity on their functional aositn remains largely unexplored
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(Purhonen et al. 2020yhe physical propertiesf the substratsignificantly influence the diversity and
abundance of woody litter fungi. For instance, woody littarsisting of individual piecesith a large
diameter supports a higher abundance of species and fungal richness, wherediasmtai twigs and
branches provide suitable substrates for common fungal species (Bassler et a¥ &1 6).al(2022)

showed that fungal alpha diversity differed across tree species and stem compartmernighesith
diversity in bark than wood. Also, Gymnosperms and angiosperms had distinct fungal communities, and
stem chemistry and density were important factors shaping fungal community structure in decaying
stems.Based on the capabilities of different fungal species to decompose lignocellulose, wood
decomposition by fungi is categeed into three types of decay: whita, brownrot, and softrot
(Fukasawa 2012). Fungi change the wood during decomposition and cause changes in microscopic traits,
decayed woodolour, and corresponding loss of acid unhydrolyzable residue (AUR) and holocellulose
(Fukasawa et al. 2009). Fungal population varies with the progression of the decomposition process
(Fukasawa & Matsukura 2021) due to changes in wood decay, suchtaatituts in lignin (Hoppe et

al. 2036, Arnstadt et al. 2016pand other chemical content. The lignin content of woody substrates is
influenced by both tree species and the degree of wood decomposition (Hoppe &)aHigbdlignin

content hinders the decay process by serving as a barrier that limits the penetration of enzyme molecules
into the lignocellulose complex (Kahl et al. 201Ih addition to releasing energy and nutrients, wood
dwelling fungi, in terrestrial and stream ecosystems fix significant amounts of nitrogen and significantly
impacton carbon storge in forest ecosystems (Harmon et al. 1986).

AiHostspecificityd is a concept initially adopted by plant pathologists (Rapilly 1988) has
frequently been applied in mycology to show a communal or uriispgaloccurrence on a specific host
compared to other hosts (Malvick et al. 1998, Augustin et al., F@8nputtha et al. A7, Tennakoon
et al. 2021ah, Samaradiwakara et al. 202Zhou& Hyde (2001) proposed the terms"hose c ur r e n c €
and -H@closwityo for fungal use instead of usiripostpreferencé Hostspecificity may not be
suitable for saprobes unless they have a symbiotic phase, such as endophytes, at some point in their life
cycle. Therefore, they stated that hosturrence is an appropriate term regarding the sajmiabé
interactions. Hosexclusivity, as defined by Zhati Hyde (2001), refers to the occurrence of a strictly
saprobic fungus on a specific host or a limitadge of related host plants. They described-host
recurrence as the frequent or predominant presence of a symbiotic, parasitic, or saprobic fungus on a
particular host or a range of hosts while also being present on other host plants within the saine habit
Likewise, Mukwevho et al. (2020) referenced Z&uHyde (2001) in explaining hosixclusivity and
recurrence in saprobic fungi. They also remarked that instead of beingpegsic, these fungi are
classified as either hesiclusive growing on material derived from a particular host or a limited range
of related hostsor hostrecurrent This refers to fungi that predominantly grow on material from a
specific host but can also be found on material from other hosts within the same habitat (Mukwevho et
al. 2020). Numerous saprobic fungal species exHhilnihg preferences for decaying material originating
from specific host plant species or families; however, it remains unconfirmed whether these fungi are
exclusively linked to those particular hosts. Bhunjun et al. (2024) has suggested that most assomycete
have an endophytic ancestor and this may be the reason the saprobic aetibst or host
preferential. The recurrence of saprobic fungi associated with hosts has been investigated in leaf litter
on forest floors (Lodge & Cantrell 1995, Ferrer & @itb2003, Tennakoon et al. 2021a). Huhndbrf
Lodge (1997) reported low host specificity of weiotiabiting ascomycetes in a subtropical wet forest
in Puerto Rico. This concept provides a framework for understanding fbhogihssociations, however,
studies on how phylogenetically related host sggeanfluence wood decomposer microfungi and the
significance of such Opreferencesd remain | i mit

The termfibiodiversityd was first introduced in the literature by Wilson (1988). It is a complex
multidimensional concept. Biodiversity is a contractiorfimblogical diversity, encompassing all of
biotic variation from genetic differences to the entire ecosystems (Purvis & Hector B@@byersity
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is frequently defined as nABiological di versity
ecological complexes of which organisms are part, and it is defined as species richness and relative
species abundance i n spaccsman 2006). Traditiomallp, comBuniyl o s s
composition has been described by the number and abundance of species. In recent studies of
biodiversity, trait and evolutionary (phylogenetic diversity) pattemsvell agemporal analyses are
providing deeper insigh into the ecological and evolutionary mechanisms (Purvis & Hector 2000,
Pavoine & Bonsall 2011). Diversity indices (ShamWe av er |, Si mpson, Fi sh
mathematical tools that combine species richness and evenness into a single value. Stenhema

the most commonly used species diversity indices used in ecology (Ca@ngsl). Beta diversity,

defined as the difference in species composition (species presence/absence or abundance data) amon
different sites (Whittaker 1960, 1972). The cagotcef community resemblance is fundamental in
ecology. It allows researchers to quantify changes in community composition over time (De Caceres et
al. 2013).

This study investigates woody litter microfungi associated with six phylogenetically related host
species in Doi Tung National Park, Chiang Rai, Thailand. It examines theaebastence and
community composition of isolated fungi during wet and dry sesaaad three different decomposition
stages. A hierarchical selection of hosts is applied to evaluate whether closely related hosts have similar
fungal communities, with the aim of understanding patterns of recurrence and ecological adaptation. The
objectives of this study are: 1) to characterize and document new fungal taxa, npddiest and
geographical records associated witbody litter of six phylogenetically related hosts based on
morphology andnolecular phylogeny?2) to address the existing knowledge gaps in thereostrence
of woody litter microfungi, 3) to explore diversity patterns across two seasons and three decomposition
stages. By integrating host phylogeny, seasonal variation, and decompositiontisiagas]y provides
new insights nto the ecological factors that shape fungal community and their roles in litter
decomposition within a conserved tropical forest ecosystem.

MATERIALS AND METHODS
Study site, sample collection, fungal isolation, and morphological examination

Hanging or fallen dead branches of selected host plants were collected three timeswanktinee
intervals during March 2022 (dry season) and June and September 2022 (wet season) in Doi Tung
National Park, Chiang Rai Province, Thailand (temperature rabg3 °C). Doi Tung is a rehabilitated
nature reserve in Mae Fah Luang and Mae Sai districts. This mountainous highland, with Permian
limestone bedrock covers approximately 150 kamging from 4001,500 m altitude (Maxwell 2007,
Khamyong et al. 2014). A total of 180 samples per tree (320 per host, depending on tree size) were
collected in each collection, with sample sizes ranging frard@0m in length and i cm in diamete
randomly and subsequently classified into three decomposition stages (recently fallen, middle, and late)
based on their visual characteristics observed during examination. Six phylogenetically related host plant
species were selectéfzelia xylocarpa(Kurz) Craib (Fabaceae)Dalbergia canaGraham ex Kurz.
(Fabaceae), D. cultrata T.S.Ralph (Fabaceae), Dipterocarpus alatus Roxb. ex G. Don
(DipterocarpaceaeMicrocos paniculataL. (Malvaceae),and Nayariophyton zizyphifoliun¢Griff.)
D.G.Long & A.G.Mill (Malvaceae) (Fig 1, 2). Specimens from each tree were sorted s#parate
Ziploc bags and taken to the mycology laboratory at Mae Fah Luang University, Thanatick
laboratory, all samples were transferred into paper envelopes to prevent contamirfaionacre
morphological characteristics of fungi were examined using an Olympus SZX16 sterescape
(Olympus Corporation, Tokyo, Japaifhe micremorphological features were observed with a Nikon
ECLIPSE Ni (Nikon, Tokyo, Japan) amghotographedising amountedCanonEOS 600 D digital
camera (Tokyo, Japan). Fungal structures were picked using a needle and mounted in distilled water on
microscopsslides for photomicrography.
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All micro-morphologicaktructures were measured usihgTarosoft® v.09 Image Frame Work
program and measurements agarted as the range minimum, maximum and the average vahges
were processed for creating phaiates using Adobe Photoshop CS6 software v.13 (Adobe Systems,
San Jose, CA, USA). Axenic cultures were obtained through single spore isolation following the methods
outlined by Senanayake et al. (2020). Germinatspgres werephotographed and individually
transferred tgotato dextrose agar (PDA) (39 g/L distilled water, Difco potato dextrose) or malt extract
agar (MEA) (50 g/L distilled water) plates aimdubated at room temperature {28 °C) in daylighfor
one week Culture characteristics, such as growth rate and colony cdiextyre and shape were
determined from cultures on PDA. Herbarium materials were deposited in the Mae Fah Luang University
Fungarium (MFLU), Chiang Rai, ThailanBepresentativdéiving cultures were depositad the Mae
Fah Luang University Culture Collection (MFLUCC). Faces of Fungi numbers and Index Fungorum
numbers were obtained for fungal novelties as described in Jagtaziri(2015) and Index Fungorum
(2025). Data on the fungal taxa are deposited in the Greater Mekong Subregion fungal database
(Chaiwan et al. 2021).

Orders Malvales Fabales
| : | |
Families Malvaceae Dipterocarpaceae Fabaceae
———— | [ —
Genera Microcos Nayariophyton ~ Dipterocarpus Afzelia Dalbergia
| | | 1
SpecieS gy paniculata  N. zizyphifollum  D. alatus A.xylocarpa  D.cana D. cultrata

Figure 17 Selectedphylogenetically related host species in the experimental design.

DNA extraction, PCR amplification, and sequencing

Fresh mycelia were scraped from colonies grown on PDA plates and genomic DNA was
extracted using the PureDir&enomic DNA Isolation Kit (BieHelix Co., Keelung City) following the
ma n u f a dnstuatians Eatsacted DNA was kept &R0 °C for longterm storage. Polymerase chain
reaction (PCR) was performed in a 25 ¢l react |
Master MiII&QO02ng) DNSA template, 1 el oérseprbnerpi con
and 8. 5 -stelilizedwatebtd amplify different gene regions. DNA purity was assessed by
NanoDrop Onéspectrophotometer (Thermo Fisheiehtific, USA). The genes and primers utilized in
this research angresenteTable 1).PCR amplification products were visualized on 1.5% agarose gel
stained with DL5000 DNA Fluorescent Loading Dye (FluoroBy&reen, 6%, Hsinchu). The amplified
PCR products were purified and sequenced by Biogenomed Co., (Seoul, Republic of Korea). All
generated nucleotide sequences were deposited in GenBank and accession numbers are mentioned il
this paper

Alignments and phylogenetic analyses

The raw sequences were assembled using Seyiaion 7.1.0 (DNAStar Inc., Madison, WI, USA).
They were compared against the NCBI nucleotide -meolundant GenBank database
(https://blast.ncbi.nlm.nih.gov/Blast.¢gind recent publications for selection of the most closely related
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taxa. All sequences of representative taxa were downloaded and used for phylogenetic analysis.
Individual gene sequence alignment used MAFFT v.7 online program
(http://mafft.cbrc.jp/alignment/serveiatoh et al. 2019) and were automatically trimmed using TrimAl
v.1.3 with the-gt (0.3),-gt (0.5),-gt (0.7), orgappyoubptions (Capell&utierrez et al. 2009). Multigene
datasets were concatenated using Sequence Matrix v.1.8 (Vaidya et al. 2011).

Figure 21 Host plantspecieselected in this studw Afzelia xylocarpab Dalbergia canac Dalbergia
cultrata. dMicrocos paniculatae Nayariophyton zizyphifoliuni Dipterocarpus alatust the Doi Tung
National Park.
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The combined sequences were subjected to maximum likelihood (ML) and Bayesian inference
(Bl) analyses. ML trees wereonstructedin the online CIPRES Science Gateway platform
(http://www.phylo.org/portal2/, Miller et al. 2010), using RAXMHPC2 on XSEDE (8.2.12)
(Stamatakis 2014) with parameters set for 1,000 bootstrap replications and applying the GTRGAMMA
substitution model, and also using I TREE v. 1.6.10 web server (Trifinopoulos et al. 2016) with
branch supports reported as 1,000 Ultrafast BagisttUFBoot). The most optimal model of nucleotide
evolution was selected by ModelFinder within-TREE (Kalyaanamoorthy et al. 2017). Bl was
generated using MrBayes v. 3.2.7a with four simultaneous Markov chain Monte Carlo (MCMC) chains
and four runs (Rajuist et al. 2012). To determine Bayesian posterior probabilities the first 25% of trees
were discarded as bumn. The consensus tree was visualineth FigTreev.1.4.4(Rambaut 2015) and
edited using the opesource Inkscape v.1.8tfps://inkscape.orf.

Table 171 Details of genes/loci and primers.

Gene/Locus Primer (forward/reverse) Reference

ITS ITS5/ ITS4 White et al. (1990)

LSU LROR/ LR5 Vilgalys & Hester (1990)

SSuU NS1/ NS4 White et al. (1990)

act ACT-512F/ ACTF783R Carbone & Kohn (1999)

chsl CHS79F/ CHS345R Carbone & Kohn (1999)

gapdh GDF/ GDR Templeton et al. (1992)

rpb2 fRPB2-5F/ fRPB27cR Liu et al. (1999)

tefl-U EF1-983F/ EF12218R Rehner & Buckley (2005)
EF1-728F/EF1-986R Carbone & Kohn (1999)

tub2 T1/T22 O6Donnell et al
Bt2a/ Bt2b Glass & Donaldson (1995)
T1/Bt2b Glass & Donaldson (1995)

Genealogical concordance phylogenetic species recognition analysis

The pairwise homoplasy index (PHI) test veasmductedor the combined sequence datasiet
closely related species usirfgplit Tree version 4.18.2 (Huson & Bryant 2006) d@waluatethe
recombination level within phylogenetically related species using multilocus genes including gaps. The
results were demonstrated by constructing a split diagram using the splits decomposition and LogDet
transformation possibility.

Diversity metrics and statistical analysis

The community diversity of isolated and identified fungi, based on molecular identification and
morphological characteristics, was assessed using alpha and beta diversity indices. This was carried out
as we could not accurately identify collections basenhorphology alone. The Shannon diversity index
was calculated to evaluate the alpha diversity of fungal genera and species associated with different
phylogenetically related host tree species. This index quantifies species diversity by accounting for both
the richness and evenness of taxa within each host tree. The analysis was performed using R Project for
Statistical Computing (version 4.0.2, R Core Team 2020).vE€ganpackage (version 2-8, Oksanen
et al. 2024) was used to compute this analysis. The calculated diversity values were visualized as a
heatmap using th@heatmappackage (version 1.0.12, Kolde 2019) to provide a clear graphical
representation of diversity patterns across host trees.
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Beta diversity analysis was applied to explore fungal diversity patterns related to seasonal and

decomposition level differences, as well as frestirrence among phylogenetically related host trees.

For beta diversity evaluation, the Br@yrtis dissimilaity index was calculated using thesgdist

function from theveganpackage (Oksanen et al. 2024). This method captures variations in fungal
composition by considering both the presence/absence and the relative abundance of isolated fungal
species. To assess the similarity in fungal communities associated with diflesetrels, hierarchical

cluster analysis (HCA) was conducted usinghbleistfunction in R, implemented with the Br&urtis

distance measure from the vegan package. Hierarchical clustering was visualized with dendrograms to
illustrate patterns of similart y ( Si mi l arity = 1 1T Dissimilarity]

To analyze fungal diversity patterns further, hierarchical clustering using Ward's D2 method was
performed with thgplots(version 3.1.3, Warnes et al. 2020) packages. Heatmaps were generated using
the pheatmappackage (Kolde 2019) to present trends and clustering results visually. Heatmaps
employed a colar gradient (green, yellow, and red) to indicate levels of diversity, corresponding to
lower, moderate, and higher diversity, respectively.

For additional visualization, Venn diagrams were constructed using R to depict the overlap of
fungal genera between two orders, three families, and five host genera. A Jaccard heatmap was also
generated using thgegan package to assess pairwise similarities among groups based on the
presence/absence of taxa. The heatmap complemented the insights from the Venn diagram, illustrating
relationships and clustering among the groups.

Finally, a sunburst graph of fungal communities was created using Microsoft Excel (2010) to
visualize relative abundance data.

RESULTS
Phylogenetic analyses antaxonomy

Based on polyphasic approaches that included isolation and moleculave@antified one
new family, two new genera,llnew species, fivdirst reports of sexual or asexual morphs, 20d
additional collection andew host and geographical reco(diable 2) Phylogenetic trees, phoptates,
and descriptions for all taxa are presented below, organized according to the classification outlined by
Hyde et al(2024).

AscomycotaCaval.-Sm.
Dothideomycete®.E. Erikss& Winka

AcrospermaledMinter, Peredo & A.T. Watson

Acrospermalesvas established by Minter et al. (2007) asraertae sedisaxon.It was placed
in an independent lineage that was closely relatedbaotthideomyceteandArthoniomyceteéStenroos
et al. 2010). Later, Pang et al. (2013) assighadspermaleto Dothideomycetesased on phylogenetic
analysis of partial SSU, LSU, anefl-U s e q uvAerospeenmlesepresents one of the least studied
orders of Dothideomycetesand includes epiphytic, saprotrophic, fungicolous, lichenicolous, and
bryophilous species. The ordinal placementAsfospermaceadas been disputed for a long time
(Hudson et al. 2019, Darmostuk & Flakus 2P2#h this study, we introduced a new family
Novolignincolaceado acommodate the new genddvolignincolabased on the specimens collected
from dead wood in Thailand.

NovolignincolaceaeN. Afshari, Lumyong & K.D. Hyde, fam. nov.
Index Fungorum number: IF904726; Facesoffungi number: FOF17215
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Etymologyi The name is derived fronNbvolignt" and "“cola’, referring to the woodlwelling
fungus.

Type genug NovolignincolaN. Afshari, Lumyong & K.D. Hyde

Notes T Novolignincolaceaeis established here to accommodate a monotypic genus,
Novolignincola which comprises two strains dfovolignincola doitungensisPhylogenetic analysis,
which includedupdated species écrospermalesas outlined byHydeet al. (2024), indicated that the
new family formed avell-supportedbasalclade withinAcrospermalegFig. 4), with 98% ML and 1.0
PP valuesNovolignincolais distinguished by itsnultilocular pycnidial conidiomata, and fusoid to
falcate, curved conidia witmaapical appendage at maturity.

NovolignincolaN. Afshari, Lumyong & K.D. Hyde, gen. nov

Index Fungorum number: IF904738; Facesoffungi number: FOF17216

Etymologyi The generic name refers to the weshdelling fungus.

Holotypei MFLU 24-0456

Type species NovolignincoladoitungensidN. Afshari, Lumyong & K.D. Hyde

Saprobicon dead branches éfzelia xylocarpaSexual morph: Undetermined. Asexual morph:
CoelomycetousConidiomata multilocular, pycnidial, embedded in the stromatic tissue, dark brown to
black, scattered, solitary or in clusters, immersed or-semiersed, erumpent, syffobose, coriaceous
Conidiomata wallcomposed of dark brown to hyaline towards the inner region, with cells of mostly
textura angularigo textura globulosaupper conidiomatal layer darkened and thickened, inner layers
thin-walled. Paraphysessubcylindrical, hyaline, smootalled, septate, not branched or sparingly
branched.Conidiophoes reduced to conidiogenous cell€onidiogenous cellsub-cylindrical to
doliiform, monophialidic, smootiwalled, hyalinepercurrently proliferater with periclinal thickening
at apexConidiafusoid to falcate, curved, 105-septate with an apical appendage at maturity, hyaline,
finely verruculose, thickvalled, rounded to truncate at baBased on thelescription and phylogeny,
herein we introduc&lovolignincola doitungensias a novel saprobic species frafzelia xylocarpa
woodylitter from Thailand.

Novolignincola doitungensidN. Afshari, Lumyong & K.D. Hyde, sp. nov. Fig. 4

Index Fungorum number: IF904737; Facesoffungi number: FoF17217

EtymologyT The epit het refers to fADoi Tung Natio
collected.

Holotypei MFLU 24-0456

Saprobicon deadranches oAfzelia xylocarpaSexual morph: Undetermined. Asexual morph:
CoelomycetousConidiomatall6 186 x (154)181i 240em (x.= 150 x 210em, n = 10), pycnidial,
multilocular, embedded in the stromatic tissue, scattered, solitary or in clusters, immersed- or semi
immersed, erumpent, mainly sgbobose, dark brown to black, coriaced@snidiomatal wal(33)37i
56016 0 m wile k.= 48em, n = 30), composed of two to three layers, dark brown to hyaline towards
the inner region, with cells eéxtura angularigo textura globulosaupper conidiomatal layer darkened
and thickened, inner layers thivalled.Paraphysesubcylindrical, smoothwalled, hyaline, septate, not
branched or sparingly branche&donidiophoresreduced to conidiogenous cellSonidiogenous cells
6.6/ 11 x 244 me(x= 3.3 x 8.6em, n = 30), sukzylindrical to doliiform, monophialidic, smooth
walled, hyalinepercurrently proliferat®r with periclinal thickening at apeonidia45/82 x §12.5
em (x.= 70 x 10em, n = 30; L/W ratio = 7), fusoid to falcate, curvedj 18-septate with an apical
appendage at maturity, hyaline, finely rerulose, thickwalled, rounded to truncate at base.
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Table 21 Microfungi identified on woody litter from six different hosts.

Class

Order

Family

Species

Host species

Dothideomycetes

Acrospermales

Novolignincolaceae

Novolignincola doitungensis

Afzelia xylocarpa

Botryosphaeriales

Botryosphaeriaceae

Diplodia guttulata

Lasiodiplodiamagnoliae

Microcos paniculata

Dalbergia cultrata

Phyllostictaceae

Pseudofusicoccum adansoniae

Pseudofusicoccum kimberleyense

Dipterocarpus alatus

Dipterocarpus alatus

Dyfrolomycetales

Pleurotremataceae

Melomastia thamplaensis

Nayariophyton zizyphifolium

Pleosporales

Bambusicolaceae

Palmiascoma chiangraiense

Dipterocarpus alatus

Corynesporascaceae

Corynespora chiangraiensis

Nayariophyton zizyphifolium

Didymosphaeriaceae

Chromolaenicola doitungensis
Dictyoarthrinium doitungensis

Paraconiothyrium archidendri

Nayariophyton zizyphifolium
Nayariophyton zizyphifolium

Dipterocarpus alatus

Fusculinaceae

Sporicula chiangraiensis

Microcos paniculata

Hermatomycetaceae

Hermatomyces indicus

Dalbergia cana

Massarinaceae

Helminthosporium chiangraiense

Helminthosporium erythrinicola

Afzelia xylocarpa

Dalbergia cana

Neomassariaceae

Neomassaria thailandica

Microcos paniculata

Roussoellaceae

Pararoussoella lincangensis

Dalbergia cana

Teichosporaceae

Misturatosphaeria viridibrunnea

Microcospaniculata/

Dipterocarpus alatus
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Class Order Family Species Host species
Eurotiomycetes Sclerococcales Dactylosporaceae Cylindroconidiis doitungensis Microcos paniculata
Sordariomycetes Amphisphaeriales  Oxydothidaceae Oxydothis dalbergiae Dalbergia cana

Barbatosphaeriales

Barbatosphaeriaceae

Barbatosphaeria lignicola

Dipterocarpus alatus

Chaetosphaeriales

Linocarpaceae

Claviformispora phyllostachydis

Nayariophyton zizyphifolium

Conioscyphales

Conioscyphaceae

Conioscypha chiangmaiensis

Microcos paniculata

Diaporthales

Cryphonectriaceae

Cytosporaceae

Doitungomyces dipterocarpi

Cytospora heveae

Dipterocarpus alatus

Microcos paniculata

Diaporthomycetidae
familiesincertae

sedis

Woswasiaceae

Xylochrysischiangraiensis

Dipterocarpus alatus

Glomerellales

Glomerellaceae

Colletotrichum durionigenum
Colletotrichum nayariophyti

Colletotrichum gigasporum

Dalbergia cultrata
Nayariophyton zizyphifolium

Dalbergia cultrata

Trichosphaeriaceae

Chordomyces zizyphifolii

Nayariophyton zizyphifolium

Hypocreales

Myrotheciomycetaceae

Stachybotryaceae

Trichothecium roseum

Striaticonidium chiangraiense

Dalbergia cultrata

Nayariophyton zizyphifolium

Pisorisporiales

Pisorisporiaceae

Pisarisporium nayariophyti

Nayariophyton zizyphifolium

Xylariales

Xylariaceae

Nemania doitungensis

Nayariophyton zizyphifolium

4793


https://www.indexfungorum.org/names/NamesRecord.asp?RecordID=90458
https://www.indexfungorum.org/names/NamesRecord.asp?RecordID=552561
https://www.indexfungorum.org/names/NamesRecord.asp?RecordID=551051

99/1.0 | Acrospermum gorditum 2549

Acrospermum gorditum 1774

QOomyces carneoalbus d06276d59a80976b6e829b6114e55162
-/1,0|' Gonatophragmium physciae CBS 149048

Gonatophragmium epilobii CPC 34889
Gonatophragmium epilobii CBS 122271
Gonatophragmium triuniae CBS 138901
Gonatophragmium triuniae AMH 10289
Gonatophragmium mori LW4

Gonatophragmium mori LW2

Acrospermum maxonii 1154
Acrospermum maxonii 2550
Acrospermum maxonii 44

Acrospermum adeanum Es-2018.93
Acrospermum leucocephalum 3342
Acrospermum leucocephalum 764
Acrospermum annamaniae BRIP 75788a
Acrospermum urticae MFLU 18-1666
Acrospermum longisporium MFLU 17-2849

100/0.99 | Acrospermum compressum M151
98/1 %0"' Pseudovirgaria grisea CBS 129280
Pseudovirgaria grisea CBS 129279

98/1.0

Pseudovirgaria hyperparasitica CBS 121741

100/1.0 L— Acrospermum gramineum M152
i Pseudoacrospermum goniomae CBS 146732
Novolignincola doitungensis MFLU 24-0457

Novolignincela doitungensis MFLU 24-0556

2x

Novolignincolaceae

Figure 31 Phylogram generated from the maximum likelihood analysis based on the combined
ITS, LSU, SSU, andefl-U s e q u e n A@osperanalesTree topology of the maximum
likelihood analysis is similar to the Bayesian analysis. Thirty strains are included in the combined
analyses which comprised 4,070 characters T899 LSU =819,SSU =1,012, andefl-U =
1,340). The best RAXML tree with a final optimization likelihood value-1§601.309265 is
presented. The matrix had 1,121 distinct alignment patterrib, 5%.18% of undetermined
characters or gaps. Estimated base frequencies were as follows: A = 0.235876, C = 0.251920, G =
0.297722, T = 0.214482; substitution rates AC = 1.363859, AG = 3.486811, AT = 1.678802, CG
=1.530311, CT = 4.831437, GT = 1.000008mgna distribution shape parameisr 0.358028.

In the Bayesian analysis, average standard deviation of split frequencies at the end of 4,000,000
MCMC generations was calculated as 0.002586. The evolutionary models TIM1+I+G was applied
to LSU, and TIM2+G were applied to ITS, SSU, aetll-U sequence data. Bootstrap support
values for ML greater than or equal to 60%, and Bayesian posterior probabilities greater than or
equal to 0.90 are given above the nodes. The strain codes are noted after the species names. The
tree is rooted withMelomasia thamplaensistHKAS122773), andPleurotrema thailandica
(MFLUCC 150945). Extype strains are in bol@he isolategenerated in this studyreindicated

in blue.
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Culture characteristics Conidium germinated on PDA within 24 h and a germ tube
emerges from end cells. Colonies on PDA reaching10fdm diam. after 14 days at room
temperature (228 °C), irregular, raised, dense, felty or woolly, margin lobulated, ajregnter,
dark brown periphery, reverse: dark grey, dark brown at periphery, lobate margin

Material examined Thailand,Chiang Rai ProvinceDoi Tung National Park, on dead
wood of Afzelia xylocarpaFabaceae), 26 March 2022, N. Afsh&C1T1R2 MFLU 24-0456
holotype) ex-type living culture MFLUCC 24€56Q 4C1T1R3aMFLU 24-0457, paratypé.

GenBank number$ MFLU 24-0456 ITS = PQ800246, LSU = PV072601, SSU
PV072694 tefl-U= PX739634 MFLU 24-0457 ITS = PQ800247, LSU = PV072602, SSU
PV072695tefl-U= PX739635

Notesi The phylogenetic tree éfscorpermaletaxa based on combined IMSSUi SSU
tefl-U sequence data revealed two straindNofolignincola doitungensi@éMFLU 24-0457 and
MFLU 24-0456 formed a distinct and basal clade to other taxthe ordei(Fig. 3). We were not
able to compare the morphological characters wiftospermunandOomycegenera as they are
sexual taxalParmostuk & Flakus 2094Gonatophragmiunspecies have small;septate conidia
(Crous et al. 2014bRseudoacrospermunan be distinguished withmulti-septate conidigCrous
et al. 2021) and Pseudovirgariahas aseptate, ovoid conidiar@Bnet al. 2011). Allreported
asexual taxa are hyphomycetous and there is no morphological and molecular evidence to suggest
that Novolignincolacan be linked tdahe existing members @&crospermalesHence, based on
unigue morphological characteristicand multigene phylogeny, we established a new family
(Novolignincolaceag in Acrospermalesand introduceNovolignincola as its type genus to
accommodate the new specigdoitungensis

Botryosphaeriale<.L. Schoch, Crous & Shoemaker

Botryosphaeriacead@heiss. & H. Syd. (Endomelanconiopsidaced@o Yang & Crous)

Theissen & Sydow1918) introducedBotryosphaeriaceatb accommodate three genera,
BotryosphaeriaDibotryon, andPhaeobotryonBotryosphaeriaceaes the largest monophyletic
family, comprising 23 genera (Hyde et al. 2024a). SSU, ITS, &MU, andtub2sequence data
are required for defining new species and genera in this family (Phillips et al. 2013).
Botryosphaeriais the type genus in this family. Extensive hidden diversification within major
genera in this family have been confirmed by proportional genomic analyses across
Botryosphaerialeswhich have increasingly clarified evolutionary affinities at genus and species
levels (Deng et al. 2025). With numerous new host associations and geographic records reported
for Diplodia and related genera, recent regional investigations based on multilocus phylogenetic
analyses continue to expand the recognized diversiBotf/osphaeriaceaéurt et al. 2025).
Members of this family have diverse lifestyles (saprobic, endophytic, and plant pathogenic)
(Phillips et al. 2013, Hua et al024), and are commonly associated with the decay of many woody
plants with economic importance (Belair et al. 2082ng et al. 2029a

Diplodia Fr.

Index Fungorum numbelf=8047 Facesoffungi numbeEoF00147

Diplodia was erected by Montagne (1834), widh mutila as the type specieBiplodia
species exhibit pathogenic, saprobic, or endophytic lifestyles, affecting a wide variety of woody
hosts, and are distributed worldwide (Crous et al. 2006, Slippers & Wingfield 2007, Jayawardena
et al. 2019a). Both sexual and asexual morphs have beetecefidissanayake et al. 2016). Two
distinct conidial morphologies have been observed. In one type, conidia start as hyaline and

4795


https://link.springer.com/article/10.5598/imafungus.2011.02.01.09#auth-Uwe-Braun-Aff118
https://www.indexfungorum.org/Names/NamesRecord.asp?RecordID=635
https://www.indexfungorum.org/names/NamesRecord.asp?RecordID=8047
https://www.facesoffungi.org/diplodia/

aseptate, later transitioning to pale to dark brown andseptate. In the other type, conidia
become pigmented in their development, sometimes remaining aseptate even while enclosed
within the pycnidia (Phillips et al. 2005, 201Zhere areapproximately 600 species Diplodia
recorded in Species Fungorum (2025). In this studygyert an dditionalcollection ofDiplodia
guttulatafrom woody litter ofMicrocospaniculata

Figure 47 Novolignincola doitungensidMFLU 24-0456 holotypg. a Conidiomatan Afzelia
xylocarpawoody litter. bLongitudinal section of the conidiomata. ¢ Vertical section through
conidiomata. d Conidiontal wall. el g Conidia attached to conidiogenous cellsBtanched
paraphysesi p Conidia. g A germinated conidium. r Colony on PDA from the above and reverse.
Scale bars: a = 1 mig =H 220 260M. ¢em, ¢ = 50 & m,
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Diplodia guttulata Samarad., Lumyong & K.D. Hyde, in Samaradiwakara dtwaigal Diversity
(2025) Fig. 6

Index Fungorum number: IF855731; Facesoffungi number: FOF16505

Saprobiocon deadranches oMicrocospaniculata Sexual morph: Undetermined. Asexual
morph: CoelomycetouS€onidiomatal30' 300em diam., 120235( 320)em high &= 213 x 200
em, n = 5), pycnidial, embedded in stromatic tissue, mostly pyriform cgklimse, brown to
dark brown, multilocular, semimmersed or immersed, becoming erumpent through the epidermis
at maturity,appear as cracks on the host surface, scattered, mostly solitary or gregarious, glabrous,
coriaceous, without conspicuous ostiofésnidiomata wal{15/)17.5 35( 38)em wide k.= 26.5
em, n = 30), composed of thiakalled, brown to sulyaline towardshe inner region cells of
textura angularis Paraphysesnot observedConidiophoresreduced to conidiogenous cells.
Conidiogenous cell§3.81)4.5'11.8(13.5) x 2.54.4 em (X_.= 6.3 x 3.4em, n = 25),
monophialidic, hyaline, doliiform, slightly wider at the base, smeauwtlied, proliferating
percurrentlyor periclinal thickening at apeonidia6.4i 13.7 x 3.24.9em (x.= 10.7 x 3.%&m,

n = 30), L/W ratio = 3.7, rounded at apex, truncate at base, smoothwiekl, straight, initially
subhyaline, aseptat ellipsoid or amygdaliform at immaturity, becoming pigmented, cylindrical,
and 1 3-septate at maturity, not constricted at septa.

Culture characteristicé Conidium germinated on PDA within 24 h and a germ tube
emerges from one end cell. Colonies on PDA reaching 7 cm diam. after 7 days at room temperature
(251 28 °C), irregular, dense, with umbonate elevation, and filiform margim, $toface pale grey
in the first few days, and eventually becoming olivaceous grey at the center and black at margin
after two weeks, from reverse dark grey.

Material examined Thailand, Chiang Rai Province, Doi Tung National Park, on dead
wood of Microcospaniculata(Malvaceae) 26 March 2022, N. AfsharBC1T3R5b (MFLU 24
0396); living culture MFLUCC 24525.

GenBank numbers ITS = PQ800228efl-U = P V 1ldB=-PXA739614.

Known hostsi Microcos paniculata(Samaradiwakara et al. 20253), paniculata (this
study).

Known distributioni Thailand (Samaradiwakara et al. 2025, this study).

Notesi Diplodia guttulata(MFLUCC 24-0177 was introduced as a novel species from
the leaf litter ofMicrocospaniculatain Doi Tung National Park, Chiang Rai Province, Thailand
by Samaradiwakara et al. (2025). It was collectea sexual morph from substrate anthile we
observed only the asexual morphe collectedD. guttulata(MFLUCC 240525 from woody
litter of same host and localitfhe multigene phylogeny indicates that our strdiFl(UCC 24
05295 clustered together with. guttulata(MFLUCC 24-0177),with 100% ML bootstrap support
and 1.0 PP value (Fig. 5) based on the combined phylogéfigaefl-U atub2isequence data.
Taking into consideration the phylogenetic analyses, we report our saprobicMialdG¢C 24
0525 as a new collection @. guttulataon woody litter ofMicrocospaniculata

LasiodiplodiaEllis & Everh.

Index Fungorum number: 808 Facesoffungi number: FOB151

Lasiodiplodiawas erected by Ellis & Everhart (1894) and typified_btheobromaeMost
species in this group are plant pathogens that can induce cankers, dieback, fruit or root decay,
branch blight, or discolouration on various types of woody plants, primarily found in Wang et al
(2021a), tropical and subtropical climates (Slippers & Wingfield 2007, de Silva et al. 2019,
Jayawardena et al. 2019a, Tian et al. 2024).

4797


https://www.indexfungorum.org/names/NamesRecord.asp?RecordID=8708
https://www.facesoffungi.org/lasiodiplodia/

95/1.0— Diplodia crataegicola MFLU 15-1311
Diplodia galiicola MFLU 15-1310
Diplodia sapinea CBS 109726
Diplodia sapinea CBS 393.84
Diplodia scrobiculata CBS 118110
Diplodia parva GYU-10736

99/0.99. Diplodia seriata CBS 112555

Diplodia seriata UESTC 22.0072
99/0-99§ Diplodia alanphillipsii IRAN 1508C = CBS 124713
100/1.0 ~_|[T Diplodia alanphillipsii IRAN 1574C = CBS 124712
99/0.97. Diplodia alanphillipsii IRAN 1509C
100/1.0. 1y Diplodia citricarp CBS 124714
08/~ Diplodia citricarpa IRAN 1578C = CBS124715
100/1.0 Diplodia acerigena UESTCC 22.0074
98/0,96\\_ Diplodia acerigena UESTCC 22.0075
100/1.0 Diplodia alatafructa CBS 124931
100/1.0 i\ Diplodia pseudoseriata CBS 124906
N Diplodia allocellula CBS 130408
99/1.0 Diplodia allocellula CMW 36470
99/1.0 Diplodia eriobotryicola CBS 140851
97/0.97 XN Diplodia estuarina CBS 139668
I\ Diplodia estuarina CMW 41231
Diplodia estuarina CBS 131682
100/1.0 Diplodia guttulata MFLUCC 24-0525

Diplodia guttulata MFLUCC 24-0177
Diplodia mutila CBS 112553
100/1.0 Diplodia mutila UESTC 22.0069
Diplodia mutila UESTC 22.0068
Diplodia mutila UESTCC 22.0067
95/- Diplodia subglobosa CBS 124131
[Diplodia subglobosa CBS 124133
100/0.97 Diplodia neojuniperi CPC 22753
N, Diplodia fici-septicac MFLUCC 20-0037
100/1.0 ~ Diplodia fici-septicae NCYUCC 19-0007
L, Diplodia pistaciicola UESTC 22.0071
Diplodia pistaciicola UESTC 22.0071
100/1.0|| |\— Diplodia agrifolia CBS 124.30
99/1.0 [N Diplodia africana CBS 120835
<E\

100/1.0q; Diplodia africana STE-U 5946
Diplodia olivarum CBS 121887
100/1.04 Diplodia olivarum IMI 390972
Diplodia fraxini CPC 35401
100/1.0 = Diplodia fraxini CBS 136010
Diplodia malorum BN-37
100/1.0 ﬂiplodia malorum CBS 124130
~ Diplodia rosulata CBS 116470
100/1.0. Diplodia rosulata CBS 116472

Diplodia cupressi CBS 168.87
100/1.0 Diplodia cupressi CBS 261.85
= Diplodia tsugae CBS 418.64

100/1.0 Diplodia bulgarica CBS 124136
Diplodia bulgarica CBS 124135

Diplodia gallae 2021-0385
z— Diplodia quercivora CBS 133852

Diplodia corticola CBS 112549

Diplodia gallae 2020-0599
1, Diplodia corticola CBS 678 88
Diplodia corticola UCD1275So

Diplodia corticola CBS 112546

“— Diplodia quercivora MEAN 1017
Diplodia afrocarpi CBS 131681
Diplodia arengae MFLU 17-2769
/1.0 Dothiorella dulcispinae CMW 36460 o
Dothiorella dulcispinae CMW 36462 utgroup

-/0.97
92/0.99

-/0.99

Figure 51 Phylogram by maximurlikelihood (ML) method generated using-TREE analysis

based on the combined IT&f1-U andtub2 sequence data ddiplodia. Tree topology of the
maximum likelihood analysis is similar to the Bayesian anal§ssy-four strains are included

the combined analyses which comprised 1,212 chara¢®e8s=(515,tefl-U= 267, andtub2 =
430).The best score for lelikelihood of consensus tree48328.152. The matrix had 38 distinct
patterns 285 parsimosigformative, 65 singleton sites, and 862 constant sites. Selecting individual
models K2P+I+G4, TN+F+G4, and TN+F+1+G4 were applied to t&8;U, andtub2 using BIC.

In the Bayesian analysis, average standard deviation of split frequencies at the end of 4,000,000
MCMC generations was calculated as 0.007997. Bootstrap support values for ML greater than or
equal to 90% an@ayesian posterior pbabilities greater than or equal to 0.95 gireen above

the nodes. The strain codes are noted after the species fdmméee is rooted witBothiorella
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dulcispinagCMW 36460and CMW 36462). Exype strains are ibold. The isolate of the current
study isindicated in boldand blue.

The latest phylogenetic treelodisiodiplodiaspp. by Tian et al. (2025) used a combination
of ITS, rpb2, tefl-U, andtub2 sequence dat&urrently, 96 epithets dfasiodiplodiaare recorded
in Index Fungorum (2025Both sexual and asexual morphs have been recorded in this genus. The
sexual morph exhibits globose to subglobose ascomata, and clavate, stipitate asci with hyaline to
dark brown, aseptate ascospores. The asexual morph features stromatic, immersedical super
globoseshaped, unior multi-loculate conidiomata with a central, single, papillate ostiole.
Conidiophores are usually reduced to conidiogenous cells, which are cylindrical to conical,
holoblastic, producingubglobose or oval, smooth, thiakalled conidia that are hyaline when
immature and turn dark brown and striate when mature (Rathnayaka et all2®23)study, we
foundLasiodiplodiamagnoliaeas a new geographical record and a new host recdbaibergia
cultratafrom Doi Tung National ParkChiang RaiThailand. An updated phylogeny for the genus
is shown in Fig. 7.

LasiodiplodiamagnoliaeN.l. de Silva, A.J.L. Phillips & K.D. Hyden de Silvaet al.Sci. Rep. 9
(no. 14355)2 (2019) Fig. 8

Index Fungorum number: IF556217; Facesoffungi number: FOF05797

Saprobicon deadbranches oDalbergia cultrata.Sexual morph: Undetermined. Asexual
morph: Coelomycetou€onidiomata245 285em diam., 230325em high .= 260 x 29CGm,
n = 5), pycnidial, uniloculate, globose to mostly subglobbkeck, scattered, solitary immersed,
visible as black dots on the host surface, coriaceous, without a conspicuous ©sha@matal
wall (29)33/50.5({ 53) em wide &= 41em, n = 30), composed of two layers of thistalled,
black to dark brown cells déxtura angularishyaline towards the inner regioRaraphyse.3
4.7 em wide, hyaline, cyl i n darronct@vbrdstamex, ammoghu | | i f
walled, septate, not branché&bnidiophoreseduced to conidiogenous celonidiogenous cells
387 x 8718 mgx.= 5.2 x 13.9em, n = 25), hyaline, subylindrical to doliiform,
monophialidic, smootiwalled, discretepercurrently proliferateConidia(17.6)20.5 31 x 11.2
16 .nm(Xx=26.8 % 14.&m, n=30; L/W ratio = 1.8), hyaline, ellipseaVoid, straight, aseptate,
thick-walled, broadly rounded at apex rounded to truncate at the base, with vivid granular content,
base round or truncate, wall 12.5em thick.

Culture characteristidgsConidia germinated on PDA within 24 h and a germ tube emerged
from one end. Colonies on PDA reachiri@€m diam. after one week at room temperaturé (25
28 °C), circular, flat, medium dense, entire margin, cottony to fairly fldfeyn surface greyish
green, from reverse black.

Material examined Thailand, Chiang Rai Province, Doi Tung National Park, on dead
wood of Dalbergia cultrata(Fabaceag)27 September 2022, N. AfshaBC3T1R3 MFLU 24-
0458; living culture MFLUCC 240559.

GenBank numberis ITS = PQ800248efl-U = PV hudB=-PX789611.

Known hostd Magnolia candolii(de Silva et al. 2019palbergia cultrata(this study).

Known distributioni China (de Silva et al. 2019), Thailand (this study).
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Figure 6 i Diplodia guttulata (MFLU 24-0396 additional collection fromdead wood). a
Conidiomata orMicrocos paniculatawoody litter. bLongitudinal section of a conidioma. c, d
Vertical section through conidiomawConidiomé#al wall. f, g Conidia attached to conidiogenous
cells. i m Conidia. n A germinated conidium. o Coleson PDA(front and reversefcale bars:
a=1mm,b=200m,c=10Ckm,d, n=5&m, g =20em, ikm = 10em.
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Lasiodiplodia curvata GuoLDO01755
Lasiodiplodia curvata GuoLD01906
Lasiodiplodia irregularis GuoLD01673

Lasiodiplodia nanpingensis CGMCC 3.19596

Lasiodiplodi hajang CBS 124925

Lasiodiplodia magnoliae MFLUCC 18-0948
Lasiodiplodia magnoliae MFLUCC 24-0559
Lasiodiplodia chonburiensis MFLUCC 16-0376
Lasiodiplodia americana CFCC 50064
Lasiodiplodia americana CFCC 50065
Lasiodiplodia exigua CBS 137785
Lasiodiplodia caatinguensis CMM 1325
Lasiodiplodia newvalleyensis EGY20114
\— Lasiodiplodia macroconidia GuoLD01752
91/0.9 Lasiodiplodia brasiliense CMM 4015
Lasiodiplodia brasiliense CMM 4470
Lasiodiplodia avicenniarum MFLUCC 17-2591

|| Lasiodiplodia krabiensis MFLUCC 17-2617
100/1.0 - Lasiodiplodia viticola CBS 128313

B >| Lasiodiplodia viticola UCD 2604MO
100/1.04— Lasiodiplodia bruguierae CMW 41470

>~| Lasiodiplodia bruguierae CMW 42480
90/0.9 _r Lasiodiplodia laosensis CGMCC 3.18464
Lasiodiplodia theobromae CBS 164.96

L Lasiodiplodia delonicis MFLU 23-0005
97/0.9, Lasiodiplodia thailandica CBS 138760
99/1.0t Lasiodiplodia thailandica CPC 22755
Lasiodiplodia swieteniae MFLUCC 18-0244
Lasiodiplodia hyalina CGMCC 3.17975
Lasiodiplodia endophytica MFLUCC 18-1121
Lasiodiplodia fuji is CGMCC 3.19593

100/1.,

91/-

100/1.0-H

96/0.95 Lasiodiplodia iraniensis CBS 124710
22‘ i Lasiodiplodia iraniensis IRAN1502C
100/1.0 Lasiodiplodia jatrophicola CMM 3610
100/1.0-1 Lasiodiplodia chiangraiensis GZCC 21-0003

Lasiodiplodia chiangraiensis MFLUCC 21-0003
Lasiodiplodia fici ZHKUCC 21-0125
Lasiodiplodia fici ZHKUCC 21-0127
100/1.0- Lasiodiplodia gilanensis CBS 124704
100/1.0- Lasiodiplodia gilanensis CBS 124705
94/0.9 ‘:\ Lasiodiplodia missouriana CBS 128311
100/1.0— Lasiodiplodia plurivora STE-U 4583
Lasiodiplodia plurivora STE-U 5803
Lasiodiplodia ananasi MFLUCC 23-0140
’ 1 J" lodia linhai. ic BESI
Lasiodiplodia acaciae CBS 136434
99/0.98 Lasiodiplodia lodoiceae AGQMy0006
Lasiodiplodia pontae CMM 1277
91/0.9L] Lasiodiplodia chinensis CGMCC 3.18061
Lasiodiplodia tenuiconidia Guol.LD01857
Lasiodiplodia lignicola CBS 134112
Lasiodiplodia sterculiae CBS 342.78
Lasiodiplodia microconidia CGMCC 3.18485
Lasiodiplodia tropica GuoL.LD01846
Lasiodiplodia pseudotheobromae CBS 116459
100/1.0| Lasiodiplodia avicenniae CMW 41467
Lasiodiplodia avicenniae LAS199

Lasiodiplodia mediterranea CBS 137783
Lasiodiplodia mediterranea CBS 137784
Lasiodiplodia vitis CBS 124060

100/1.0

98/0.99 4|

85/-

.|

100/1.0
98/0.98

Figure 71 Phylogram by maximurlikelihood (ML) method generated using-MREE analysis
based on the combined IT®f1-U, andtub2sequence data bfsiodiplodia.Tree topology of the
maximum likelihood analysis is similar to the Bayesian anal@sie hundred and nine strains are
includedin the combined analyses which comprisegé46 characters (ITS 531, tefl-U 456
andtub2 = 459). The best score for lelgkelihood of consensus tree-68147.883. The matrix had
431 distinct alignment patterns, 218 parsimarfgrmative, 103 singleton sites, and 907 constant
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sites. Selecting individual models K2P+I+G4, K2P+I+G4, and TN+F+I+G4 were applied to ITS,
tefl-U, and tub2 using BIC. In the Bayesian analysis, average standard deviation of split
frequencies at the end of 10,000,000 MCMC generations was calculated as 0.011240. Bootstrap
support values for maximum likelihood greater than or equal to 85%Bapesian posterior
probabilitiesgreater than or equal @9 aregiven above the nodes. The strain codes are noted
after the species nameRhe tree is rooted witBiplodia seriata(CBS 112555yand D. mutila

(CMW 7060). Extypestrains are in boldThe isolate generated in this studyndicated in bold
andblue.

87/- Lasiodiplodia guilinensis BES9
Lasiodiplodia huangyanensis BE111
Lasiodiplodia huangyanensis BE33
Lasiodiplodia henanica CDZM 322
Lasiodiplodia morindae ZHKUCC 22-0084
100/1.0 Lasiodiplodia cinnamomi CFCC 51997
100/1.0- Lasiodiplodia cinnamomi CFCC 51998
Lasiodiplodia gravistriata CMM 4564
98/0.99 Lasiodiplodia gravistriata CMM 4565
IOQ)/ 1.0 Lasiodiplodia subglobosa CMM 3872

86/- 4

Lasiodiplodia subglobosa CMM 4046
Lasiodiplodia macrospora CMM 3833

asiodiplodia laeliocattleyae CMM 4724

| Lasiodiplodia egyptiacae CBS 130992
94/0.95~~§{

95/0.97 4

99/1.0.
94/-

100/1.0

100/1.0 ~

99/1.0
8&1/'

99/1.0 |

100/1.0 +—

[ [ /]

99/1.0 +_
99/1.0+—

™~
I~~~
99/1.0 |

100/1.0

=~

asiodiplodia egyptiacae BOT 29

Lasiodiplodia hormozganensis CBS 124709
Lasiodiplodia indica PAN 30202
Lasiodiplodia aquilariae CGMCC 3.18471

Lasiodiplodia ponkanicola BE44

Lasiodiplodia citricola CBS 124706

Lasiodiplodia citricola CBS 124707

Lasiodiplodia mitidjana ALG112

Lasiodiplodia paraphysoides CDZM 062

Lasiodiplodia vaccinii CGMCC 3.19023

Lasiodiplodia mexicanensis AGQMy0014

Lasiodiplodia mexicanensis IXBLT15
Lasiodiplodia parva CBS 456.78
Lasiodiplodia parva CBS 494.78
Lasiodiplodia euphorbicola CMM 3609
Lasiodiplodia euphorbicola CMM 3651
Lasiodiplodia marypalmiae CMM 2275
Lasiodiplodia euphorbiaceicola CMW 33268
Lasiodiplodia margaritacea CBS 122519
Lasiodiplodia margaritaceae CBS 122065

Eaxiodipludia hormozganensis CBS 124708

88/-

Lasiodiplodia crassispora CMW 13488

100/1.0

Lasiodiplodia pyriformis CBS 121770

93/0.98
™ L Lasiodiplodia crassispora CBS 118741

99/0.99 Lasiodiplodia venezuelensis CBS 118739
100/1.0[™ Lasiodiplodia venezuelensis WAC 12540
100/1 Lasiodiplodia riauensis CMW54170
Lasiodiplodia rubropurpurea CBS 118740

100/1.0 100/1.0, Lasiodiplodia syzygii GUCC 9719.1
Lasiodiplodia syzygii GUCC 9719.3

100/1.0 | Lasiodiplodia gonubiensis CBS 115812
100/1.0, ' Lasiodiplodia gonubiensis CBS 116355
Lasiodiplodia clavispora CGMCC 3.19594
tila CMW 7060
seriata CBS 112555

Outgroup

Figure 71 Continued.
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Notesi In the combined ITSef1-U, andtub2 phylogenetic tred,asiodiplodiamagnoliae
(MFLUCC 240559) constituted a lineage (with 89% ML, 0.9 PP values) betlWesragnoliae
andL. macroconidia(Fig. 7). Our collection of.. magnoliag(MFLU 24-0458 is similar toL.
magnoliag(MFLU 18-1030)in shape of the conidiomata, the structure of the conidiomatal wall,
the absence of conidiophores, and the size of paraphysesver, our collection has larger
conidiomata (246285em diam., 230325em high &= 260 x 290em) vs 180/ 200em diam.,
200250 em high), a n 3.8@ o reve@ii5o0 geem odui saLmmaphdliegh a n
(MFLUCC 180948) (de Silva et al. 2019 The differences in host species, geographic
distribution, and substrate may explain thserved size differences between the two collections.
However, ITS showed no differencehile tefl-U and tub2 differed by 0.8% and 0.5%,
respectively, compared witth. magnoliae (MFLUCC 180948). Lasiodiplodia magnoliae
(MFLUCC 180948) was isolated frolagnolia candoliiin Yunnan, China, whereas our strain
was obtained from dead woodDélbergia cultratain northern Thailand. Therefore, we consider
this as a new host and geographical recoid afagnoliae

Phyllostictacead-r.

Wikee et al. (2013)einstatedPhyllostictaceaas a distinct family ilBotryosphaerialeso
place Phyllosticta (= Guignardig based oncomprehensivemorphology andphylogenetic
analyses. Taxa @thyllostictaceadave been reported as foliicolous plant pathogens, endophytes,
or saprobes (Jayawardena et al. 2019b, Phillips et al., 28d$€anna et al. 202pbRecent
taxonomic revisions and regional surveys have increased the known host range, ecological roles,
and geographic distribution of members of this family (Hongsanan et al. 2020b). Hyde et al.
(2024a) reporte@hyllostictaandPseudofusicoccugenera in this family

PseudofusicoccunMohali, Slippers & M.J. Wingf.

Index Fungorum number: 90884 Facesoffungi number: FO5299

Crous et al. (2006) erect&seudofusicocculmased on asexual morph characteristics and
multigene phylogeny, typified by. stromaticunwithin Botryosphaeriaceaéost species of this
genus were described by their asexual mo@itethana et al. 2023but Senwanna et al. (2020)
described a sexual morphYang et al. (2016) transferred Pseudofusicoccumfrom
Botryosphaeriaceat Pseudofusicoccumace&ased on morphology and phylogenetic results.
The asexual morph is similar td~usicoccum asexual morphs ofBotyosphaeria
(Botryosphaeriacege having corticolous, coriaceousjni- to multilocular, immersed to
superficial,large pycnidial conidiomata, along with hyalirtjn- to moderately thickvalled
aseptate, cylindrical to ellipsoid conidia surrounded by a mucilaginous q$sativanna et al.
2020) The sexual morph is distinguished by scattered to clustered, uniloculate ascomata;
bitunicate,cylindro-clavateasciwith ocular chambers; and, hyaline uto bi-seriate, aseptate,
short clavate, ascospores with fine granules, covered by a mucilaginous(Seeatinna et al.
2020. Pseudofusicoccurhas been reported as an endophyte, saprobe, and plant pathogen. It
comprises nine specieSénwanna et al. 2020, Sharma et al. 2@&thana et al. 2028 et al.
2023b, Hyde et al. 20244dn this study, we repoRseudofusicoccum adansonia® a new host
record from dead wood @fipterocarpus alatusandalso,we document the first sexual morghd
new host record d®. kimberleyensespecigem of D. alatusin Thailand.

Pseudofusicoccum adansoniaBavlic T.l. Burgess & M.J. Wingf., Mycologia 1006855
(2008) Fig. 10
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Index Fungorum numbel=512048 Facesoffungi numbeFEoF)0168

Saprobicon Dipterocarpus alatusvoody litter. Sexual morphAscomatal50 192 em
diam., 155193em high &= 176 x 178 um, n = 5), uniloculate, subglobose to globose, scattered
to clustered,coriaceous,immersed to semimmersed, ostiolateOstiole canal central, in
horizontal section locular contents look brilliant whReridium16i 34 em diam &= 26em, n =
30), outer layers thickvalled, brown cells and inner layers thwalled, hyaline, composed of cells
of textura angularis

Figure 8 i Lasiodiplodiamagnoliae(MFLU 24-0458 new host and geographical recpre
Appearance of conidiomata dpalbergia cultratawoody litter. bLongitudinal section of the
conidiomata. ¢ Vertical section through conidioma. d Conidtamaall. e Paraphysedii
Conidiogenous cells and developing conidian Conidia. n A germinated conidium. o Colamy
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PDA (frontandreverse) Scal e bars: a = 2. 5Iimmnh BEim2=05@0n, ¢

10 & m.

Hamatheciuntomprises hyaline, septgiseudoparaphyses arising from a basal stromatal
tissue, intermixed with asohsci 76/ 130( 138) x 1421 em (X.= 99 x 18¢m, n = 15), 8spored,
bitunicate, fissitunicatenner wall raised in the center, clavate to cylindtliavate, relatively short
pedicel, apically rounded with a wide ocular chamBarcospored6i 24 x 8.5 13em (x.= 20 x
1 1 .n7, n=35), hyaline, overlappingi 2-seriate, ovoid to clavate, aseptataight, wide and
rounded at apex, smoethalled, straight, or slightly curved, finely guttulate, surrounded by a thin
mucilaginous sheath. Asexual morph: Undetermined

Culture characteristidgsAscospores germinated on PDA within 24 h. Colonies reached 90
mm diam. after 10 days at room temperaturé 285°C), round, with umbonate elevation, thinner
towards the periphery, with fluffy appearance. The upper surface iddask after one month,
while reverse is opaque black. Pigmentation produced on PDA medium with age.

Material examined Thailand, Chiang Rai Province, Doi Tung National Park, on dead
wood ofDipterocarpus alatugDipterocarpaceae), 26 March 2022, N. Afsh2@1T3R3WMFLU
24-0397); living culture MFLUCC 24526.

GenBank numbers ITS =PQ80022%ub2 = PX739615.

Known hostsi Acacia synchronicaAdansonia gibbosaEucalyptussp., Ficus opposite
(Pavlic et al. 2008)Jatropha podagricagSharma et al. 20)3Tectona grandigDoilom et al.
2015), Hevea brasiliensig§Senwanna et al. 202@ipterocarpus alatugthis study).

Known distributioni Australia (Pavlic et al. 2008)ndia (Sharma et al. 20)}3Thailand
(Doilom et al. D15, Senwanna et al. 202this study).

Notesi Pseudofusicoccum adansoniaasisolated from branches éfdansoniagibbosa
and Eucalyptussp. in Western Australia andntroduced byPavlic et al. (2008)ased on
morphology and phylogenetic analys8sbsequentlyit was also reported as an endophyte from
the leaf midrib oflatropha podagrican Maharashtra State, India, by Sharma et al. (20E8%r
Senwanna et al. (202@escribedhe sexual morph d?. adansoniador the first time.Based on
our phylogenetic tree of combinéBS, tef1-U andtub2 sequence data, our collectioddFLUCC
24-0526) clustered withP. adansoniadCBS 122055; type species), aRd adansoniadCBS
122054)with 100% ML, 1.00 PP bootstrap supp@fig. 9). Our isolation MMFLU 24-0397) mostly
shares similar morphological characteristz$. adansoniadCBS 122055), but some features,
such as the size of asci and ascospores, are larger than describeddansonia¢MFLU 19-
0239). However, combinelI Si tefl-Ui tub2 phylogeny and morphological features supg@rt
adansoniadMFLU 24-0397) as a new host record from decaying woodudterocarpus alatus
in Thailand.

Pseudofusicoccum kimberleyenstavlic T.I. Burgess & M.J. Wingf., Mycologia 100(6), 857
(2008). Fig. 11

Index Fungorum numbel=512049 Facesoffungi number: FoF16088

Saprobicon Dipterocarpus alatusvoody litter. Sexual morphAscomata218 279 em
diam., 160320em high &= 250 x 227 um, n = 5), uniloculate, appearing as black spots on host
bark surface, subglobose to globose, solitary or scattered, immersed-tmssensed, coriaceous.
Peridium 35.5 60(' 62) em wide k.= 47em, n = 35), two strata composed of cellst@ftura
angularis outer stratum of dark brown to black thiakalled cells combining at the outside with
the host tissues, inner stratum lightly pigr@ehto hyaline.Hamatheciumcomprises hyaline
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pseudoparaphyses arising from a basal stromatal tssishorter than ascAsci(70i )80 140(

155) x 1925(G 2 8 )m (x&= 105 x 22em, n = 30), 8pored, bitunicate, fissitunicate, with thick
outer wall, inner wall raised in center, clavate to cylingiavate, straight to curvedith short,
knob-like pedicel, apically rounded with a moderately distinct ocular charmsenspored9.5

30 x 10.51 4 . M (x.= 24 x 12em, n = 35), biseriate, overlapping, ovoid to clavate, wide and
rounded at apex, hyaline, aseptate, smaathed, straight, finely guttulate surrounded by a thin
mucilaginous sheath. Asexual morph: Undetermined.

Pseudofusicoccum adansoniae CBS 122055

97/-
100/1.0| Pseudofusicoccum adansoniae CBS 122054

P, ok
r

fusicoccum ad iae MFLUCC 24-0526

-/0.91

g Pseudofusicoccum africanum PPRI 25471
-0.91 Pseudofusicoccum africanum CMW 48027
100/1.0 4 - ! : 3

~\_ | Pseudofusicoccum stromaticum CBS 117448

89/1.0 Pseudofusicoccum stromaticum CBS 117449

~

99/1.0 Pseudofusicoccum olivaceum CBS 124939

Pseudofusicoccum olivaceum CBS 124940

— Pseudofusicoccum calophylli MFLUCC 17-2533

81/1.0
]

.,f0.97\ Pseudofusicoccum kimberleyensis CBS 122058
1 Pseudofusicoccum kimberleyensis CBS 122059

Pseudofusicoccum kimberleyensis MFLUCC 24-0527
100/1.0

89/1.0

“ Pseudofusicoccum violaceum CBS 124936
Pseudofusicoccum violaceum CBS 124937

Pseudofusicoccum ardesiacum CBS 122063

100/0.97 _{

Pseudofusicoccum ardesiacum CBS 122062

“— Pseudofusicoccum artocarpi CBS 138655

Lasiodiplodia pseudotheobromae CPC 22758

odia theobromae MFLUCC 12-0203 ~ Outgroup

Figure 91 Phylogram generated from maximum likelihood analysis based on the combined ITS,
tefl-U, andtub2 sequence data &fseudofusicoccunTree topology of the maximum likelihood
analysis is similar to the Bayesian analyJizenty-one strains are included the combined
analyses which comprised 1,270 charactéf$ (= 520, tefl-U = 298 andtub2 = 452) in the
combined datasetThe best RAXML tree with a final optimization likelihood value -of
3124.719755 is presented. The matrix had 215 distinct alignment patterns, with 12.38% of
undetermined characters or gaps. Estimated base frequencies were as follows: A =0.197834, C =
0.311332, G =0.265322, T = 0.225512; substitution rates AC = 0.615930, AG = 2.767036, AT =
0.769769, CG = 0.593671, CT = 5.579173, GT = 1.000000; gamma distribution shape parameter
U= 0.210720In the Bayesian analysis, average standard deviation of spliteineies at the end

of 2,000,000 MCMC generations was calculated as 0.004506. The evolutionary models TIM3ef+l,

4806



TrN+G, and TIM3+| were applied to 1TSefl-U andtub2 sequence data respectively in Bl
analysis. Bootstrap support values for maximum likelihood greater than or equal to 80% and
Bayesian posterior probabilitigseater than or equal @90 aregiven above the nodes. The strain
codes are noted after the species naiffes tree is rooted withasiodiplodia pseudotheobromae
(CPC 22758) andl. theobromadMFLUCC 120293). Extype strains are in bold@he isolates
generated in this study are indicated in bold and blue.

Culture characteristics Ascospores germinated on PDA within 24 h and a germ tube
emerged from one end cell. Colonies reached 90 mm diam. after 10 days at room temperature (25
28 °C), curled, with umbonate elevation, dense, fluffy appearance, narrovd$omargin, non
pigmented, at upper surface radiating from brown to grey outwardly, from reverse opaque black.

Material examined Thailand, Chiang Rai Province, Doi Tung National Park, on dead
wood ofDipterocarpus alatugDipterocarpaceae), 26 March 2022, N. Afsha@1T1R2g§MFLU
24-0398); living culture MFLUCC 240527.

GenBank numberis ITS =PQ800230tefl-U = P V 1udbB=PX7653045.

Known hostsi Adansonia gibbosaAcacia synchronicaEucalyptussp., andFicus
opposita(Pavlic et al. 2008)Carya illinoinensis(Rolim et al. 202)) Acacia mangium, Pinus
massonianaandEucalyptussp. (Li et al. 2023, Dipterocarpus alatugthis study).

Known distributioni Australia (Pavlic et al. 2008Brazil (Rolim et al. 202)) China (i
et al. 2023 Thailand (this study).

Notesi Based on BLASTn search of IT$ef1l-U tub2 sequences in GenBank, it was found
that our isolate shows high similarity B kimberleyens¢ex-type strain, CBS 1220%8vith
99.52%, 100%, and 100%imilarity, respectively Additionally, in the phylogenetic tred?.
kimberleyenséMFLUCC 24-0527) is closely related to CBS 122058 and CBS 122059 strains,
showing 81% ML/ 1.0 PP support values (Fig. 9). Our strain was isolated from decaying wood of
Dipterocarpus alatusn Thailand, while the exype strain was collected on dying branches of
Adansonia gibbsa, Acacia synchronicgEucalyptussp., and-icusoppositain Western Australia
(Pavlic et al. 2008). It has also been isolated in Brazil and CRabn{ et al. 2020, Li et al.
20231). According to the multilocuphylogenetic results of IT$efl-U andtub2 DNA matrix, we
report our straims the first recorded sexual morpHPokimberleyenseérhis is also the first report
of P. kimberleyens&rom Dipterocarpus alatugn Thailand.

DyfrolomycetaleK.L. Pang, K.D. Hyde & E.B.G. Jones

Pleurotrematacea&Valt. Watson

Pleurotremataceaavas established by Watson et al. (1929) for a monotypic genus,
Pleurotremawhich typified byP. polysemuniThis family was placed und€&haetosphaeriales
Sordariomycetedy Maharachchikumbura el. (2015). Maharachchikumbura at. (2016)
examined the isotype d®?. polysemumand found thatDyfrolomycetaceages a synonym of
Pleurotrematacegetherefore remove®leurotremataceaérom Sordariomyceteso be a single
family of Dyfrolomycetales Currently, this family includedour generaviz. Dyfrolomyces
LongiascosporaMelomastiaand Pleurotrema(Hyde et al. 2024aWanasinghe et al. 20R5
Pleurotremataceabas perithecial, ostiolate, ovoid to subglobose ascomata, clavate to cylindrical,
short pedicellate asci, with a dpical ring along with hyaline, ellipsoidal to cylindrical, multi
distoseptate ascospores (Hongsanan et al. 2020b). Species of thisafarsdyrobes on wood in
terrestrial and aquatic habitats (Hongsanan et al. 2020b).
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Figure 107 Pseudofusicoccum adansonigdFLU 24-0397, a new host record).Closeup of
ascomata ormipterocarpus alatusvoody litter. b Longitudinal section of ascoma. ¢ Vertical
section through ascomatd. Section of peridium. @seudoparaphysefih Asci. i Ascus in

Me | z er 0 sin Aseosppresnd Colonies on Pont and reverseScale bars: a = 1 mm,
b=200em,c=50m, dj=20em,d, Kkn=10em.

MelomastiaNitschke ex Sacc.

Index Fungorum number: 818 Facesoffungi number: FOF673

Melomastiawas erected by Saccardo (1875) with the type spd&tiemastoidea= M.
friesii), which was isolated fronViburnum opulugAdoxaceae) in Germany. The taxonomic
placement of this genus has been widely discussed (Lumbsch & Huhndorf 2010,
Maharachchikumbura et al. 2016). Norphanphoun et al. (2017), verMletbmastian
Pleurotremataceaebased on morphology and multigene phylogeny. According to merpho
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molecular studies, 11 species Dyfrolomyceswere synonymized unddfielomastia(Li et al.

2022). Kularathnage et al. (2023) demonstrated that two spédiesh(omolaenaeand M.
tiomanensisform a distinct basal clade with othdelomastiaspecies. MosiMelomastiaspecies

are saprobes in terrestrial, freshwater, marine, and mangrove ecosystems in both temperate and
tropical regions (Norphanphoun et al. 2017, Phukhamsakda et al. 2020, Li et al. 2022,
Kularathnage et al. 2023Ylelomastiaspecies have immersed, globose, ascomata, uniseriate asci
with a 3, subapical ringand ovoid, 2septate ascospores which are constricted at the septum, with
or without a gelatinous sheath (Norphanphoun et al. 2017, Li et al. 2022). Currerstbcepded
speciesre listed undevielomastiain Index Fungorum (2025). In this study we repdeiomastia
thamplaensisas a new record on dead wood Ndyariophyton zizyphifoliunfrom Doi Tung
National Park, ThailandAn updated phylogeny for the genus is shown in Fig. 12.

Figure 117 Pseudofusicoccum kimberleyerfs&#LU 24-0398 first report of thesexual morph
andnew host and geographical recoml)bCloseup of ascomata oRipterocarpus alatusvoody
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litter. c Vertical section through ascomaPdridium. e f Pseudoparaphyses and agtk Asci. |

Ascus i n Mel zerds reagent . iisAScogpdres. A gecnmaedb er i 1
ascosporeu, v Colony on PDAfrontand reverse) Scal e bars: a = 1 mm, b
dimt= 20 Ts=m,10n & m.

MelomastiathamplaensiqJ.F. Zhang, J.K. Liu, K.D. Hyde & Z.Y. Liu) W.L. Li, Maharachch. &
J.K. Liu, Journal of Fungi 8(7616 (2022) Fig. 13

Index Fungorum number: IF552496; Facesoffungi number: FoF02612

Saprobic on Nayariophyton zizyphifoliumwoody litter. Sexual morph:Ascomata
(excluding neck) 30B75em wide, 230315em high k= 320 x 28%m, n =5), scattered, visible
on the substrate surface as black, raised spots, immersed tonseensed, subglobose to
pyriform, mostly with flattened base, coriaceous to carbonaceotislates papillate, clypeate.
Clypeusl6.553 em t hi ck, radiating outward around t
of dense, dark thickvalled cells.Papilla conical, ostite periphysatePeridium25i 51 em wide
(x=38em, n = 30), composed of two layers, an outer layer of brown, densewilgd cells of
textura angularis and an inner layer of thiwalled subhyaline cells oftextura angularis
Hamathecium comprises 12 . 5 em wide, composed of abund.
pseudoparaphyses, attached at the base of ascomata, embedded in a gelatinoAsenB2iK.

198 x 6.91 0 . B (x=171 x 8.6em, n = 25), 8spored, cylindrical, with short pedicel, apically
roundedto truncate with an obvious apical rifgscospore$8i )19 32.5¢ 35.5) x 4.58.5em (X—
= 27 I, n6&5®, urdseriate, fusiform, mostly sharp angular eridsséptate, constricted
at septa, straight, hyaline, smoatilled, mostly containing 15 guttules. Asexual morph:
Undetermined.

Culture characteristigGsAscospore germinated on PDA within 24 h and germ tubes emerge
from both end cells. Colonies on PDA reached 2.dm diam. after 20 days at room temperature
(25128 °C), circular, medium sparse, flat, fluffy at margin, upper susrdcte, reverse brown in
center to yellow outwardly.

Material examined Thailand,Chiang Rai ProvinceDoi Tung National Park, on dead
wood of Nayariophyton zizyphifoliunfMalvaceae) 26 March 2022, N. Afshari, 1C1T3R2a
(MFLU 24-0411); livingculture MFLUCC 240538.

GenBank numberis ITS = PQ800243, SSU = PV0727G68f-U = PX739627.

Known hostsi on dead branclof an unidentified hos{Zhang et al. 2017)Millettia
leptobotrya(Ren et al. 2024\ ayariophyton zizyphifoliurgthis study).

Known distributioni Thailand (Zhang et al. 2017, this study), China (Ren et al. 2024).

Notesi In the multigene phylogeny, our strain (MFLUCG@438) clustered together with
strains ofMelomastia thamplaensiMFLUCC 150635, and KUMCC 2D671) with 77% ML
bootstrap support and 0.95 PP value (Fig. 12). Sequence comparison for the SSU region between
our isolate and th®l. thamplaensissolate showed no significant base pair differences, but there
are 1.5%, 1.6% (without gaps) base pair differencesiteftd) r egi on. TheM.e t hr e
thamplaensisre similar in having globose tolsglobose, coriaceous to carbonaceous ascomata,
papillate ostioles, size and shapes of peridium and paraphysesyestiicdllate, long cylindrical
asci with conspicuous apical ring, and ascospores that are fusiform, hyaline, slightly constricted at
the sepa, with guttules in each cell. However, our isolate has larger asci and ascospores compared
to the extype k= 171 x 8.6em, vs x.= 137 x 7em; x.= 27 % 6.5em, vs x.= 22 x 5.5em),
respectively (Zhang et al. 2017, Ren et al. 20R¢jrolomyces thamplaensigasintroduced based
on the combined phylogeny of SSU, LSU, 4&id-U s equence data from dead
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Thailand (Zhang et al. 2017). Subsequently, based on morphological features and phylogenetic
analyses, it was synonymized undé&r thamplaensigLi et al. 2022). Based on morphological
similarity and less genetic differences, we report our saprobic fungus as the first retdbrd of
thamplaensissolated on dead wood bfayariophyton zizyphifolium.

81/0.98 Melomasiia thamplaensis KUMCC 21-0671
77/0.95 | Melomastia thamplaensis MFLUCC 15-0635
88/0.98 + Melomastia thamplaensis MFLUCC 24-0538
L Melomastia pyriformis ZHKUCC 22-0175
| — Melomastia distoseptata MFLUCC 21-0102
|](§:361 f{\ Melomastia fusispora CGMCC 3.20618
il Melomastia fusispora UESTCC 21,0001
|\ Metomastia winteri CGMCC 3.20621
“ Melomastia puerensis ZHKUCC 23-0802
Melomastia oleae CGMCC 3.20619
Melomastia oleae UESTCC 21.0005
Melomastia oleae UESTCC 21.0003
Melomastia oleae UESTCC 21.0006
Melomastia beihaiensis KUMCC 21-0084
~ Melomastia sinensis MFLUCC 17-1344

96/0.9 Melomastia sichuanensis CGMCC 3.20620
93/ -\:\-\ Melomastia sichuanensis UESTCC 21.0008
76/0.92 L Metomastia clematidis MFLUCC 17-2092
9910 | Melomastia maolanensis GZCC 16-0102

Melomastia digingensis KUMCC 21-0536
Melomastia italica MFLUCC 15-0160
~ Melomastia seprata MFLUCC 22-0112
Melomastia fulvicomae MFLUCC 17-2083
Melomastia sp. ZHKUCC 22-0174
Melomastia rhizophorae JK 5439 A
78096 |- Melomastia thailandica MFLUCC 15-0945
Rﬂ,'..i Melomastia rhizophorae BCC15481

— Melomastia neothailandica MFLU 17-2589

— Melomastia phetchaburiensis MFLUCC 15-0951
Superstratomyces albomucosus CBS 140270
Superstratomyces atroviridis CBS 140272 Qutgroup

100/1.0
100/1.0

0.9

Figure 127 Phylogram by maximuriikelihood (ML) method generated using-MREE analysis

based on the combined SSU, LSU, &fd-U s e q u e nMetomasta Trae topdlogy of the
maximum likelihood analysis is similar to the Bayesian analysis. Fairgystrains aracluded

in the combined analyses which comprised 2,677 characters¥880 LSU = 827, andtef1-U

= 870). The best score for lelikelihood of consensus tree i8761.513. The matrix had 479
distinct patterns 657 parsimoinyformative, 111 singleton sites, 1,909 constant sites. Selecting
individual models K2P+G4, TIM2+F+G4, and TN+F+G4 were applied to $SU, andtef1-U

using BIC. In the Bayesian analysis, average standard deviation of split frequencies at the end of
2,000,000 MCMC generations was calculated as 0.009333. Bootstrap support values for ML
greater than or equal to 75% and Bayesian posteitapilities greater than or equal to 0.90 are
givenabove thenodes. The strain codes are noted after the species names. The tree is rooted with
Superstratomyces albomucog@BS 140270) an&. atroviridis(CBS 140272). Estype strains

are in bold.The isolate generated in this studyndicated in bold and blue.
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Pleosporaleg.uttr. ex M.E. Barr

Pleosporalesthe largest order within clagdothideomycetg encompasses a significant
proportion of its species, with the type species bilegspora herbarunBarr 1987). The order
was initially proposed by Luttrell (1955) and later formally established by Barr (1987). It includes
a diverse array of species with a global distribution, fulfilling various ecological roles such as
epiphytes, saprobes, endophyteaasites, and lichenized fungi (Bhunjun et al. 2021b, Su et al.
2022, Xu et al. 2022). Members Bfeosporaleshave primarily perithecioid ascomata with a
bitunicate, and fissitunicate asci that contain predominantly septate ascospores (Madagammana et
al. 2024, Mekala et al. 2024, Mukhopadhyay et al. 2024, Tun et al. 2024). They often exhibit
coelomycetous or hygimycetous asexual morphs (Tennakoon et al. 2021b).

Bambusicolacea®.Q. Dai & K.D.Hyde

Hyde et al. (2013) introduc&hmbusicolacea® accommodatBambusicolaSubsequent
research placddeucaenicolalLongipedicellataNeobambusicolaandPalmiascoman this family
(Crous et al. 2014b, Liu et al. 2015, Jayasiri et al. 2019). How&ewspambusicolaand
Longipedicellatawere transferred t&ulcatisporacea@and Longipedicellatacegerespectively
(Tanaka et al. 2015, Phukhamsakda et al. 2016). Wijesinghe et al. (2020) intrGdugénblain
this family. Bambusicolacea@as hyaline, fusiform ascospores encased in a gelatinous sheath,
cylindrical to clavate asci, and superficial, globose to subglobose ascdtiyata €t al. 2013
Currently five genera anglaced in this family includingHyde et al. 2024a).

PalmiascomaPhook. & K.D. Hyde

Index Fungorum number: #50926 Facesoffungi number: FOB428

Liu et al. (2015) describeBalmiascomawith P. gregariascomunas the type species,
including both asexual and sexual morphs isolated from palm. Currently, itreotiteee species.
Members of this genus are also distinguished based on moleculfnodatsSU, SSU, andpb2
datasetsl(u et al. 2015Monkai et al. 2024, Li et al. 2023a, Pem et al. 202Palmiascomas
similar to Didymosphaeriaand Verruculinawith producingechinulate, didymosporgZhang et
al. 2012).The sexual morph has gregariousjloculateascomata, clavate, short pedicellasei
clavate to ellipsoidall-septateascosporesurrounded by a mucilaginous shealhe asexual
morph haspycnidial conidiomata with conidiophores arising from the basal cavity, but mostly
reduced to conidiogenous cellaploblastic, fialidic, discrete, ampulliform to cylindrical,
aseptateconidiogenous cellsand solitary, aseptate, oblong to ellipsoidal, initially hyaline,
becoming brown at maturity conidiki@ et al. 2015, Pem et al. 2024n this study, we introduce
Palmiascomahiangraienseas a novel species found on decaying woobDipferocarpus alatus
from Doi Tung National Park, Thailand.

Palmiascoma chiangraiensH. Afshari, Lumyong & K.D. Hyde, sp. nov. Fig. 15

Index Fungorum number: IF9047.3Bacesoffungi number: FoF17219

Etymologyi The specific epithet is derived from Chiang Rai, location where the holotype
was collected.

Holotypei MFLU 24-0459

Saprobic on Dipterocarpus alatuswoody litter. Sexual morph:Ascomata(excluding
necks) 200300em high, 240300em diam.(x.= 269 x 26&m, n = 10), immersed, erumpent,
gregarious, clustered, unilocular, mostly globose, dark brown to black, ost{Okitele 58i 86
em wide, centric, or eccentric, dPeridiumB6 551 c al
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e m wi-ldyered, composed téxtura angularicells, outer layer brown and thiekalled cells,

inner layer hyaline, thiwalled cells.Hamatheciuncomprises12 . 8 &€ m wiadeptate dens e
pseudoparaphyses longer than asci, branchedhyalithe Asci49i 72 x 711.5em (x.= 58 x 9

em, n = 25), 8pored, bitunicate, fissitunicatpedicellate,cylindric-clavate,slightly curved,

shallow ocular chamber at the rounded apescospored.6i12 x 3.35em (x.=9.8 x 4.1em, n

= 30), biseriate, overlapping;skptate, mainly fusiform to ellipsoid, with obtuse ends, constricted

at the septum, moderately wider upper cell, straight or slightly curved, pale brown to brown, rough
walled, guttulateAsexual morph: Undetermined.
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Figure 1317 Melomastia thamplaens{(8FLU 24-0411, a new host record), b Appearance of

ascomata orNayariophyton zizyphifoliumvoody litter. ¢ Longitudinal section adscomad

Vertical section of ascoma. e Section of peridium. f Pseudoparaphy$essai k Ascus in

Mel zer 6s reagent . | ApirAseosporesisrCglonyam Pokentand r 6 s r
reverse)Scale bars: a =1 mm, b = 58M, ¢ = 200em, d = 10Cm, e, Gk = 50em, f = 20em,

[ir=210em.

Culture characteristics Ascospores germinated on PDA within 24 h and germ tubes
emerged from both cells. Colonies reached 50 mm diam. after 10 days at room temperature (25
28 °C), after one month irregular, flattened, dense, with two distinct layenslatmeédge, upper
surface white in the center and creamy white at the margin, from reverse pale brown in the center
and yellow at the margin

Material examined Thailand, Chiang Rai Province, Doi Tung National Park, on dead
wood ofDipterocarpus alatugDipterocarpaceae), 26 March 2022, N. Afshad1T3R1gMFLU
24-0459, holotype); exype living culture MFLUCC 24€546.

GenBank number$ ITS = PQ800249, LSU = PV072608)b2 = PV138139, SSU =
PV072696.

Notesi In the multigene phylogenetic analysis, our strairilUCC 240546 formed a
separate lineage sister to otRaimiascomdaxa, with 96% ML/ 1.0 PP support values (Fig. 14).
Sequence comparison amoRgchiangraiense(MFLUCC 240546 and extype species oP.
gregariascomum(MFLUCC 11-0175), P. qujingense(KUMCC 190201), andP. acericola
(CGMCC 3.24963) revealed 4.7%, 4.5%, and 8% base pair differences (excluding gaps) for the
ITS region, 14.1%, 12.5%, and 16.2% base pair differences (excluding gag®)Z@equence,
which aligns with the new species concept proposed by Jeewon & Hyde (BaEe).pair
differences in LSU (118L.11 0.9%) and SSU (1iD.3 0.3%) were low, showing minor genetic
variation among the studied taxa. This result aligns with Li et al. (2023a), wharte@tgero base
pair differences in the LSU and SSU of closely related species. Morphologitahiangraiense
is most similar to the other three species in the shape and size of asci. H&weta@angraiense
has the widest peridium (BB 5 & m) c o mR. gregarthscomunfl&d50 e mP. and

acericola(26i3 8 & m) , and its aS8Sc2MMB@0 ate) | 6ahPger t if @:
gregariascomunil30' 180 x 1302 5 0 ¢ r)acedcold170240x1802 10 em) , but s
than those ofP. qujingense(280:400 x 2003 0 O em) . Addi tiorPal | vy,

chiangraienseare smaller than those of the other described specié42r63.35em (x.= 9.8 x

4 . in), @mpared withP. gregariascomun(lli 13 x 34 em, x.= 11.9 x 3.%m), P. acericola
(127114 x 3.54 . &, x& 13 x 4em), andP. qujingens€12i 16 x 4.55.5em,x=14.1 £ 1.1 x
4. 6 N m)0Thss, based on morphology and phylogenetic evidence we intrdRluce
chiangraienses a new species.

Corynesporascacedagivan.

Corynesporascaceaeestablished by Sivanesan (1996), was initially associated with
Melanommatalebased on morphological characteristics. Hyde et al. (2013) reclassified it within
Pleosporalesn Dothideomycetesa classification subsequently confirmed by Wijayawardene et
al. (2014). A comprehensive study by Liu et al. (2017) reveale€trghesporascaceagclosely
related to suborderdlassarineaeand Pleosporineaewithin Pleosporales Species within
Corynesporascaceame notable for causing foliar @@ses in plants, particularly in tropical and
subtropical regions (Hyde et al. 2018)nly hyphomycetous asexual morph is known while, the
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sexual morph is unknown. They are distinguished by large, pale olivaceousdistokeptate
conidia that may exhibit percurrent proliferation, terminal monotretic conidiogenous cells, and
dark, unbranched conidiophores. (Li et al. 202Bhjs family includes two gener&¢rynespora
andCorynesporasca(Hyde et al. 2024a).

Bambusicola ficuum MFLUCC 17-0872
Bambusicola pustulata MFLUCC 15-0190
95/L.OL Bambusicola dimorpha MFLUCC 13-0282
Bambusicola bambusae MFLUCC 11-0614
Bambusicola irregulispora MFLUCC 11-0437

Bambusicola aquatica MFLUCC 18-1031
Bambusicola splendida MFLUCC 11-0439

99/1.0.
100/1.0

100/1.0

100/1.0
86/1.0] Bambusicola guttulata CGMCC 3.20935
Bambusicola guttulata UESTCC 22.0002
1004 g%’-_ Bambusicola didymospora MFLUCC 10-0557
/1.

Bambusicola loculata MFLUCC 13-0856
Bambusicola massarinia MFLUCC 11-0389
“— Bambusicola sichuanensis SICAUCC 16-0002
Bambusicola fusispora MFLUCC 20-0149 ~ Bambusicolaceae
Bambusicola subthailandica SICAU 16-0005
Bambusicola thailandica MFLUCC 11-0147
100/1.0| Corvlicola italica MFLU 19-0500

88/1.0 :[ F Bambusicola triseptatispora MFLUCC 11-0166

84/1.0)

97/1.0)
100/1.0

94/1.0 N Corylicola italica MFLUCC 20-0111
9911.0 Leucaenicola aseptata MFLUCC 17-2423
Leucaenicola camelliae NTUCC 18-093-4
89/1 Leucaenicola phraeana MFLUCC 180-0472

100/1.07 Palmiascoma acericola CGMCC 3.24963
Palmiascoma acericola UESTCC 23.0019
Palmiascoma qujingense KUMCC 19-0201

100/1.0

Palmiascoma gregariascomum MFLUCC 11-0175
Palmiascoma chiangraiense MFLUCC 24-0546
/i coma macadamiae ZHKUCC 23-0747

100/1.0 | Neopalmi
Neopalmi: damiae ZHKUCC 23-0746

Neoy oma mac

D
=
o
=4

|

100/1 '°| Neothyrostroma encephalarti CPC 35999

76/- | Neothyrostroma encephalarti CBS 146037 Amorosiaceae

04/1.0) “————— Amorosia littoralis CBS 120399

100,'1.0[ Lophi pseudodictyosporium MFLUCC 13-0451
Lophiostoma ravennicum MFLUCC 14-0005 Lophiostomataceae

100/1.0| Occultibambusa bambusae MFLUCC 13 0855 b
Occultibambusa bambusae MFLUCC 11-0394 R R ORsaceae

Outgroup

Figure 147 Phylogram generated from maximum likelihood analysis based on the combined ITS,
LSU, rpb2, SSU, andefl-U s equence Bambusicolackaand aoma closety related
families. Tree topology of the maximum likelihood analysis is similar to the Bayesian analysis.
Thirty-seven strains are includedthe combined analyses which comprised 4,594 charat&'s (

= 746,LSU =842,rpb2 = 1,044,SSU =1,009, andefl-U= 953). The best RAXML tree with a
final optimization likelihood value 025969.117748 is presented. The matrix had 1,638 distinct
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alignment patterns, with 22.40% of undetermined characters or gaps. Estimated base frequencies
were as follows: A = 0.244225, C0=253263, G = 0.272221, T = 0.230290; substitution rates AC

= 1.172257, AG = 2.558523, AT = 1.017371, CG = 0.976434, CT = 6.204100, GT = 1.000000;
gamma distribution shape parameter 0.202896.n the Bayesian analysis, average standard
deviation of split frequencies at the end of 5,000,000 MCMC generations was calculated as
0.001347. The evolutionary moddlgM2+1+G were appked for ITS andefl-U TrN+I+G were
applied for LSU andpb2, and TIM2+lwas applied for SSU sequence data in Bl analysis.
Bootstrap support values for maximum likelihood greater than or equal to 65®agedian
posterior probabilitiegreater than or equal @95 arggiven above the nodes. The strain codes are
noted after the species nameke tree is rooted withlysterium rhizophoraéNFCCI-4250). Ex

type strains are in bol@he isolate generated in this studyndicated in bold and blue.

Corynesporasussow

Index Fungorum number: IF7795; Facesoffungi numbeF06663

Corynesporawas described by Glssow (1905), wEh mazeias the type species. Wei
(1950) proposed thaC. mazeishould be regarded as synonymous whtelminthosporium
cassiicola leading to the new combinatidd, cassiicolaThe defining characteristics of this genus
include distinctive conidiophores that are determinate or percurrent, along with integrated
conidiogenous cells that produce single or occasionally catenate, distoseptate conidia (Ellis 1971,
Pem et al. 2024)Corynesporacomprises 182 recoged species, mostly distinguished by their
physical characteristics (Hongsanan et al. 2025). Leaf spots, fruit rots, and root rots are symptoms
of disease caused IBorynesporaThe most prevalent symptom is leaf spots, which are brown to
black, irregular to circular lesions that eventually grow into larger spots (Jayawardena et al. 2025).
In this study, we describ€orynespora chiangraiensias a novel species on dead wood of
Nayariophyton zizyphifoliudtom Doi Tung National ParKThailand.

Corynespora chiangraiensibl. Afshari, Lumyong & K.D. Hyde, sp. nov. Fig. 17

Index Fungorum number: IF90474Bacesoffungi number: FoF17220

Etymologyi The specific epithet is derived from Chiang Rai, location where the holotype
was collected.

Holotypei MFLU 24-0460

Saprobicon Nayariophyton zizyphifoliumvoody litter. Sexual morph: Undetermined.
Asexual morph: Hyphomycetou€olonieson the substrate, effuse, hairy, scattered or in small
groups, glistening, dark brown to bladdyceliumsuperficial and immersed in the substratum,
composed of septate, branched, pale brown to hyaline, smadittd hyphaeConidiophores
220370 x 81 3 m &= 255 x 11.5em, n = 10), macronematous, mononematous, solitary,
unbranched, straight or slightly flexuous, cylindrical, smooth, thiaked, brown to dark brown,
rounded and paler at ap&k 10-septateConidiogenous cell83.5 28 x 1G13em (x=25.7 x 12
em, n = 5), terminal, integrated, monotretic, monoblastic, cylindrical, pale bi©amdia 100
150 x 121 4 m &= 128 x 25em, n = 15; L/W ratio = 5.1), solitary, acrogenous, obclavate,
rostrate, straight or slightly curvedjick-walled, brown, 1120-distoseptate, guttulate, thick
walled, smootkwalled, golden brown, truncate at base, hila darkened.

Culture characteristics Conidia germinated on PDA within 24 h and germ tubes emerge
from both end cells. Colonies on PDA reached 4.5 cm diam. after 3 weeks at room temperature
(251 28 °C), after one month irregular, flattened, medium dense, wavy maigmemqt diffusing
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in the agar after onmonth, upper surface initially white, becoming divifite in the center and
creamy white at outer zone with age, from reverse dark brown in the center and brown at margin.
Material examined Thailand, Chiang Rai Province, Doi Tung National Park, on dead
wood of Nayariophyton zizyphifoliunfMalvaceae), 26 March 2022, N. AfshafiC1T2R7a
(MFLU 24-0460, holotype); exype living culture MFLUCC 24548.
GenBank number$ ITS = PQ800250, LSU = PV072604b2 = PV138140, SSU =
PV072697.
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Figure 157 Palmiascomahiangraiensd MFLU 24-0459 holotypd. a Appearance of ascomata
on Dipterocarpus alatusvoody litter. b Longitudinal section of ascomata. ¢ Vertical section
through ascoma. d Section of peridiumPgeudoparaphysefii Asci. jim Ascosporesn A
germinated ascosporeGmlony on PDA(front and reversepbcale bars: a =1 mm, b = 500, ¢
jim=100em, d'i, n = 20em.

96/1.0 Corynespora doipuiensis MFLUCC 14-0022

77/0.97

Corynespora thailandica CBS 145089
Corynespora chiangraiensis MFLUCC 24-0548
Corynespora submersa MFLUCC 16-1101

60/0.99 Corynespora mengsongensis HIAUP C2000
Corynespora nabanheensis HJIAUP C2048

Corynespora yunnanensis HJAUP C2132

100/1.0.[] Corynespora idesiae CGMCC 3.24438
82/0.96—1 | Corynespora idesiae UESTCC 23.0023
Corynespora lignicola MFLUCC 16-1301
87/1.0 Corynespora pseudocassiicola CPC 31708
gg;} 8“ Corynespora cassiicola CBS 100822 Corynesporascaceae
Corynespora torulosa CBS 136419
Corynespora smithii CABI 5649b
88/-| Corynespora smithii CBS 139925
100/1.0) ¢ orynespora smithii L120
100/1.0 92/1.0 Corynespora smithii L130
100/1.0 Corynespora citricola CBS 169.77

Corynespora encephalarti CBS 145555

IOOME Periconia digitata CBS 510.77
85/1.0 Periconia pseudodigitata KT 1395

100/1.0 100/1.0 Periconia igniaria CBS 845.96  Periconiaceae
Periconia macrospinosa CBS 135663

Periconia byssoides HHUF 28238

Outgroup

Figure 167 Phylogram generated from Bayesian Inference (Bl) analysis based on the combined
ITS, LSU,rpb2, SSU, andefl-U s e g u e n CoeynesparaseaceemhdPericoniaceaeTree
topology of Bayesian analysis is similar to the maximum likelihood analysis. Twsenggrains

are includedn the combined analyses which comprised 4,347 charati&s653,LSU =859,

rpb2 = 1,055,SSU =1,032, andefl-U= 848). The best RAXML tree with a final optimization
likelihood value 0f-13512.755957 is presented. The matrix had 833 distinct alignment patterns,
with 46.72% of undetermined characters or gaps. Estimated base frequencies were as follows: A
=0.251343, G0.242038, G = 0.274840, T = 0.231780; substitution rates AC = 2.635320, AG =
3.533685, AT = 1.523914, CG = 1.719781, CT = 9.802443, GT = 1.000000; gamma distribution
shape parametdd = 0.164397.In the Bayesian analysis, average standard deviationliof sp
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frequencies at the end of 3,000,000 MCMC generations was calculated as 0.003907. The
evolutionary modelsSYM+G, TIM2+l, TIM3+I+G, were applied for ITS, LSUrpb2, and

TrN+1+G, were applied for SSU, antdfl-U s equence dat a, respecti vel

support values for ML greater than or equal to 60% Bawesian posterior probabilitieggeater

than or equal t0.95 aregiven above the nodes. The strain codes are noted after the species names.
The tree is rooted with y&€lothyriella rubronotata(CBS 141486) and C. rubronotata(CBS
121892. Ex-type strains are in bold.he isolate generated in this study is indicated in bold and
blue.

Notesi In the combinedTS, LSU,rpb2, SSU, andefl-Uphylogenetic analysis (Fig6),
our strain MFLUCC 240548 forms a sister clade t€. thailandica(CBS 145089) andC.
doipuiensis(MFLUCC 140022) with 77% ML/ 0.97 PP bootstrap support. The nucleotide
differences between ITS of our collection addthailandica(CBS 145089) an€. doipuiensis
(MFLUCC 140022) are 1.3% and 4.6% (excluding gaps), respectivElgrynespora
chiangraiensis(MFLU 24-0460) resemble<C. thailandica(CBS 145089), andC. doipuiensis
(MFLUCC 140022) in having macronematous, thisklled conidiophores and conidia.
However,C. chiangraiensidiffers fromC. thailandicain having wider conidial(00' 150 x 12
14 em, L/ Ws(¢5@)01d0({200)5<(9310112¢(013) e m, L /)Withrneortei o =
septa {1i 20 vs 4i 8). Corynespora doipuiensigMFLUCC 140022) has larger conidiophores
(212426 x 1015 pm ¢o= 313.45 x 13.89 um, n = 40)), largewnidiogenous cell27i 5(?) x
101 16 pum fo= 33.71 x 13.34 um)), largeonidia (136165 x 525.5 um fo= 143.7 x 21.31)).
These three species were collected from dead wood in Thailand (Crous et al. 2018a, Hyde et al.
2020a). Based on the morphological evidence coupled with multigene phyldbe current study
presentsC. chiangraiensisas a new species.

Didymosphaeriacea®lunk

Munk (1953) introduce®idymosphaeriaceaand typified the family bypidymosphaeria
with D. epidermidisas the type species, PleosporalesThe family contains morphologically
diverse taxa, with most having useéptate, brown ascospores. The asexual morphs can be
coelomycetes or hyphomycetes, and can daenarosporiuntike, Diplodia, Fusicladium
PithomycesPhoma and spegazziniike (Boonmee et al. 202 Wijayawardene et al. 2Q2
These fungi are found worldwide and are mostly saprobes, but some are pathogens or endophytes
(Tennakooret al. 2022). According to Hyde etal. (2024a) this family comprises 39 genera.
Members of this group cdre found on woody and herbaceous hosts as saprobes, endophytes, or
pathogens, and they can even occasionally infect humans. They are distinguished by bitunicate
asci, brown, septate to muriform ascospores, and globose to subglobose, immersed to semi
immersed ascomata with a central ostiole. The asexual forms reseimdfeaor Fusicladium
(Hyde et al. 2013).

ChromolaenicolaMapook & K.D. Hyde

Index Fungorum numbelfz557279 Facesoffungi numbeFEoF07783

Chromolaenicolavas erected by Mapoait al. (2020) to accommodate nanensighat
was isolated from dead stems ©hromolaenaodoratain Thailand. Multigene phylogenetic
analyses incorporating LSU, ITS, SSU, defi-U s equence d &hremolaesicola al e d
species form a monophyletic clade witlihdymospheriaceael'he sexual morph has immersed
to semiimmersed ascomata with bitunicate asci. The asexual morph forms pycnidial conidiomata
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(Mapook et al. 2020)in this study, we describ€hromolaenicola doitungensandas a novel
taxonon dead wood dfayariophyton zizyphifoliudtom Thailand

Figure 17 7 Corynesporachiangraiensis (MFLU 24-046Q holotypg. a, b Colonies on
Nayariophyton zizyphifoliurwoody litter. ¢ e Conidiophores and conidiogenous cdll8pical
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conidiophores and conidiogenesisngConidia. o A germinated conidium. p, g Colony on PDA

(front and reversepcale bars: a, b = 2@0n, de, o = 5C&m, gn =20em, f = 10em.

99/0.95, Karstenula rhodostoma CBS 690.94

100/1.01 Karstenula rhodostoma CBS 691.94

99/1.4
100/1.0

Karstenula lancangensis KUMCC 21-0670
Paraphaeosphaeria rosae MFLUCC 17-2547
Paraphaeosphaerm rosae MFLUCC 17-2549

86/ 4 pleospora ar hidendri MELUCC 17-2429
oS T Aust a archidendri CBS 168.77
iy Austmpleospora acllracea KUMCC 20-0020
Austrop iae MFLUCC 18-1551
99/1.0—] Pseuda(‘amaroxparmm propinguum MFLUCC 13-0544
95/0.92] di osporium pteleac MFLUCC 17-0724
95/0.92 HT| Paracamarosporium fagi CPC 24890
Paracamaraspormm JSagi CPC 24892
97/0.99 - p ia rubi-ulmifolii MFLUCC 14-0023
Dm, sphaeria rubi-uli f it MFLUCC 14-0024
100/1.0] Par iothyrium cyclothyrioides CBS 972.95
Paraconiothyrium estuarinum CBS 109850
Paracomothyrmm cyclothyrmxdes CBS 432.75
Chi l MFLUCC 17-1462
89/- Chromalaemcala nanensis MELUCC 17-1473
100/1.0 Chr I lematidis MFLUCC 17-2075
Chr laenicola thailand, MFLUCC 17-1475
Chr l la thailandensis MFLUCC 17-1510
100/1.0. Chr laenicola ch MFLUCC 17-1493
100/1.0y N | Cylindroaseptospora siamensis MFLUCC 17-2527
97/1.0~J Chromolaenicola sapindi HKAS 122876
92/0.94 i Chromolaenicola sapindi KUMCC 21-0564
Chromolaemcola ananas: MFLU 23-0167
100/1.0 77 Chr l g MFLUCC 24-0545
Cylindyr MFLUCC 17-2424
I 100/1 0 Trematem arundlcala MFLU 16-1275
100/1 Ol_[ Tr GZAASO1
Tremateta munspora GZCC 18-2787
S quelata barringtoniae MFLUCC 11-0422
Deniquelata vittalii NFCCI14249
Blmurm novae-zelandiae CBS 107.79
88/. Pseud dae MFLUCC 17-0917
91/0.93 43y Pseudoplthomyces rosae MFLUCC 15-0035

100/1.

100/1.0

Neokalmusia brevispora HHUF 30016

Neokalmusia scabrispora HHUF 28608

Phaeodothis winteri CBS 182.58

Didymocrea sadasivanii CBS 438.65

mq Letendraea cordylinicola MFLUCC 11-0148
Letendraea cordylinicola MFLUCC 11-0150

— Veri rucommo!hw ium nmdae CBS II9209

ides CBS 615.86

100/1.04

98/0.96 —
100,

I

100/1.0

Par pi ia
P

ik LIS oy S

MFLU 16-0172

100/({ %9 Momagnula aloes CBS 132531

Montagnula aloe‘a CPC 19671
iensis MFLUCC 17-1420
MFLUCC 17-1508
Kalmusia italica MFLUCC 14-0560

Kalmusia variispora CBS 121517
Kalmusia ebuli CBS 123120
dica KUMCC 21-0647

Septofumpma thailandica KUMCC 21-0652
1.0 Xenocamarosporium acaciae MFLUCC 17-2432
Xenor.‘nmamspanum acaciae CBS 139895

tri MFLUCC 13-0232

M, la thailands

83/0.95 —|

89/0.99 ]
100/1.0 4+

100/1.0, All.
/

yrivm camelliae NTUCC 17-032-1
1 AIIoconiothyrmm camelliae NTUCC 17-032-2

Alloconiothyrium aptrootii CBS 980.95

Alloconiothyrium aptrootii CBS 981.95

100/1.0; Neptunomyces aureus CMG12

Neptunomyces aureus CMG13

100/1.0. -_;'—_Laburmcola hawksworthii MFLUCC 13-0602

100/1.0

95/1.0L_|

Laburnicola muriformis MFLUCC 14-0921
99/0.96, Dictyoarthrinium musae MFLUCC 20-0105
Dictyoarthrinium musae MFLUCC 20-0106
Dictyoarthrinium thailandicum KUMCC 21-0664
Dictyoarthrinium lhailandicum KUMCC 21-0665
Dictyoarthrinium doii is MFLUCC 24-0549
97/, Dictyoarthrinium sacchari MFLUCC 20-0107
Dictyoarthrinium sacchari CBS 529.73
Dictyoarthrinium hydei SQUCC 13296

100/1.0, Spegazzinia jinghaensis KUMCC 21-0495
98, Spegazzinia jinghaensis KUMCC 21-0496
Spegazzmw deightonii MFLUCC 20-0002
azzinia bromeliacearum URM 8084
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Figure 187 Phylogram by maximurikelihood (ML) method generated using-MREE analysis
based on the combined ITS, LSU, SSU, tefdU s e q u e n Didymaphaedaceadree
topology of the maximum likelihood analysis is similar to the Bayesian anaBjigjsty-one
strains are includeid the combined analyses which comprised 2,801 chara&®ts$ £733,LSU

= 779,ITS =422 andtefl-U 867). The best score for ldielihood of consensus tree is
15824.137. The matrix had 762 distinct alignment patterns, 555 parsinfonyative, 174
singleton sites, 2072 constant sites. Individual models K2P+G4, TNe+I+G4, TIM2+F+I+G4 and
TN+F+I+G4 wereapplied SSU, LSU, ITS, artdf1-Uusing BIC. In the Bayesian analysis, average
standard deviation of split frequencies at the end of 10,000,000 MCMC generations was calculated
as 0.005775. Bootstrap support values for ML greater than or equal to 8@ayssian posterior
probabilitiesgreater than or equal @90 aregiven above the nodes. The strain codes are noted
after the species namd@8de tree is rooted witBambusistroma didymosporuFLU 15-0057)

andB. didymosporuniMFLU 15-0058). Extype strains are in bol@he isolate generated in this
studyareindicated in bold and blue.

Chromolaenicola doitungensibdl. Afshari, Lumyong & K.D. Hyde, sp. nov. Fig. 19

Index Fungorum numbel=904741 Facesoffungi number: FoF17221

Etymologyt The epithet refers to fADoi Tutheg Nat i
funguswas collected.

Holotypei MFLU 24-0461

Saprobicon Nayariophyton zizyphifoliumvoody litter. Sexual morphtUndetermined
Asexual morph: CoelomycetouSonidiomatal05 270em diam, 140205em high &= 200 x
1 7 5m, e = 5), pycnidial, unilocular, mostly solitary or in small groups, mostly subglobose or
conical, immersed, coriaceotlspwn to dark brown, ostiolat€onidiomatawall 15/ 25em wide,
composed of two layers, outer brown thigklledtextura angulariscells linked with hyaline and
loosely packedextura angulariscells bearing conidigenous cellsConidiophoresreduced to
conidiogenous cell€onidiogenous celld.71 8.3 x 2.54em (x.= 6.5 x 3.4 m, n = 20), phialidic,
enteroblastic, discrete, determinate, hyaline, cylindrical and moderately truncate towards apex,
smoothwalled, arising from the inner layer of pycnidial w&llonidia5i 7 x 3.55.4em (x.= 6.1
I 4 m2=80), L/W ratio = 1.5, oblong or oval, rounded at both ends, hyaline to pale brown
when immature, brown at maturity, mostly aseptate, rarslgptate, verrucose, rougtalled.

Culture characteristiags Colonies on PDA reaching 3.5 cm diam. after 2 weeks at room
temperature (228 °C), circular, dense, undulate edge, umbonate, fluffy upper surface covered
with cream to salmon aerial mycelium, reverse dark brown at the cegkerbtown radiating
outwardly.

Material examined Thailand,Chiang Rai ProvinceDoi Tung National Park, on dead
wood of Nayariophyton zizyphifoliunfMalvaceae),26 March 2022, N. AfshgrilC1T3R7a
(MFLU 24-0461, holotype); exype living culture MFLUCC 24545.

GenBank numbers ITS = PQ800251, LSU = PV072605, SSU = PV0726e8-U =
PX739629

Notes T In the phylogenetic analysishe isolates ofChromolaenicoladoitungensis
(MFLUCC 240545),C. sapindi(HKAS 122789, HKAS 122876)xnd C. ananasiMFLU 23-

0167) form a independentlade.Among these close relativeS. doitungensiforms a separate
branch with 100% ML and 1.00 PP bootstrap support (Y. Gomparison oi TS andtefl-U
gene regionbetweerC. doitungensigMFLUCC 240545 andC. ananasindicatedl.4% (6/426),
and 1.2% (11/4902) base pair differences (excluding gaps), respec@isdynolaenicola sapindi
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was described by Ren et al. (2022) from sexual morph charaCtermsnolaenicola doitungensis
differs fromC. ananasin having smaller conidia (5 x 3.55.4em,x=6.1 X 4.22mvs 7i 8 x

4i5 mg x= 8 x 5em). Chromolaenicolaananasiwas isolated frondead leaves ofAnanas
comosusn Thailand(Tian et al. 2024)In addition,in our strain, conidiophores are reduced to
conidiogenous cell#\lso, it has smaller conidia (3.5.4 x 57em (x=4.2 x 6.1em, n = 50)vs.

718 x 45 me(x.=8 x 5em)) mostly aseptate at maturity, comparedtcananasiTian et al.
2024).Chromolaenicola doitungens{MMFLU 24-0461) is introduced as a novel species based on
its morphology and phylogenetic analysis of a combined ITS, LSU, SSWefdild dat aset .
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Figure 19 1 Chromolaenicola doitungensi@MFLU 24-0461, holotypg. a Conidiomataon
Nayariophyton zizyphifoliurwoody litter. bLongitudinal section of theonidiomatac Vertical
section through a conidioma. d Section throaghidiomaal wall. e h Conidiogenous cell$i n
Conidia. o, pColoneson PDA(front and reversefScale bars: a = 2.5 mm, b = 56@, ¢ = 100
em, c =50em, d=20em, &n =5em.

Dictyoarthrinium S. Hughes

Index Fungorum number: 1093 Facesoffungi number: FG2991

Dictyoarthriniumwas erectedby Hughes (1952), and is typified B: quadratum This
genus has unique basauxic conidiogenous cell development; conidiophores are minutely
verruculose, subhyaline and transversely septate. Conidiophore mother cells are often hyaline or
pale brown and cuphaped orsubspherical. Mreover, conidia are square to spherical,
subspherical or oblong, pale to dark brown, oftasedled, and sometimes elled. Thesurface
of conidia is verruculose, and in most species have wressexual morph obDictyoarthrinium
is currentlyunknown(Hughes 1952, Ellis 197 Matsushima 1971Samarakoon et al. 2020). All
Dictyoarthriniumspecies were documented based only on morphologhieabctersHyde et al.
(1998) accommodateDictyoarthriniumin ApiosporaceadXylariales Sordariomycetgsbased
on morphological characteristics. LSU dataxf sacchari(CBS 529.73) were submitted to
GenBank as the first authentic molecular record for the genus by Vu et al. (2019). Samarakoon et
al. (2020) transferredDictyoarthrinium from Apiosporaceae to Didymosphaeriaceae
(PleosporalesDothideomycetgsaccording to phylogenetanalyses of combined SSU, LSU, ITS,
andtef:U sequence data. Ten sipladexFargorum{R025) Ik this wn i n
study, we introduceDictyoarthrinium doitungensisas a novel species owoody litter of
Nayariophyton zizyphifoliudtom Doi Tung National Park, Thailand.

Dictyoarthrinium doitungensisN. Afshari, Lumyong & K.D. Hyde, sp. nov. Fig. 20

Index Fungorum numbel=904742 Facesoffungi number: FoOF17222

Etymologyt The epithet refers to fADoli Tutheg Nat i
funguswas collected.

Holotypei MFLU 24-0462

Saprobicon Nayariophyton zizyphifoliumvoody litter. Sexual morphtUndetermined
Asexual morph: Hyphomycetou€olonieson natural substrate effuse, irregular, pulvinate, dark
brown to blackMyceliumsuperficial, branched anastomosing hypl@midiophoresl40 285(
300) x 559 . 3n (x@= 215x 7 em, n = 20), macronematous, basauxic, branched, brown,
cylindrical, slightly tapering and paler toward apex, erect, straight or flexuous, brown (mostly same
colour as conidiophore) transverse septd BlA1 3) & m a p-walled,Congliogermush
cdls 8116.3 x 4.7T8 em (0= 12 x 6.5em, n = 10), blastic, integrated, terminal, frequently
becoming intercalary, denticles absent, cylindrical, bra@onidia(4.6/)6.719 x 5.29 em (0=
7. 8 Im, 5= 2D L/W ratio = 1.3, solitary, spherical to ellipsoid, holoblasticcélled, sub
hyaline to greyistbrown when immature, cruciageptate, £ells, constricted at septa, rounded
at the corners, spherical or subspherical, verrucose, gilesosin at maturity, occasionallyature
conidium splits along one line of the septa.

Culture characteristics Conidium germinated on PDA within 24 h and a germ tube
emerged from each cell. Colonies on PDA reachEsl5%cm diam. after 3 weeks at room
temperature (228 °C), circular, with umbonate elevation, velvety, dense in the midgieglia
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radiating outwards, entire edge, upper surface white, from reverse pale brown at center becoming
radiantly yellow to the edge.

Material examined Thailand,Chiang Rai ProvinceDoi Tung National Park, on dead
wood of Nayariophyton zizyphifoliunfMalvaceae), 26 March 2022, N. AfshafiC1T3R6a
(MFLU 24-0462, holotype); exype living culture MFLUCC 24549.

GenBank numbers ITS = PQ800252, LSU = PV072606, SSUP¥072699 tefl-U =
PX739630

Notesi Our isolate (MFLUCC 249€549) clustered wiih otherDictyoarthriniumspecies
sister toD. musaeandD. thailandicumwith 99% ML bootstrap and 1.0 PP support (Fig). The
nucleotide differences between ITS of our collection Bnthusag MFLUCC 20-0105)andD.
thailandicum (KUMCC 21-0664) are 4% and 4.5% (excluding gaps), respectively.
Morphologically,D. doitungensiss similar to the holotype of closely related specizsmusae
ard D. thailandicum, by having macronematous, basauxic conidiophores, cylindrical
conidiogenous cells, and shape of conidiamarakoon et al. 2020, Ren et al. 2022
Conidiogenous cells db. doitungensisre integrated, terminal like other species but frequently
become intercalary, and brown. The colour of the transverse septadmitungensigsioes not
significantly contrast with the other parts of the conidiophore, unlike in the two other species. The
conidiophores and conidiogenous cellofdoitungensig140' 2853 300) x 5.59 . 3 €1&3 8
x 4,78 ¢ m)arger than those dd. musaq301140 x 12 € mi4544.34. 7 ¢e¢Mm) and
thailandicum(130/ 220 x 4i5 € m3i7 x 3i5 € M respectively However, he conidia ofD.
doitungensig(4.6)6.719 x 5.29  § are smaller than those Bf musag7i 11.5 x 6.59 & m)
and D. thailandicum (9111 x 8.5/10.5 ¢ m (Samarakoon et al. 2020, Ren et al. 2022
Dictyoarthrinium doitungensiss described as a new specikg toits distinct morphology and
molecular differences from oth&ictyoarthriniumsequences the combined SSU, LSU, ITS,
tefl-Udataset.

ParaconiothyriumVerkley
Index Fungorum number: IF500080; Facesoffungi number: FoFO0053
Paraconiothyriumwas erected by Verkley et al. (2004) to accommodate four species based
on morphology and phylogeny (ITS and SSU gene regions). Curr@tlspecies of
Paraconiothyriumhave been listed in Index Fungorum (2025). Conidiomata typically
estromatic or pycnidial, solitary, subglobose to globose, and have relatively thick walls.
Conidiophores are reduced to conidiogenous cells that are phialidic, conical to subulate or
subcylindrical, doliiform or elongated ampulliform shap@snidia are vagusly-shaped, initially
hyaline, @ 1-septate, either smoacthalled or minutelyverrucose and range from hyaline to
brown.Paraconiothyrium fuckeliiP. magnoliagP. thysanolaengendP. iridis were documented
for their sexual morphology, with onB. fuckeliidisplaying both sexual and asexual forms (Wang
et al. 202b). DNA-based comparative studies have proven valuable in phylogenetics and have
been employed to assess the genetic diversity Pafaconiothyrium For instance,
Paraconiothyriumshares simdrities withConiothyriumsensu strict@ndAlloconiothyriumfrom
two different families. Therefore, phylogenetic analysis is necessary to determine the appropriate
generic classification d?araconiothyriurdlike species (Wijayawardene et al. 2016)this study,
we documenParaconiothyriumarchidendriasthe first sexual morph and a new host recand
Dipterocarpus alatugrom Doi Tung National ParkThailand. An updated phylogenetic tree for
the genu$araconiothyriums shown in Fig. 21.
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Figure 20 i Dictyoarthrinium doitungensis(MFLU 24-0462 holotypg. a b Colonies on
Nayariophyton zizyphifoliurwoody litter. ¢ f Conidiophores. ©§ Developing stage of immature
lateral conidia.ijo Conidia. p A germinated conidium. g, r Cakson PDA (front and reverse)
Scal e bars: a =1f200p €¢mii5 0 2s00,EGH 1HPme mc
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Paraconiothyrium fuckelii JZB320001
73/0.9 Paraconiothyrium fuckelii CBS 508.94

70/- Q Paraconiothyrium fuckelii JZB320004

Paraconiothyrium fuckelii JZB320003

Paraconiothyrium fuckelii J7ZB320002
Paraconiothyrium fuckelii MFLUCC 19-0067
72/- ~| Paraconiothyrium fuckelii CBS 653.85

Paraconiothyrium fuckelii CVG970
Paraconiothyrium rosae MFLU 15-1115
Paraconiothyrium fuckelii CBS 584.69
Paraconiothyrium fuckelii CBS 764.71B
Paraconiothyrium fuckelii CBS 797.95
Paraconiothyrium lini CBS 253.92
100/1.0 — Paraconiothyrium nelloi MFLU 14-0813

[ Paraconiothyrium fuscomaculans CBS 116.16
Paraconiothyrium fici MFLUCC 17-0883
— Paraconiothyrium polonense CBS 134153
—— Paraconiothyrium babiogorense CBS 128292
Paraconiothyrium archidendri MFLUCC 19-0043
Paraconiothyrium archidendri C321

A Paraconiothyrium archidendri 964-SAB SA1 3
Paraconiothyrium archidendri CBS 168.77
84/- Paraconiothyrium archidendri NNIBRFG116

98/0.96

83/0.9 i by
N Paraconiothyrium archidendri NNIBRFG29
Paraconiothyrium archidendri NNIBRFG99
97/0.99 r Paraconiothyrium arachidendri MFLUCC 24-0528

L Paraconiothyrium archidendri 1-3-10-2-1-4

L|| - Paraconiothyrium ajrekarii NFCCI 4810

96/1.0 L Paraconiothyrium camelliae NTUCC 18 096
— Paraconiothyrium magnoliae MFLUCC 10-0278
_/1.01 Paraconiothyrium brasiliense CBS 122851
Paraconiothyrium brasiliense CBS 122320
Paraconiothyrium brasiliense MFLUCC 19-0040
Paraconiothyrium brasiliense CBS 115.92
Paraconiothyrium brasiliense CBS 395.87
Paraconiothyrium hakeae CBS 142521
Paraconiothyrium lycopodinum CBS 134705
Paraconiothyrium thysanolaenae MFLUCC 10-0550
Paraconiothyrium cyclothyrioides CBS 972.95
Paraconiothyrium cyclothyrioides SN 3169/19

89/0.99 |{ Paraconiothyrium cyclothyrioides EXF-14614
Paraconiothyrium cyclothyrioides R-4779
Paraconiothyrium cyclothyrioides NFCCI 4387
Paraconiothyrium cyclothyrioides NNIBRFG3266
100/0.96 Paraconiothyrium cyclothyrioides NNIBRFG3255
100/1.0 L Paraconiothyrium cyclothyrioides CBS 432.75

T‘ Paraconiothyrium zingiberacearum MFLUCC 18-0559

81/1.0 1|
100/1.04—|

Paraconiothyrium zingiberacearum NCYUCC 19-0230
Paraconiothyrium estuarinum CBS 109850
Paraconiothyrium maculicutis CBS 101461
\— Paraconiothyrium iridis CBS 146036
— Paraconiothyrium tiliae CBS 265.94

U 16-1275 Outgroup

Figure 2171 Phylogram generated from maximum likelihood analysis based on the combined ITS,
LSU, andtub2 sequence data d¢faraconiothyrium.Tree topology of the maximum likelihood
analysis is similar to the Bayesian analysis. Hiftyr strains are included the combined analyses
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which comprised 2,307 charactel§§ =504,LSU =1,358, andub2 = 445). The best RAXML

tree with a final optimization likelihood value 67497.531186 is presented. The matrix had 580
distinct alignment patterns, with 40.45% of undetermined characters or gaps. Estimated base
frequencies were as follows: A = 0.231688, 0247955, G = 0.281583, T = 0.238774;
substitution rates AC = 1.488240, AG = 3.323098, AT = 1.440713, CG = 0.961639, CT =
6.911311, GT = 1.000000; gamma distribution shape parardeted.136352In the Bayesian
analysis, average standard deviation ofitsipequencies at the end of 10,000,000 MCMC
generations was calculated as 0.01288@. evolutionary modelsrN+1+G, were applied for ITS,

and LSU,and TPM2uf& were applied fotub2 sequence data. Bootstrap support values for ML
greater than or equal to 70% aBayesian posterior probabilitiggeater than or equal @90 are

given above the nodes. The strain codes are noted after the speciesTiente® is rooted with
Tremateia guiyangens{§&ZAASO01) andT. arundicola(MFLU 16-1275). Extype strains are in
bold. The isolate generated in this study is indicated in bold and blue.

Paraconiothyrium archidendriVerkley, Goker & Stielow, in Verkley et al. Persoonia, 32
(20149. 22

Index Fungorum number: 80761 Facesoffungi numbeFoF 05243.

SaprobiconDipterocarpus alatusvoody litter.Sexual morphAscomatd 74i 232em high
x 21171 288em diam.(x.= 212 x 24Z2m, n = 5), less commonly solitary or £clustered, semi
immersed, erumpent, unilocular, compressed globose, coriaceous, dark brown tBdniaokm
15.52 7 m wide k.= 20em, n = 35), outer layer comprises dark brown, thickled, tightly
packed cells ofextura angularisinner layer comprises hyaline, thivalled, loosely packed cells
of textura angularisHamatheciuncomprisesl.6 3 em wide k= 2.0em, n = 25), filiform to
cylindrical, aseptate, branched, cellular pseudoparaphfsess0i 95( 120) x 6.58.5em (X.=
76 1 m7n 8 20k bitunicate, fissitunicate;spored, mostly clavate to cylindratavate,
moderately curved, shallow ocular chamber at the rounded Apexspored0i 14.5 x 3.56 em
(x=12.5 x 4.%m, n = 30), overlappingi2-seriate, light brown, oblong to fusiform, straight or
sometimes curved,-4eptate at middle, constricted at septum, slightly poiatednds, thick
walled, guttulate, without a mucilaginous sheath. Asexual mafptetermined

Culture characteristidgsAscospore germinated on PDA within 24 h. Colonies reaching 35
mm diam. after 10 days on PDA at room temperaturé25C), circular, umbonate, wrinkled
folded in the middle, velvetydense, noipigmented, with two distinct layers, narrow towards
fringe, at upper surface white, from reverse white at the margin, yelldssim in the center.

Material examined Thailand,Chiang Rai ProvinceDoi Tung National Park, on dead
wood ofDipterocarpus alatugDipterocarpaceae), 26 March 2022, N. Afshad1T1R4a (MFLU
24-0399); living culture MFLUCC 24528.

GenBank numbers ITS = PQ800231, LSU = PV072588b2 = PX739616

Known host$ Pithecellobium bigeminuifverkley et al. 2014)on unidentified from plant
litter (Goh et al. 2016)_eucaenasp. Jayasiri et al. 20)9Magnoliasp.(Tennakoon et al. 2022,
Dipterocarpus alatugthis study).

Known distributioni Myanmar (Verkley et al. 2014lKorea (Goh et al. 2016);hailand
(Jayasiri et al. 201%his study) China Tennakoon et al. 2022

Notesi Phylogenetic analyses demonstrated that our st CC 240528 formed a
clade with eight other isolates Bf archidendrj specificallygrouping withP. archidendri(1-3-
10-2-1-4) (97% ML/ 0.99 PP bootstrap support) (Fig).ZParaconiothyrium archidendnivas
isolatedfrom leaf spots ofPithecellobium bigeminunm Myanmar (Verkley et al. 2014)n
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previous collections d®. archidendrj the sexual morph was not reportbtbst species have been
found in asexual morph, and ority fuckeliiexhibited both sexual and asexual form&(g et al.
2021b). Based on multigene phylogeny, our new collection represents the first report of the sexual
morph ofP. archidendriand is reported as a new host record fdipterocarpus alatus

Figure 221 Paraconiothyrium archidend(MFLU 24-0399 a new host recorandfirst report of
the sexual morpha, b Appearance of ascomatalipterocarpus alatusvoody litter. c, d Vertical
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sections of ascomata. e Section of peridiufAséudoparaphysegi m Asci. s Ascospores.
Colonieson PDA(front and reversefBcale bars: a=1 mm, b =20, ¢c,d =5Em, d m = 20
em, s =10em.

FusculinaceaeCrous

Fusculinaceaewvas established by Crous et al. (2018a) to accommaddegeulinaand
Gordonomyces Fusculina and Gordonomycesformed a distinct clade withirPleoporales
supportedy ITS and LSUsequence datdhis family is typified withFusculinaeucalypt, isolated
as a saprobe on the leavestofcalyptus in New South Waleghe sexual morph has not been
observed.The asexual morph is coelomycetous, characterizedldlyose, single, erumpent
conidiomata. Conidiophores lining the cavity are hyaline cells that satgcylindrical,
Conidiogenous cells are terminal and intercalary. Conidia are solitary, hyaline, aseptate, guttulate,
smoothwalled, fusoid with a subbtuse apex (Crous et al. 20184dgrein we introduce a genus
Sporiculato accommodaté&poricula chiangraiensiSsMFLUCC 24-0551) based on multigene
phylogeny and morphological identification.

SporiculaN. Afshari, Lumyong & K.D. Hyde, gen. nov. Fig. 24

Index Fungorum numbel=904744 Facesoffungi number: FoF17223

Etymologyi The genus name is derived fromtheat i n -ula® r e &ni ng 06 s mal
reference to the small spores.

Type specie$ SporiculachiangraiensidN. Afshari, Lumyong & K.D. Hyde

Holotypei MFLU 24-0463

Saprobicon deadranclesof Microcos paniculataSexual morphUndeterminedAsexual
morph: CoelomycetougConidiomatapycnidial, embedded in stromatic tissue, brown to pale
brown, scattered, solitary, immersed, erumpent, globose tglsbbse, coriaceou€.onidiomat
wall composed of brown, loosely arranged cellsestura angularis Conidiophoreseduced to
conidiogenous cell€onidiogenous cellsub-cylindrical, tapering towards apex, hyaline, smeoth
walled, monophialidic, mostlpercurrent proliferations in apical pa@onidiafusiform, straight,
hyaline, aseptate, verruculose, smewtdled, rounded to truncate laase.

Notesi Sporiculahas a single specieS, chiangraiensigMFLUCC 24-0551), formed a
basal cladeto other members inFusculinaceae (Fusculina eucalypti (CBS 120083),
F.eucalyptorum(CBS 145083)F. regnans(CBS 143428), ané&ordonomycesnucovaginatus
(CMW 22212))with 98% ML supportin the combined.SU, ITS, SSU, antefl-:U s equence dz:
of PleosporalegFig. 23). Based on BLAST search results LSU, ITS, SSU, and 93.69% sequences,
S. chiangraiensifMFLUCC 24-0551), demonstrates 97.91%, 88.27%, 89.47% and 91.83%
similarities to the closest related taxa available in GenBEm&.genus is similar to the members
of Fusculinaceaén having brown, immersed pycnidial conidiomata, conidiomatal wall consisting
of brown cells otextura angularisandconidiophores reduced to conidiogenous cells. However,
this genus has only one type of conidiogenous cells and conidia (Table 3) (Crous at al. 2018). In
Fusculinaceag Sporicula chiangraiensisis a saprobic species, where&ordonomyces
mucovaginatuss a pathogenGrous et al. 2001 also botHusculinaeucalyptiandF. regnansare
pathogenic, whilé-. eucalyptorunhas been isolated as an endoph@®qs et al. 2019aHence,
based on these morphological and phylogenetic differencesestablish a new geis to
accommodateS. chiangraiensis.Additional collections and molecular characterization are
essential to furtheralidatethe placement of this genus.
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Figure 231 Phylogram by maximudikelihood (ML) method generated using-TREE analysis
based on the combined LSU, ITS, SSU, tefttU s e g u e n RledsparadesTace todology
of the maximum likelihood analysis is similar to the Bayesian analysis hundred ninety strains
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