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Abstract

Gymnosperms constitute more than 39% oé$b species worldwide, playing a crucial role in
terrestrial ecosystems and supplying significant quantities of wood, resin, medicinal plants and
other resources key to human economic developmém.flingi associated with gymnosperms
serve as valuable mources exhibiting diverse biological activities. This study explored the
diversity of Ascomycota associated with gymnosperms belonging to Cupressaceae, Cycadaceae,
Ginkgoaceae, Pinaceae and Podocarpaceae in Sichuan Province, which harbors tHargestond
number of gymnosperm species in China. Through ruadtis phylogenetic analysis and
morphological examination, we introduce a new family Neodictyocheirosporaceae (Heldtiades),
new genera: Neodictyocheirospora (Neodictyocheirosporaceae)and Neagregaithecium
(Dictyosporiaceae), as well @& new species anti2 new host or country records. The new species
include Aposphaeria sichuanensi€amposporium pini Circinotrichum podocarpi Conlarium
metasequoigeDictyosporium cycadicolaEllisembia cryptomeiae, Gregaritheciumbambusag
Kiflimonium  cryptomerae, Kylindria  cryptomeriag  Memnoniella  cunninghamiae
Neodctyocheirospora appendiculateNedlictyocheirospora sichuanensisNeagregarithecium
sichuanense Niesslia cryptomerae, Niesslia podocarpj Nigrocephalum cycadicola
Parasympodiella cryptomeria®hragmocamarosporium ginkgoniBhyridaria pini, Triposporium
cryptomeriae Vibrissea catenad. New host or country records are documented Godinaea
dwaya Conidiocarpus caucasicuDistoseptispora tdonae Fulvoflamma eucalypti Gyrothrix
encephalarti Harzia sphaerospora Musicillium elettariae Nigrograna locutapollinis,
Phragmocephala atra Pseudochaetosphaeronema magnglia@/elutinus  sichuanensis
Xenoroussoella triseptat&urthermore, we propeghe transfer ofulvoflamma(Helotialesgenera
incertae sedis to Mniaeciaceae (Leotiales) based anorphological characteristics and
phylogenetic analysis. Our findings highlight the discovery of unique and uncommon fungi within
less speciose genera hucas Gregarithecium Kiflimonium, Kylindria, Nigrocephalum
ParasympodiellaPhragmocamarosporiuntulvoflammaHarzia, Musicillium andXenoroussoella
emphasizing the distinctive mycota associated with gymnosperms.
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INTRODUCTION

Fungi, as a remarkably diverse group of organisms, play crucial roles in ecosystems and
exhibit substantial economic importance, serving as pathogens, biocontrtd, dgefuels, food
and food additives, industrial enzymes, and pharmaceu(Edzarabily & Sivasithamparam 2006,
Gawai 2018, Singh et al. 2018, Copetti 2019, Hyde et al.[2@6ur et al. 2021, Bhunjun et al.
2022, Shahryari & Niknezhad 2023)he numler of fungal species based on host association was
estimated to be 1.5 to 12 million, while the number using -thgbughput sequencing was
estimated to be 11.7 to 13.2 milligWWu et al. 2019, Tedersoo et al. 2021, Hyde 20B@wever,
only about 150,00Gungal species have been discovered and reported to date, leaving a vast
number of undescribed fungal resources in ngtdyele 2022) Researcheractively investigate the
mycological diversity thriving on various hosts and within diverse ecological emvénts,
elucidating their distinct functionalities. Filamentous fungi possess carbpeynthetic pathways
that produce a wide variety of often biologically active metaboli&sx 2024) For example,
white-rot fungi can produce some compounds with actdr@al and anticancer properties during
their secondary metabolisfPinar & RodriguezCouto 2024. The metabolites of Xylariales are
very diverse, some exhibiting antibacterial and antiviral effects; however, many functions remain
unexplored(Helaly et al 2018. Furthermore, applied research reveals the role and potential of
fungi in environmental services such as bioremediaimhpollution mitigation and as a resource
for developing drugs to combat various human dise@idgde et al. 2018, Niego et al 2023)
Therefore, investigating fungal resources across diverse hosts and ecological settings can yield
ecological and environmental services for human -weihg, including health and nutritional
benefits crucial to various industri@diego et al. 2028 Their diverse applications and potential
for further discovery make fungi a vital area of immense value in global sustainable development.

Gymnosperms, a group of evolutionary ancient plants, have long intrigued scientists due to
their unique charactestics and ecological significan¢Be La Torre et al. 2020)Gymnosperms
comprise 13 families, 86 genera, and more than 1000 sp&ties et al. 2022)Gymnosperms
account for more than 39% of forest speesiesldwide, play a vital role in terrestrial esgstems
and hold significant economic valu@an et al. 2018)They are a primary source of wood, resin
and medicinal plants, highlighting their importance in various induditied.a Torre et al. 2020)
Beyond these products, gymnosperms also offeitiou@l value with edible seeds such as pine
nuts and certain tree fruits, providing food resources for humans and w(Diéféa Torre et al.

2020) The leaves and seeds of many gymnosperms, including Ginkgoaceae, Pinaceae,
Cupressaceae, and Podocarpacspecies, have significant medicinal vgMe et al. 2021) They

are used to produce commercially availattlegsand dietary supplemen{Shen et al. 2022)The

most important and promising role of gymnosperms is as a source of effective cancéBHaigs

et al. 2022) Various natural compounds from gymnosperms are considered potential candidates for
cancer treat ment . For exampl epi neree ;myemed ab
obtained from gymnosperm@.i et al. 2009, Kuzu et al. 2014, Chext al. 2015) paclitaxel,
extracted fromTaxus brevifolia(Taxaceag (Zhu & Chen 2019) pinostrobin and pinocembirin,
extracted from pine heartwood; and pycnogenol and enzologenes, extracted from pine bark, all
exhibit anticancer activityRasul et al. 203, Li et al. 2015)

Studies have found that many fungi associated with medicinal gymnosperms have developed
the same or similar pharmacologically active substances as their hosts during thésrriorg
evolution (Chakravarthi et al. 2008, Jia et al.1B0 Singh 2021, Wu et al. 202Z)jowever, fungi
inhabiting gymnosperms have received limited attention in the past despite their potential
importance and uniqueness. Most studies on fungi associated with gymnosperms include
rhizosphere soil fungi, pathogerfungi, endophytic fungi, and some macrofungi, while there are
relatively few studies on the saprol{gsou & Dai 2012, Kandhasamy et al. 20Bsadshawet al.

2016, Tirza et al. 2022 Gymnosperrrassociated fungi may represent highly unique species or
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important fungal resources with various biological activities. For examylernaria species
isolated from the Cupressaceapeciesexhibit antiproliferative, antifungal, and antimicrobial
activities(Soltani & Hosseyni Moghaddam 2014pme endophytic fugi isolated from th&inkgo
biloba can produce compounds with diverse new functions, including antibacterial, antioxidant,
anticardiovascular, anttancer, and some novel functiofuan et al. 2019)Cycadaceae roots
harbor highly diverse endophytic fgin(Zheng et al. 2018)ChaetomiumAspergillus Alternaria,
Penicillium and Charobacterhave been isolated from the roots, stems, leaves, seeds and bark of
Ginkgo biloba(Yuan et al. 2019)three fungal species with often highly specialized substrate
ecobgies Chaenothecopsis matat. nodosaandC. novaezelandiag are found on exudates of
endemic New Zealand conifers of the PodocarpaspaeiegBeimforde et al. 2023)Therefore,
exploring the diversity of gymnosperrmassociated fungi can provide askgmfor understanding
their potential functions and economic value.

China has a rich flora @fymnosperms, and gymnosperm speciedaoinate more than half
of China's forest are@.i et al. 2021) There are ten gymnosperm families in China, among which
the Ginkgoaceae is enden{i¢ang 2015) Sichuan Province harborscgamilies of gymnosperms,
with Pinaceae and Cupressaceae constituting the primary gpéapg 2015) Sichuan boasts 81
gymnosperm species, accounting 3ar2% of the total in Chinanakingit asthe province with the
seconehighest diversity of gymnosperm spegiafter Yunnan Provinc€Yang 2015) The unique
and diverse climate of Sichuan Province may provide favorable conditions for the development of
gymnosperms. In this study, we suredyspecimenselonging toCupressaceae, Cycadaceae,
Ginkgoaceae, Pinaceae and Podocarpaceae in the gymnosperms from terrestrial ecasgstems
total of 127 isolates were obtainém June 2022 to October2023 Based on the muitocus
phylogenetic anabis and morphological examination, we introduce a new fatwiynew genera,
21 new species, and2Inew host/country records. Species descriptions, illustrations, and updated
phylogenetic trees indicating the placement of taxa are provided. This studglebso our
understanding of the diversity of gymnospefassociated fungi.

MATERIALS AND METHODS

Samplecollection, morphological examination and isolation

Ascomycota fungal diversity within Cupressaceae, Cycadaceae, Ginkgoaceae, Pinaceae, and
Podocarpeeae(Fig. 1)in Sichuan Province, China, was investigated over four seasons, from June
2022 to October 2023Vhile investigating the diversity of gymnosperm fungi, we also collected
severabamboo and grass specimehsing plant tissue and dead branchiesves, bark, and wood
were collected fromi0 sites (University of Electronic Science and Technology of China; Xiyuan
Avenue; JiudaoguaiPujiang County, Chengdu City; Songlin VillagReijiang City; Zhongba
Forest Park, Pengzhou City; Zhougong Mountdia@an City; Longcanggou National Forest Park,
Ya'an City; Luding County, Ganzi Prefectuf2aolingou,Luzhou City) in Sichuan Province. The
specimens were taken into the laboratory in paper envelopes for examination. Microscopic
characters were observeddarecorded using a Nikon SMZ800N stereo microscope equipped with
a Nikon DSFi3 camera and a Nikon ECLIPSE -Ni microscope fitted with a Nikon DRi2
microscope cameréNikon Corporation, JapanMeasurements were conducted using the Nikon
NIS-Elements Doumentation Imaging Version 5.21.0(Nikon Corporation, Japan) All
photographs were processed using Adobe Photoshop versio@Ag8alie Inc., USA) Singlespore
isolation was made following the method described by Senanayake @020) Germinated
ascspore/conidia were individually transferred to potato dextrose agar (PDA) media plates and
incubated in the dark at 25 °C. Culture characteristics were examined and recorded at regular
intervals after 13 weeks. For some specimens, obtaining a cultureneti$easible, necessitating
the direct extraction ddNA from fruiting structures instead (Wanasinghe et al. 2018).

The holotypesare deposited in the Herbarium of Cryptogams Kunming Institute of Botany
Academia Sinica (HKAS), Kunming, Chinand allspecmensare deposited irthe Herbarium of
the University of Electronic Science and Technology (HUEST), Chengdu, China. Tiypeex
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culturesare deposited in the China General Microbiological Culture Collection Center (CGMCC)
in Beijing, China, and all livingulturesaredeposited in the University of Electronic Science and
Technology Culture Collection (UESTCC), Chengdu, Chinlae Taxonomic descriptions of the
new taxaaredeposited in FacesoffungndMycoBank.

Figure 1 7 Gymnospermsin Sichuan Provire a DenseCunninghamia lanceolateorest
(Cupressaceaeh Ginkgo bilobaforest (Ginkgoaceae). Rine forest (Pinaceae). @ryptomeria
fortune (Cupressaceae). €ryptomeria japonica f Cunninghamia lanceolatag Metasequoia
glyptostroboideqCupressaceaej Podocarpus macrophyllu@Podocarpaceae).Gycas revoluta
(Cycadaceae).

DNA extraction, PCR amplification, and sequencing

Fungal genomic DNA was extracted from mycelia using the Tf¥liEfant Genomic DNA
Kit (TSINGKE Biotech, Shanghai, China) accorgl to the manufacturés protocol. Eight different
loci: the nuclear ribosomal internal transcribed spacer (ITS: iI388 ITS2), the nuclear
ribosomal small subunit rRNA (SSU), the nuclear ribosomal large subunit rRNA (LSU), the partial
translation elongtion factor 1alpha tef1-U), the partial second largest subunit of RNA polymerase
Il (rpb2), the partial betaubulin tub2), the partial calmodulincindA and the partial actinatt)
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were selected for studgnd amplified by polymerase chain reaction @C The corresponding

primer pirs and P® conditions are listed in Table 1. The final reaction volume of the PCR
reagent was 25 L, containing 2 puL of DNA template, 1 uL each of the forward and reverse primer,
8.5 pL of doubledistilled water (ddHO), and12.5 pL of 2x Flash PCR MasterMi (mixture of

DNA Polymerase, dNTPs, Mgand optimized buffer; Cowin Biosciences, Jiangsu, China). The
PCR products were visualized by 1% agarose gel electrophoresis. Sanger sequencing was
conducted by Tsingke Biologic@lechnology (Beijing, China).

Table 1Loci used in this studgindthe corresponding PCR primers and conditions.

Locus PCR primers PCR: thermal cycles References
ITS ITS9mun or 94 : 30 s, 5 4Whiteetal. (1990, Toju
ITS5/ITS4_KYOL or 30 9 x 35 cycles et al.(2012
ITS4
LSU LROR/LR5 9 4 : 30 s, 5 € Vilgalys & Hester
1 min) x 35 cycles (1990, Cubeta et al.
(21991)
SSuU PNS1/NS41 9 4 : 30 s, 5 € Hibbett(1996)
1 min) x 35 cycles
tefl-U  EF1-983F or EF1728F/ (9 4 : 30 s, 5 &cCarbone&Kohn
EF1-2218R 1 min) x 35 cycles (1999), Jaklitsch et al.
(2005), Rehner &
Buckley (2005)
rpb2 fRPB2-5F or dRPBSf/ (9 4 : 30 s, 5¢€Liuetal (1999), Sungt
fRPB27 c R or d 1min)x 35cycles al. (2007), Voglmayr et
al. (2016)
tub2 Bt-2a/Bt2b 9 4 . 30 s, b5E€Glass & Donaldson
1 min) x 35 cycles (1995)
cmdA  CAL-228F/CAL2Rd 9 4 . 30 s, 5€Carbone & Kohn
1 min) x 35 cycles (1999), Groenewald et
al. (2013)
act ACT-512F/ACT-783R 9 4 . 30 s, 5 € Carbone & Kohn (1999)

1 min) x 35 cycles

Phylogenetic analyses

According to the corresponding Sanger sequencing chromatograms, unstable sequencing data
at the ends of the fragments were manually trimmedassembled into consensus sequences using
SegMan Pro version 7.1.0 (DNASTAR, Inc. Madison, Wisconsin, USA). Barcode sequences of all
species were downloaded from the NCBI nucleotide database using the R package Analysis of
Phylogenetics and Evolution (APBParadis & Schliep 2019)

The multiple sequence alignments were conducted using MAFFT version(K&bh et al.
2002) wi t h o padjustdinestiondtcurately-aut o, 6 and the alignmen
trimmed using trimAl version 1.4CapellaGutiérrez et al. 2009vi t h t h eyapthrgshdldo n i
0.50, which only allows 50% o-finucleokde substitation a g
models for each locus were selected using PartitionFinder version([2abfear et al. 201a)nder
the Corected Akaike Information Criterion (AICC). All sequence alignments wereatenated
using an irhouse Python script.

Maximum Likelihood (ML) and Bayesian analysis (Bl) were conducted based on individual
and combined datasets. ML phylogenetic trees wetaired using the IREE version 2.0.3
(Nguyen et al. 2014)nd the topology was evaluated using 1000 ultrafast bootstrap replicates. The
Bl was conducted using parallel MrBayes version 3.2H{gelsenbeck & Ronquist 20QIhe ML
trees were visualized ing) ggtreg(Yu 2020)and further edited in Adobe lllustrator version 16.0.0.
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RESULTS

The taxonomic status of the species is identified according to Wijayawardend2€r2ah)
and combined with morphology and phylogeny. Species descriptions are listadetipally by
class, order, family, genus and species.

AscomycotaCaval.-Sm., Biol. Rev73: 247 (1998)

Ascomycota is the largest and most varied group of fungi and one of the most diverse and
ubiquitous phyla of eukaryotes, with over 98,334 spetMigayawardene et al. 2@2, Banki et al.
2024) Its species exist in numerous ecological nighdsoth terrestrial and aquatic habitats. They
fulfill many vital roles in all ecosystems and act as mutualists, parasites, and pathogens of animals,
plants, andother fungi (Maharachchikumbura et al. 2021More than 40% of all named
Ascomycota are lichenize(Bchoch et al. 2009 while several classes of Ascomycota produce
mycorrhizal association®rodo et al. 2002, Maharachchikumbura et al. 2021)

DothideomycetesO.E. Erikss. & WinkaMyconet1(1): 5 (1997)

MycoBanknumber: MB501481;Facesoffungi number: FAB145

Notesi Dothideomycetes represent the largest and most diverse class of ascomycete fungi
(Schoch et al. 2009, Hyde et al. 2013, Haridas et al. 2080y et al. 2021)Dothideomycetes
typically produce fashike structures called pseudothecia, but other morphologies also(Reist
et al. 2021) Currently, Dothideomycetes is divided into two subclasses, Pleosporomycetidae and
Dothideomycetidae, and senncertae sedisineages, which represent 25 orders, 110 families and
over 19,000 specie@Vijayawardene et al. 2022apothideomycetes have an incredibly diverse
lifestyle and can be associated with various hosts/substitdaesas et al. 2020)

CapnodialesWoron.,Annls mycol 23(1/2): 177 (1925)

MycoBanknumber: MBD0464;Facesoffungi number: FOF632

Notesi Capnodiales, initially established with Capnodiaceae, is the second largest family
within the Dothideomycetes. This order comprises leaf epgshgssociated with insect honeydew,
often observed as black growths on leaf surfaces, fruit, and (@rgsis et al. 2007a, Crous et al.
2009, Ruibal et al. 2009, Hyde et al. 2013, Chomnunti et al. 2014, Hongsanan et al. 2017b, Licking
et al. 2017, Videirat al. 2017, Abdollahzadeh et al. 2020, Wijayawardene et al. 20&#&aprder
encompasses fungi withighly diverse ecological niches, lifestyles and modes of nutrition,
including saprobes, endophytes, epiphytes, plant pathogens, lichensnhaloking fungi and
colonizers or hair shafts of mammé&Hegler 1976, Aptroot 2006, Crous et al. 2009, Crous 2010,
De Hoog 200Q)

Capnodiaceae(Sacc.)Hohn. & Theiss.,Verh. Kaiserl.-Konigl. zool. -bot. Ges. Wier66. 363
(1916)

MycoBanknumber: MBB2008;Faces&fungi number: FoB6943

Notesi Members of Capnodiaceae have superficial ascomata with ovoid asci in fascicles and
hyaline to dark, one to multiseptate ascospores. Anamorphs are dematiaceous, and include mycelial
(phragme to dictyoconidia), spermatial aqycnidial synanamorph$legler 1976, Cheewangkoon
et al. 2009, Crous et al. 2009, Lu et al. 2022pecies of this family are widely distributed,
especially prevalent in tropical and subtropical regions and temperate rainfQaston & Kirk
2007)

ConidiocarpusWoron.Key to fungi (fungi imperfectip: 743 (1917)

MycoBanknumber: MB/751;Facesoffungi number: FOB946

Notes i Conidiocarpus was introduced byWoronichin in Jaczewski (1917), with
C. caucasics as the type specie€onidiocarpuss charaterized by a dark, thin thallus consisting
of radiating, septate hyphae, easily detached from the host suifaceswski 1917homnunti et
al. 2011, Tennakoon et al. 2021 ughes (1976) and Batista & Ciferri (1963) considered
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C. penzigiias the type pecies and then consider&bnidiocarpusas an asexual morph of
Phragmocapnias Bose et al. (2014) followed Hughes (1976) and transferred species of
Phragmocapniasto Conidiocarpus based on the rules of nomenclature. In the study by
Abdollahzadeh et al. ®0), based on phylogenetic analysis and comparison of morphological
charactersPhragmocapniasvas resurrected for species with conidioca#ites pycnidia that lack

necks.

Chaetocapnodium siamensis MFLUCC 13-0778
Chaetocapnodium siamensis CBS 139815
Chaetocapnodium thailandense CBS 139619
Chaetocapnodiumtanzanicum CBS 145.79
Chaetocapnodium philippinense MFLUCC 12-0110
Chaetocapnodium indonesiacum CBS 202.3
Chaetocapnodium summerelliiCBS 146158
Chaetocapnodium summerelliiCBS 146157
Chaetocapnodium insulare CBS 146160
Chaetocapnodiuminsulare CBS 146159
Chaetocapnodium insulare CBS 146161
Chaetocapnodium placitae CBS 124758
Heteroconium citharexy!i HM628775
Leptoxyphium eacuminum MFLUCC 10-0086
Leptoxyphium cacuminum MFLUCGC 10-0049
09911 eptoxyphium cacuminum MFLUCC 10-0059
Leptoxyphium glochidion|FRDCC 2651
Leptoxyphium citriCBS 146162
Leptoxyphium citriCBS 451.66
Leptoxyphium kurandae CBS 129530
—— Leptoxyphium madagascariense CBS 124766
Conidiocarpus siamensis MFLUCC10-0063
Conidiocarpus asiticus MFLUCC 10-0062
Conidiocarpus caucasicus GUMH 937
Conidiocarpus siamensis MFLUCC 10-0064
Conidiocarpus siamensis MFLUCC 10-0061
Conidiocar pus caucasicus UESTCC 23.0246
S ™ Conidiocarpus fici-septicaei MFLUCC 19-0072
Phragmocapnias betle CPC 17762
Phragmocapnias betle CPC 20476
o Phragmocapnias betie CPC 21379
Phragmocapnias betie MFLUCC 10-0053
Phragmocapnias plumeriae MFLUCC15-0205
Polychaeton citriCBS 116435
] — Capnodium coartatum MIFLUCC 10-0069
ssfCapnodium coartatum MFLUCC 10-0070
Capnodium coartatum CPC 17779
L Capnodium coffeicola MFLUCC 15-0206
LCapnodium coffeae CBS 147.52
Capnodium paracoffeicolaCBS 139615
Capnodium paracoffeicolaCBS 139616
Capnodium neocoffeicola CBS 139614
canlig Capnodium neocoffeicola CBS 139613
\ Capnodium alfenasiiCBS 146151
Capnodium alfenasii CBS 146152
Capnodium gamsiiCBS 146153
Capnodium gamsii CBS 892.73
Capnodium gamsiiMFLUCC 10-0066
Capnodium gamsiiCBS 146156
Capnodium gamsiiCBS 146155
Capnodium gamsiiCBS 146154
Capnodium blackwelliae CBS 133588
Hyphocapnodia sichuanensis CGMCC 3.23573

Phaeoxyphiellaphylicae CBS 146170

100/1.00

99/0.97|

99/1.00

100/-

97:’0.96\

0.04

Figure 27 Phylogram of the best ML tree based on a combined dataset (ITS & andtefl-
U of CapnodiaceaeThe scale bar indicates 0.04 changes. The tree is rootedattoxyphiella
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phylicae (CBS 146170)(Readerielliopsidaceae, Capnodiales). The best ML tree with a final
likelihood value 0f-14951.582 is presented. Thegalment dataset comprises 54 taxa with 3289
sites, including 897 distinct patterns, 206 singleton sites and 2395 constant sites. Ultrafast bootstrap
values for the maximum likelihood analysis equal to or greater than 95% and posterior probability
for Bayesan analysis equal to or greater than 0.95 are indicated at the nodes. Novel isolates are
shownin red. Isolates from type materials are in bold.

ConidiocarpuscaucasicusVoron. Key to fungi (fungi imperfecti) 2: 743 (1917). Fig. 3

MycoBanknumber:MB803878

Saprobicon the surface of the needike leaves ofCryptomeria japonicaAsexual morph:
Thallussuperficial, consisting of a network of cylindrical and sept2®,5.3em (x.=3.7em, n =
20), constricted at the septum, brown, dark towardsettige Pycnidia104i 385 x 81 25 em (x.=
225 1 16 ,amsing fram capnddBdeous type hyphae, black at the base and Sitdli,
em (x.= 30 em, n = 10) wide Pycnidium60i 112 x 19157 em (x.= 84 x 37em, n = 15),
conspicuous oval swelling, browopmprising of cylindrical septate cell®stiole12i 20 em (x.=
16 & m, n , surrolindled byhiatine hypha@onidiogenous cellrm in the inner cells of
the oval partConidia3.55.2x 1.9/2.8em (x.= 4.3 x 2em, n = 30) oblong to ellipsoid, Lelled,
hyaline, thickwalled, rounded endSexual morph: Undetermined.

Known distributioni China,lran, Thailand

Culture characteristicé Colonies on PDA reaching 46 mm diaafter 45 days at 25 °C,
colonies from above: circular, margin entire, dergmghtly raised, dark brown at the margin,
brown in the centre; reverse: divergent at the margin, black in the centre.

Material examined’ China, Sichuan Province, Pengzhou City, Zhongba Forest Park, N
30°5946", E 104°091", elevation 1150 m, 29 Septber 2022, on dead leaves Gfyptomeria
japonicg W.H. TianZB18 (HKAS 13128), living culture CGMCC 3.25643 = UESTCC 23.0246.

GenBank numberis ITS: OR887382, LSUOR887093rpb2: PP076815tef1-Ut PP076823

Notesi Multi-locusanalyses of combined ITS, LSrpb2 andtefl-Usequence data showed
thatConidiocarpudsolates clustered in five subclades (Fig. 2). Various species are grouped closely
in a single subclade, making it challenging to distinguish each species clearly. Moreover, the
species exhibitshe following noteworthy consistent morphological charactersstice superficial
thallus is characterized by a network of cylindrical and septate strugwyosdia, which emerge
from capnodiaceodtype hyphae, demonstrate a conspicuous oval swellinth thie brown
pycnidium being composed of cylindrical septate ¢éftls ostiole is notably surrounded by hyaline
hyphae conidiogenous cells form within the inner cells of the oval strugthie species produces
ellipsoid, Xcelled, hyaline conidigJaczevski 1917, Chomnunti et al. 2011, Tennakoon et al.
2021) Differences were only observed in the size of pycnidia, pycnidium and conidia, a
phenomenon most likely attributed to environmental conditions such as season. (Table 2). Only
LSU sequence data arecassible for the etype strains ofC. caucasicufGUMH937) and
C. siamensiMFLUCC10-0064), and LSU/ITS sequences for other species. These species are
similar based on the BLASTn NCBI GenBank database search of ITS and LSU sequences.
Combining the constent morphological characteristics and similar molecular sequences among
these species in the genlisnidiocarpus C. asiaticus C. caucasicusandC. siamensisnight be
synonyms ofConidiocarpus caucasicuwhich is the older naméstill, more collectio andfurther
evidence are required to substantiate this. We introduce the first recGrctaficasicuJESTCC
23.0246from China and provide sequence data of ITS, Lpb2 andtefl-U

Pleosporaled_uttr. ex M.E. BarrProdr. Cl. Loculoasq@Amherst): 67 (1987)

MycoBanknumber: MB0563;Facesoffungi number: FOB715

Notesi Pleosporales is the largest order in the Dothideomycetes, and a group characterized
by flaskshaped pseudothiacin most instances (Wijayawardene et al. 2022a). The diversity of
species in Pleosporales is high, and most species are saprobes on decaying plant material in
freshwater, marine, or terrestrial environments (Camara et al. 2002, Kodsueb et al. 200&tZhang
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al. 2008, Zhang et al. 2009a). The members of Pleosporales also epiplnges, endophytes or
parasites on living leaves or stems, as hyperparasites on fungi or (fRaeuissh et al. 2003, Kruys
et al. 2006, Zhang et al. 2012)

Figure 31 ConidiocarpuscaucasicugHKAS 131287. a Specimenb, ¢ Black mycelium on the
host surface. d Pycnidia. e Myceli@twork. f,g Conical pycnidiumand pycnidium wall. Conida
in the swollen part in t, i Ostiole ji| Conidi a. Scalfie=20ampg: j=d,5 e n=
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Table 2 Morphological comparison of th€onidiocarpustaxa (length unite ny and unavailable

i nformation i-&. represented by 0

Species name Pycnidia Pycnidia Pycnidium Conidia Conidia  References
(High) (width) (width) (length) (width)

Conidiocarpus 302387 1725 1824 2.53.7 1il4 Chomnunti et al.

asiaticus (2011)

Conidiocarpus 70i 95 - - 4. 115.2. 171 2 Jaczewski (1917)

caucasicus

Conidiocarpus 2401280 25 30 25 30 475 1i2 Tennakoon et al.

fici-septicae (2021)

Conidiocarpus 378458 2231 36141 455.2 1.924 Chomnunti et al.

siamenss (2011)

Conidiocarpus 1041385 8i25 19i 57 3.55.2 1.928 This study

caucasicus

DictyosporiaceaeBoonmee & K.D. HydefFungal Diversity 80: 45482 (2016)

MycoBanknumber: MB551574;Facesoffungi numlve FoF01256

Notes i The family Dictyosporiaceae was established by Boonmee et al. (2016).
Dictyosporiaceae are distributed worldwide, and most taxa are saprobes on plant litter, especially
dead or decaying wood in freshwater and terrestrial habitats (Bmoetral. 2016, Li et al. 2017,
Yang et al. 2018, Tian et al. 2022). Most of the asexual morphic members of the Dictyosporiaceae
are hyphomycetes and characterized by the production of cheiroid, digitate, palmate and/or
dictyosporous, and pale brown to Wro conidia (AbdelAziz 2016, Boonmee et al. 2016, Wang et
al. 2016).

DictyosporiumCorda,Weitenwebeis Beitr. Nat.1: 87 (1837)

MycoBanknumber: MBB001;Facesoffungi number: FOB210

Notesi Dictyosporiumwas established by Corda (1836), withelegansas the type species.
Members of theDictyosporiumare mostly saprobes found on dead wood and plant litter in
terrestrial and aquatic habitgtdo et al. 2002, Hyde & Goh 1998, Pinnoi et al. 2006, Pinruan et al.
2007, Shu et al. 2024, Yang et al. 20IB)ae are 88 epithets listed in Ind&ungorum (2024),
some of which have been transferred to similar gddias/ocheirosporabased on phylogeny or
morphology(Boonmee et al. 2016, Yang et al. 2018)

Dictyosporium cycadicol&V.H. Tian, K.D. Hyde & Maharachchsp. nov. Fig.5

MycoBanknumber: MB854679Facesoffungi number: FAB269

Etymologyi Named after the host genus from which the holotype was coll€cyeds.

Holotypei HKAS 134909

Saprobicon deadstemsof Cycas revolutaAsexual morphHyphomyetous.Colonieson a
natural substrate were punctiform, sporodochial, scattered, dark and dark brown, and flaky.
Mycelium comprised partly immersed, partly superficial, brown, septate and branched hyphae.
Conidiophoreamicronematous, reduced to conidiogesaell. Conidiogenous cell$0i 22 x 1.6/ 4
em (x.=14.5x% 3 em, n = D), holoblastic, cylindrical, sometimes flat at ba€enidia 18.5 33 x
12.521em (x=26.5x 16 em, n =35), solitary, oval to ellipsoid, brown to dark brown, cheiroid,
not complanatecomposed of ¥ rows, inflated, rows not separating, each row consisting 19 4
cell, guttulate, without appendag&exual morphtUndetermined.

Material examinedi China, Sichuan Province, Chengdu city, University of Electronic
Science and Technology €hina, N 30°424", E 103°5%4", elevation 480 m, 12 June 202
dead stems dfycas revolutaW.H. TianU08 1 (HKAS 134909 holotype).

GenBank numberis ITS: PP740382, LSUPP740388SSU: PP740394¢ef1-U PP776570

Notesi Phylogenetic analyses of combined ITS, LS$Uandtefl-Usequence data showed
that our collectionKIKAS 134909 sisterto the type strain dDictyosporiumkrabiensg MFLU 16-
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1890)(Fig. 4). Morphologically, our collectionHKAS 134909 differs fromD. krabienseby larger
conidiogenous cellslgi22x 1.6/14e m 285 x2i3 ¢ M longerconidia (18.533 x 12.521

e m 4817 x 15/20 ¢ m)without appendages v&i 2 appendageand more cells in the conidia
row (4i 10 cell vs. 46 cel) (Tibpromma et al. 2018)The type strain oDictyosporium krabiense
lacks an ITS sequend@&ibpromma et al. 2018Based orotherpairwise nucleotide comparisons,
our collection HKAS 134909 differs from the type strain oD. krabiense(MFLU 16-1890) by
1/809 bp (no gap3}in LSU, 6/981 bp (gaps6/981 bp) in SSU, and 1826 bp (gaps:3/926 bp) in
tefl-U. Based on their morphological differences, weoduceD. cycadicolaas anew speciesof

Dictyosporium

Dictyosporium pandanicola MFLU 16-1886

97/1.00
Dictyosporium appendiculatum KUMCC 17-0311

Dictyosporium guangdongense MHZU 24-0283
Dictyosporium thailandicum MFLUCC 13-0773
Dictyosporium strelitziae CBS 123359
Dictyosporium alatum ATCC 34953
Dictyosporium bulbosum yone 221
Dictyosporiumelegans NBRC 32502
Dictyosporium krabiense MFLU 16-1890
Dictyosporiumcycadicola HKAS 134909
Dictyosporium variabilisporum MHZU 24-0284

98/-
Dictyosporium marinum GJ357

97/~
\ Dictyosporiumduliujiangense GZCC 19-0426

Dictyosporium zhejiangense MW-2009a
Dictyosporium hughesii KT 1847
Dictyosporiumaquaticum MF 1318
Dictyosporium stellatum CCFC 241241
Dictyosporium palmae CBS-H 22129
Dictyosporium digitatum yone 208
Dictyosporium digitatum KT2660
Dictyosporium wuyiense CGMCC 3.18703

Dictyosporium guttulatum MFLUCC 16-0258
Dictyosporium hongkongensis KMUCC 17-0268
Dictyosporium tratense MFLUCC 17-2052

Dictyosporium muriformis GZCC 20-0006

Dictyosporium karsti MFLU 18-2282

Dictyosporium sexualis MFLUCC 10-0127
Dictyosporiumolivaceosporum KH 375
2100 Dictyosporium meiosporum MFLUCC 10-0131

-/1.00
_|:Dictyospcrium tetrasporum KT 2865

Dictyosporiumnigroapice MFLUCC 17-2053

Dictyosporium nigroapice BCC 3555
Dictyosporium tubulatum MFLUCC 15-0631
Dictyosporium tubulatum MFLUCC 17-2056

Pseudodictyosporiumelegans CBS 688.93

0.01

Figure 47 Phylogram of the best ML tree based on a combined dataset (ITS, LSU, S&iflld)d

of Dictyosporium The scale bar indicates Q@.0changes. The tree is rooted with
Pseudodictyosporium elega€BS 688.93)(DictyosporiaceaePleosporales The best ML tree

with a final likelihood value 0f9273.453is presented. The alignment dataset compi3&emxa

with 3334 sites, including577 distinct patterns,263 singleton sites and 829 constant sites.
Ultrafast bootstrap values for the maximum likelihood analysis equal to or greater than 95% and
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posterior probability for Bayesian analysis equal to or greater than 0.95 are indicated at the nodes.
Novel isolates arghownin red. Isolates from type materials are in bold.

gV | p

Figure 51 Dictyosporiumcycadicola(HKAS 134909, holotype a Specimenb, ¢ Colonies on
dead stemsf Cycas revolutadi f Conidiogenous cells arntbnidia. §i Conidia Scalebars: di =
10 & m.

GregaritheciumKaz. Tanaka & K. Hiray., Stud. Mycd2: 88 (2015)

MycoBanknumber: MBB11298;Facesoffungi number: FOB213

Notes 1 Gregaritheciumwas proposed by Tanaka et al. (2015) to accommodate the
G. curvisporum Currently, G. curvisporumremains the only species in the genus and is only
known from its sexuainorph(Tanaka et al. 2015¥sregaritheciums characterized bynmersed to
erumpent, depressed globose to hemispherical ascomata with flattened base, fissituspoaies] 8
asci anchyaline broadly fusiform ascospores with a median septum, surrounded by an entire sheath
(Tanaka et al. 2015)
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Digitodesmium chiangmaiense KUN - HKAS 102163
Digitodesmium polybrachiatum COAD 3174
Digitodesmium aquaticum MFLU 22-0203
Digitodesmium bambusicola CBS 110279
rDictyocheirosporaaquadulcis MFLUCC 17-2571
Dictyocheirosporabannica KH 332
1 DictyocheirosporarotundaMFLUCC 14-0293
\[Dictyoch eirosporacheirospora KUMCC 17-0035
o Vikalpagrandispora KUNCC 22-12425

100/1.00 9
B VikalpasphaericaCGMCC 3.20682
Vikalpaaustraliensis HKUCC 8797

100/0.99 ___

100/1.00—___
1001.00__

/0.96||——Neodigitodesmium cheirosporum UESTCC 22.002
or o Jalapriyapulchra MFLUCC 15-0348
Hqu‘alapn' ya inflata NOU 3855

Jalapriya toruloides CBS 209.65
L— Aquaticheirosporalignicola HKUCC 10304
‘ Cheirosporium triseriale HMAS 180703
10009~ || Aquadictyospora clematidis MFLUCC 17-2080
Agquadictyosporalignicola MFLUCC 17-1318

100/1.00
. Dictyosporium hongkongensis KMUCC 17-0268
1001 00\_\ Dictyosporium guttufatum MFLUCC 16-0258
100/1.00 Dictyosporium tratense MFLUCC 17-2052

Dictyosporium elegans NBRC 32502
Pseudodictyosporium indicum CBS 471.95

Pseudodictyosporium elegans CBS 688.93
Pseudodictyosporium thailandica MFLUCC 16-0029
Pseudocoleophoma zingiberacearum NCYUCC 19-0052
— Pseudocoleophomacalamagrostidis KT 3284
Pseudocoleophoma flavescen CBS 178.93
Pseudocoleophomarusci MFLUCC 16-1444
Pseudocoleophomabauhiniae MFLUCC 17-2586
Sajamaeamycophila APA-2999
98M.00_ 100/1.00/Verrucoccum coppinsii E00814291 ascoma
T 100/1.00| Verrucoccum coppinsii EO0814291 conidioma
Verrucoccum spribillei SPO2343
Pseudoconiothyrium broussonetiae CBS 145036
100/ 00/Neogregarithecium sichuanensis HKAS 131988
Neogregarithecium sp. ‘Gregarithecium curvisporum’ MFLUCC 13-0853
Gregarithecium curvisporum HHUF 30134
Gregarithecium bambusae UESTCC 23.0290
~Dendryphiellaparavinosa CBS 141286
———Dendryphiellafasciculata MFLUCC 17-1074
Dendryphiellavariabilis CBS 584.96
Dendryphiellaeucalyptorum CBS 137987
Dendryphiellaphitsanulokensis MFLUCC 17-2513
100/1.00r—Neodendryphiellamichoacanensis FMR 16098
100/1.00 |:NeodendryphieH::rmaHFMR165(51
Neodendryphiellatarraconensis FMR 16234

Hysterium pulicare CBS 123377
0.03

96/0.99 _|

96/1.00 |

Figure 6 Phylogram of the best ML tree based on a combined dataset (ITS, LSU, S&iflld)d

of DictyosporiaceaeThe scale bar indicates 0.03 changes. The tree is rootedHyastierium

pulicare (CBS 123377)HysteriaceaeHysteriale$. The best ML tree with a final likelihood value

of -17249.789 is presented. The alignment dataset coespB8 taxa with 3313 sites, including

1063 distinct patterns, 303 singleton sites and 2408 constant sites. Ultrafast bootstrap values for the
maximum likelihood analysis equal to or greater than 95% and posterior probability for Bayesian
analysis equal tor greater than 0.95 are indicated at the nodes. Novel isolatshawvain red.

Isolates from type materials are in bold.
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Gregarithecium bambusa®/.H. Tian, K.D. Hyde & Maharachchsp. nov. Fig.7
MycoBanknumber: MBB51874 Facesoffungi number:dF02295
Etymologyi Named after the host genus from which the holotype was colld&aeapo.
Holotypei HKAS 131989

Figure 7 1 GregaritheciumbambusagHKAS 131989 holotypg. a Specimenb, ¢ Mycelium on
the host surface.idl Conidiophores with latat conidia. g, h Developing conidia in short acropetal
chains. iConidia. ] Germinating conidiunk, | Culture characteristicsSc al e bar s: d
elj = 10 em.

Saprobicon the deadoranch of bambaoAsexual morph:Hyphomycetous.Colonieson

natural substratum velvety, superficial, brown to dark broferial hyphaeseptate, pale to dark
brown, verrucoseConidiophoresnicronenatosa to semimacronematousnononematousarising
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laterally from superficial hyphae, branched4keptate, hyaline to pale brown, becoming paler or
subhyaline towards the apex, verrucose, cylindrical to ampulliform, flex@6is8 x 3i5em (x.=

25 x4 ¢ m, .iConkiog@ndus celloloblastic, sympodial, discretegtrogressivebranched,
straight or slightly flexuoudyyaline to pale brown, verrucose, inflatéil4 x 3i6 em x=9 x 4

e m, n . Conidia folpblastic, acropleurogenous, catenategrt, 14 acropetal chains, golden
brown to dark brown, verrucose, aseptate, glob8seem (x.= 4 em, n = 30) diam., with single
germ pore c®.7i2 em (x= 1.5em, n = 20) diam.; conidial secession schizolytic. Sexual morph:
Undetermined.

Culture claracteristics Colony on PDA reaching 12 mm diam. in 10 days at 25 °C in the
dark, colonies from above: irregular circular, white, uneven emtaised in centrewith denser
myceliumat the center; from below: white, pale brown in the centre, marginlated.

Material examinedi Ching Sichuan Province, Chengdu City, Yungiao Wetland, N
30°5232', E 103°523", elevation 570 m, 10 July 2022, on dead branch of bamboo, W.H. Tian
YQO0710021(HKAS 131989, holotypg extype CGMCC 3.25698 = UESTCC 23.0290.

GenBank numbers ITS: PP294644, LSU: PP213251, SSU: PP21325% U PP213050

Notesi Gregarithecium curvisporumwas described by Tanaka et al. (2015) based on its
sexual morphology and phylogenetic analydéslti-locusanalyses of combined ITS, LSU, 8S
andtefl-Usequence data showed that our collectldE$STCC 23.029pis sister to theype strain
of G. curvisporum(HHUF 30134)(Fig. 6). A comparison of sequence data of the ITS, LSU and
SSU betweerG. curvisporum(HHUF 30134)and our strainsUESTCC 3.0290 show 93.26%
sequence identity (318/341 bp, gaps: 10/341 bp) in ITS, 98.74% sequence identity (786/796 bp, no
gaps) in LSU, and 99.03% sequence identity (1019/1029 bp, gaps: 3/1029 bp) in SSU.
Consequently, we have identified our collection as a secies infGregarithecium marking it as
the first known asexual morphic species within the genus.

NeaogregaritheciumW.H. Tian, K.D. Hyde & Maharachch., gen. nov.

MycoBanknumber: MB51875 Facesoffungi number: FOF16267

Etymologyi Named after its morphagical similarity toGregarithecium.

Saprobicon the deadwigs of grassAsexual morphHyphomycetousColonieson natural
substrate velvety, superficial, brown to dark browerial hyphaeseptate, pale to dark brown,
verrucose. Conidiophores micronemabus, mononematous.arising laterally from superficial
hyphae, simple or occasionally branchedgeptate hyaline to pale brown, becoming paler or
subhyaline towards the apex, verrucose, cylindrical to ampulliform, straight to slightly flexuous.
Conidiogenais cellsholoblastic, discreteynbranched, straight, hyaline to pale brown, verrucose,
inflated Conidiaholoblastic, acrogenous, catenate, in short acropetal chains, gpotilen to dark
brown, verrucose, aseptate, globose. Conidial secession schizégptital morphUndetermined.

Type specie$ Neagregaritheciumsichuanens®V.H. Tian K.D. Hyde& Maharachch.

Notes T Gregarithecium curvisporum HHUF 30134 was introduced as the typé
Gregarithecium by Tanaka et al. (2015)However, G. curvisporum(MFLUCC 130853) is
mistakenly regarded as the type stré@oonmee et al. 2016, Shen et al. 20Z=2)egarithecium
curvisporum (MFLUCC 130853) is a strain with only sequence data in NCBI but no
morphological description. Basexh pairwise nucleotide comparisgi. curvisporum(MFLUCC
13-0853) differs from G. curvisporum(HHUF 30134)by 61/472 bp (gaps: 28/472 bp) in ITS;
19/825 bp (gaps: 5/825 bp) in LSU; 20/978 bp in SBblwever,comparisons of the ITS, LSU and
SSU sequences db. curvisporum(MFLUCC 130853) and Neagregaritheciumsichuanense
(HKAS 131988)revealed 99.03%equence identity508/513 bp, gaps:3/513 bp) in ITS, 100%
sequence identit{771/771 bpno gap¥in LSU and 100%sequence identit{978/978 bp) in SSU.
Therefore, the isolate MFLUCC AB53probably belongs tdleogregarithecium

According to the multlocus phylogenyNeogregaritheciunsp. (MFLUCC 13-0853) and
Neagregarithecium sichuanense(HKAS 131988) constitute a distinct cladesister to the
Gregaritheciumcurvisporum(HHUF 30134) andGregaritheciumbambusagUESTCC 23.0290
(Fig. 6). The asexual morphology d@regaritheciumhas only been observed (B. bambusae
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(UESTCC 23.029p (this study) Neagregaritheciumis distinct from Gregaritheciumin the
characteristics of conidiophoreSleagrecaritheciumhas micronemates simple or occasionally
branched, aseptate, straight to slightly flexuous conidiophGregaritheciumhas micronemates

to semi macronematous, branched;4iseptate, flexuous conidiophores. Moreover, based on
pairwise nucletide comparisonsN. sichuanensaliffers from the type specie&. curvisporum
(HHUF 30134)by 58/469 bp (gaps: 25/469 bp) in ITS; 19/772 bp (gaps: 5/772 bp) in LSU;
21/1025 bp (gaps: 1/1025 bp) in SShus, we introduce the new gemdsogregaritheciumbased

on the morphology and muliocus phylogeny.

Neaogregaritheciumsichuanensé/N.H. Tian, K.D. Hyde & Maharachch., sp. nov. Fig. 8

MycoBanknumber: MBB51876 Facesoffungi number: FOF16270

Etymologyi Named after the Sichuan province, Ghiwhere the holotype was collected.

Holotypei HKAS 131988

Saprobicon the deadwigs of grassAsexual morphHyphomycetousColonieson natural
substratum velvety, superficial, blackAerial hyphae septate, dark brown,verrucose.
Conidiophoresmicronem#osa,mononematousrising laterally from superficial hyphae, simple or
occasionally branchedseptatehyaline to pale brown, becoming paler or subhyaline towards the
apex, verrucose, cylindrical to ampulliform, straight to slightly flexuéugp x 3i4 em (x.= 6 x
3.5 & m,. Conidiegen@us gellpolyblastic, discreteynbranched, straight, hyaline to pale
brown, verrucose, inflatedsi9 x 3i4 em (x.= 6 x 3.5em, n = 25) Conidia holoblastic,
acrogenous, catenatd,4lshort acropetal chains, gotgderown to dark brown, verrucose, aseptate,
globose3.5'4.5em (X.= 4 em, n = 30) diam., with single germ pale2 em (x.= 1.7em, n = 20)
diam.; conidial secession schizolytigexual morph:Undetermined.

Material examined China, Sichuan Province, 6hgzhou city, Baiyungou, N 30°%5", E
103°2415", elevation 990 m, 27 September 2022, dwadtwigs of grass, W.H. Tianu59_2
(HKAS 131988, holotype).

GenBank numbers ITS: PP294645, LSU: PP213252, SSU: PP213256,U PP213051

Notes T Neaqgregarithecium sichuanenseand Gregarithecium bambusadave different
morphologies (see notes unddogregaritheciun), and differ in the size of conidiophores {0 x
3i4 e m M&xJI51 G We could not obtain a culture froMeagregaritheciumsichuanense
andDNA was extracted directly. Based on pairwise nucleotide compariSosghuanensdiffers
from G. bambusady 45/450 bp(gaps:15/450 bp) in ITS; 18/769 bfgaps:7/769 bp) in LSU,;
10/1024 bp(no gaps) in SSU; 35/404 bp tefl-U Thus our collectionHKAS 131988was
identified as a new genimmsed on morphological observation and phylogenetic evidence.

LentitheciaceaeY. Zhang ter, C.L. Schoch, J. Fourn., Crous & K.D. Hyde, Stud. Mebl93
(2009)

MycoBanknumber: MB515470;Facesoffungi number: FOB256

Notesi Lentitheciaceaeavas establishedy Zhang et al. (2009 with Lentitheciumas the
type genus Lentitheciaceae forms a wellipported clade in Pleosporales, which is characterized by
narrow peridia, fusiform to broadly cylindrical pseudoparagsy hyaline ascospores with31
transverse septa and containing refractive globules, surrounded by a mucilaginous sheath or
extended appendagige sheaths and asexual morphs producing stagoneBkeraor
dendrophomdike asexual morph§Zhang et al. 202, Hyde et al. 2013, Dhanushka et al. 2014)
Members of Lentitheciaceae are mostly saprobes found on herbaceous plants and submerged wood
in freshwater environmen{Zhang et al. 2012)

PhragmocamarosporiumWijayaw., Yong Wang bis & K.D. Hyde, Cryptog. ydol. 36(2): 217
(2015)

MycoBanknumber: MB55365;Facesoffungi number: FOB850

Notes i Phragmocamarosporiunwas established by Wijayawardene et al. (2015) to
accommodate two specid3, hederagfrom Hedera helix Germany) andP. platani(type species,
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from Platanussp., Guizhou, China). Currently, there are only five epithets are listed in Index
Fungorum (2024)Phragmocamarosporiunms characterized by pycnidial, subepidermal, black
conidiomata, conidiomata wall comprising thiralled cells oftextura amularis, enteroblastic,
phialidic conidiogenous cells, and medium brown, clavate or ellipsoid to subcylindrical conidia
(Wijayawardene et al. 2015)

‘ -::I k(%"

Figure 81 Neagregaritheciunmsichuanens¢éHKAS 131988, holotype a Specimerb, cMycelium
on the hos surface. @f Conidiophores with lateral conidia. g, h \Bdoping conidia in short
acropetalchainsik Coni di a. Scali& bFald®: edh. = 100 em, e

Phragmocamarosporium ginkgonisW.H. Tian, K.D. Hyde & Maharachch.sp. nov.
Fig. 10
MycoBanknumber: MBB51877 Facesoffungi number: FoOF16271
EtymologyT Named after the host genus from which the holotype was coll&giekiya
Holotypel HKAS 131284
Saprobicon dead stems @inkgo biloba Asexual morphConidiomatall(d2 1 0 highwx
140 165 em diam &= 150 x 155¢m, n = 10), pycnidial, sukpidermal, visible as black spots,
raised, unilocular, globose to sglbbose, with a centrally locatgzhpillate ostioleOstioles50 x
55 & m, central, s hi ny Cdnitiematkl wallXt3@rbs [E®imcaovapuk®es, p arf
thin inner layers of hyalm cells oftextura angularis with outer 34 layers of dark brown cells of
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texturaangularis Conidiophoresreduced to conidiogenous celSonidiogenous cell4.58 x 3

4 . B diam &= 6 x 4em, n = 30), simple, short, phialidic, unbranched, hyalineathawalled.
Conidia5.5'11 x 3.5'5 em diam &= 9 x 4em, n = 30), solitary, hyaline to dark brown, the color
gradually deepens with age, smooth, clavate or ellipsoid tecydirarical, with obtuse apex and
truncate base, straight to curv&d4-septateconstricted at the sept8exual morph: Undetermined.

Tingoldiago graminicola KT 891

1004Tingoldiago graminicola KH 155
Tingoldiago graminicola KH 68
Towysporaaestuari MFLUCC 15-1274
Katumotoabambusicola KT 1617a
Neoophiosphaerellasasicola KT 1706
Setoseptoria arundinacea KT 600
kel Setoseptoria arundinacea KT 552
Setoseptoriamagniarundinacea KT 1174
100 EE Poaceascomaaquaticum MFLUCC 14-0048
Poaceascomahelicoides MFLUCC 11-0136
S~ Lentithecium clioninum KT 1220

Lentithecium clioninum KT 1149A

99/1.00 J
100/1.00,

1001.0Q_
-11.00e_|

Lentithecium pseudoclioninum KT 1111
Lentithecium pseudoclioninum KT 1113
Halobyssothecium obiones MFLUCC 15-0381
Darksidea beta CBS 135637

Darksidea deltaCBS 135638

Darksidea alphaCBS 135650

Lentithecium aquaticum CBS 123099
hragmocamarosporium magnoliae GMBCC 1041

1001 0

hragmocamarosporium magnoliae GMBCC 1180

Phragmocamarosporium platani MFLUCC 14-1191
Phragmocamarosporium rosae MFLUCC 17-0797
Phragmocamarosporium ginkgonis HKAS 131284
0810064 Phragmocamarosporium hederae MFLUCC 13-05652
hragmocamarosporium qujingensis GMBCC 1044
95/1.00 Phragmocamarosporium qujingensis GMBCC 1176
Murilentithecium rosae MFLUCC 15-0044
Murilentithecium clematidis MFLUCC 14-0562
Keissleriella quadriseptata MFLU 19-2871

Keissleriellaquadriseptata KT 2292

Keissleriellabreviasca KT 649
KeissleriellacirsiiMFLUCC 16-0454
Bambusicolamassarinia MFLUCC 11-0389

0.02

Figure 91 Phylogram of the best ML tree based on a combined dataset (ITS, LSUrE®End

tefl-U) of Lentitheciaceae The scale bar indicates 0.02 changes. The tree is rooted with
Bambusicolamassarinia(MFLUCC 11-0389) (Bambusicolaceae, Pleosporales). The best ML tree
with a final likelihood value 0f16913.107 is presented. The alignment dataset comprises 35 taxa
with 4373 sites, including 1169 distinct patterns, 385 singleton sites and c83s&nt sites.
Ultrafast bootstrap values for the maximum likelihood analysis equal to or greater than 95% and
posterior probability for Bayesian analysis equal to or greater than 0.95 are indicated at the nodes.
Novel isolates arshownin red. Isolate$rom type materials are in bold.

Material examined China, Sichuan Province, Chengdu city, Xiyuan Avenue, N 39152

E 103°43%1", elevation 595 m, 8 December 2022, dead stems dbinkgo biloba W.H. Tian
XY20_2(HKAS 131284 holotypse.
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GenBank mmbersi ITS: OR887384, LSUOR887095, SSU: OR93371fHb2 PP076812;
tefl-U PP076824

NotesT Mu | t i | ocus phyl ogen etricalecamiKAY $3¢284 | ndi
clustered with the typstrainof Phragmocamarosporium rosg®MFLUCC 17-0797) (Fig.9). Our
collection fits well with Phragmocamarosporiuniby having congicuous phragmospores, but
differs from other species in the size of cnidiogenous cells amdia (Table3). There is a close
morphological relationshigpetween our collectiomnd P. rosae (MFLUCC 17-0797), but our
collection differs in having comparately larger conidiomata (11002 1 0 ) amd larger
conidiogenous cell§4.58 x 34 . 5 ), whereasP. rosae (MFLUCC 17-0797) has smaller
conidiomata(60i 1 0 0 ), armah smalleconidiogenous cell§li 3 x 1/ 2.5 ¢ mjWanasinghe et al.

2018) Based on the morphological characteristics andnthel t i | oc uwe inrddyck o0 g e n
P. ginkgonisas a new species.

However, Multi-locus analyses of combined ITS, LSkpb2 and tefl-U sequence data
showed thatvarious speciesf the genus?hragmocamarosporiurare grouped closely in a single
subclade(Fig. 9). A search of sequences f&hragmocamarosporiunspecies in the BLASTn
NCBI GenBank database revealed an extremely high degree of sequence identity, with all species
lacking rpb2 sequencegWanasinghe et aR018 Wijayawardeneet al. 2015, 2022). Moreover,

P. rosag(MFLUCC 17 0797) does not have an ITS sequefWanasinghe et al. 2018ombining
the consistent morphological characteristics and similar molecular sequences between these species
may make them the same species, but more collectimhsemjuences are needed to prove it.

Table 3 Morphological comparison of tHehragmocamarosporiuspecies (lengtin € m

Species name Conidiomata Conidiogenous Conidia Host Reference
cells

Phragmocamarosporiun 80i 110 high 8i10 x 1512.5 97111 x 34.5 Hedera Wijayawardene

hederae 10Gi 140 21 4-septate helix et al. (2015)
diam

P. platani 100320 high 1.53x1.525 1213x57.5 Platanus Wiayawardene
1501 300 3i 4-septate sp. et al. (2015)
diam

P.rosae 60i 100 high 1i3x 125 8110 x 3.54.5 Rosasp. Wanasinghe et
12Gi 200 3-septate al. (2018)
diam

P. qujingensis 100300 high 6i11 x 25 1014 x 36 Magnolia  Wijayawardene
1001 150 grandiflora et al. (2022b)
diam

P. magnoliae 100/ 145 high 12117 x 36 13117 x46 Magnolia  Wijayawarder
80i 105diam grandiflora et al. (2022b)

P. ginkgonis 110G 210 458x%x345 5511x3585 Ginkgo This study
high 1i 4-septate biloba
140165
diam

MacrodiplodiopsidaceaeVoglmayr, Jaklitsch & Crous, IMA Fungug{l): 178 (2015)

MycoBanknumber: MBB12794;Facesoffungi number: FOB291

Notesi Macrodiplodiopsidaceae was introduced by Crous et al. (2015b) to accommodate
Macrodiplodiopsisand Pseudochaetosphaeronem@pecies of Macrodiplodiopsidaceae have a
cosmopolitan distribution on a wide range of plant hosts, encompassing gtesdo@aprobes and
plant pathogens (Zhang et al. 2016, Hyde et al. 2020b). Additionally, some species can even cause
infections in humans (Ahmed et al. 2014).
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Figure 10 7 Phragmocamarosporium ginkgoniHKAS 131284 holotype). a Specimen
b, ¢ Conidiomata on the host surface, e Sections of conidiomata. f Ostiolgii Conidiogenous
cells with conidiajil Conidia. Scale barstif= 2 0gilek=m,1 0 & m

Pseudochaetosphaeronenfainith.,Nova Hedwigia31(1i 3): 126 (1979)

MycoBanknumber: MB562;Facesoffungi number: FOB294

Notes T Pseudochaetosphaeronemaas established by Punithalingam (1979),with
P. larenseas the type specie®seudochaetosphaeronernsacharacterized by black obpyriform
pycnidia with a long neck, hyaline and phialidic conidiophores, and unicellular subspherical to
ellipsoidal conidia (Ahmed et al. 2014). Members Réeudochaetosphaeronenteve wide
distributionon various substrates as saprobes, human pathogens or end¢phyted et al. 2014,
Zhang et al. 2016, Li et al. 2023)
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Pseudochaetosphaeronema magnoliae UESTCC 23.0237

Pseudochaetosphaeronema magnoliae CGMCC3.24436
seudochaetosphaeronema magnoliae MFLUCC 18-0707
Pseudochaetosphaeronema magnoliae KUMCC 17-0196
Pseudochaetosphaeronema siamense MFLUCC 17-2287
Pseudochaetosphaeronemakunmingense KUMCC 19-0215
Pseudochaetosphaeronemachiangraiense MFLUCC 21-0070

1001 oq—Pseudochaetosphaeronema sklodowskacurieae BRIP 72499a

99/1.bo | Pseudochaetosphaeronema ginkgonis CBS 140953

100/1100, Pseudochaetosphaeronema pandanicola MFLUCC 16-0272

PseudochaetosphaeronemamartinelliCBS 135986
seudochaetosphaeronema larense CBS 639.94
Pseudochaetosphaeronema larense CBS 640.73

—Splanchnonema plataniCBS 222.37
0.01

Figure 117 Phylogram of the best ML tree based on a combined dataset (ITS, LSU, SSé&fland

U of Pseudochaetosphaeronenibhe scale bar indicates 0.01 changes. The tree is rooted with
Splanchnonema platafCBS 222.37)Pleomassariaceae, Pleosporales). The best ML tree with a
final likelihood value of-8470.656 is presented. The alignmeatadet comprises 14 taxa with

3296 sites, including 492 distinct patterns, 160 singleton sites and 2815 constant sites. Ultrafast
bootstrap values for the maximum likelihood analysis equal to or greater than 95% and posterior
probability for Bayesian anatis equal to or greater than 0.95 are indicated at the nodes. Novel
isolates arshownin red. Isolates from type materials are in bold.

Pseudochaetosphaeronema magnolidd. de Silva, Lumyong & K.D. Hyde, Mycosphere 13(1):
985 (2022) Fig. 12

MycoBanknumber: MB559518 Facesoffungi number: FOF10716

Saprobicon deadCycas revolutaAsexual morphConidiomatall5 1l 3 5 highw 130 145
em diam k= 124 x 137em, n = 10) solitary, raised, globose to subglobose, flat at the base, dark
brown toblack, conspicuous on the host surface, unilocular, osti@ateidiomatal wal20i4 5 € m
wide, composed of several layers of small, flattened, brown to dark brown pseudoparenchymatous
cells, cells towards the inside lightly pigmented, arranged texma angularis Conidiophores
reduced to conidiogenous celonidiogenous celfi 11.5x% 2i 4 em diam &= 9 x 3em, n = 30)
produced from inner stromatic tissue, monophialidic, enteroblastic, cylindrical or ampulliform,
integrated, hyaline, smoothalled. Conidia10i 20 x 3i4 em (x.= 15 x 3.5em, n = 30), hyaline,
cylindrical to fusoid,guttulate solitary, smooth, thiwalled, straight to slightly curvedi 4-
septate, apex obtuse. Sexual mokphdetermined.

Known distributioni China, Thailand

Culture chaacteristicsi Colonies on PDA reaching 23 mm diam after 2 weeks at 25 °C,
colonies from above: circular, margin entire, dense, slightly raised, grey; reverse: cream at the
margin, black in the center.

Material examinedi Ching Sichuan Province, Chengdcity, University of Electronic
Science and Technology of China, N 30245, E 103°5%4", elevation 480 m, 12 June 202
living Cycas revolutaW.H. TianU07 (HUEST 23.0237), living culture UESTCC 23.0237.

GenBank numberis ITS: OR887385, LSU: OR88®6, SSU: OR933717ef1-U PP076820

Notesi Pseudochaetosphaeronema magnoliaes introduced bge Silva et al(2022) from
dead twigs oMagnolia candolliin China and Thailand. The present phylogenetic analyses indicate
that ourcollection (UESTCC 23.0Z3 clustered with other isolates Bf magnoliagncluding type
strain (MFLUCC 180707) (Fig. 11). The morphological characteristics of asolate (UESTCC
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23.0237) overlap with the typestrain of P. magnoliae (MFLUCC 18-0707 in having
monophialidic, enteblastic, cylindrical or ampulliform,conidiogenous cells and hyaline,
cylindrical to fusoid,guttulate unicellular conidia(de Silva et al. 2022)Our isolate (UESTCC
23.0237)also resemblesP. magnoliae(CGMCC 3.24436) in the morphology of conidiomata,
conidiogenous cells and conidiai et al. 2023) In the NCBI BLASTn search, the IT&SU, SSU
and tefl-U sequences obur isolate (UESTCC 23.0237jnatched with the typestrain of

P. magnoliae(MFLUCC180707 with 100% sequence identitf567/567 bp,) inITS; 99%
sequence identit{838/839 bp, gap: 1/839 bp) in LSU; 99¥équence identit{947/953 bp, gaps:
5/953 bp) in SSU, and 100%equence identity879/879 bp,no gap} in tefl-U Therefore, we
report ourisolateas a new host record Bf magnoliadrom Cycas revolutan China.

Figure 12 1 Pseudochaetosphaeronema magnolidelUEST 23.023Y. a Specimen.
b, ¢ Conidiomata on the host surfac&l Section of conidioma. e Conidioma wall
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fih Conidiogenous cells with conididaik Conidia. | Germinating cordium. m, n Culture
characteristics. Scale batk= 2 Oell=m,1 0 & m

MelanommataceaeG. Winter, Rabenh. KryptFl., Edn 2 (Leipzig)l.2 220 (1885)

MycoBanknumber: MBB0990;Facesoffungi number: FOE023

Notes T Melanommataceaevas established by Winter (1885) with the type genus
Melanommaand is cheacterized by globose or depressed perithecial ascomata, bitunicate and
fissitunicate asci, pigmented and phragmosporous ascogparesl990a, Zhang et al. 2012, Hyde
et al. 2013) Members of this family are mostly saprobic and hyperparasitoid fountkedmigs or
bark of woody plants in both aquatic and terrestrial habitats. They are widespread in temperate and
subtropical region§Zhang et al. 2012, Hyde et al. 2013)

Petrakia echinata CBS 145952
Petrakia echinata CBS 13071
Petrakia echinata WU 36922
4650650 Petrakia echinata CBS 13069
Petrakia greenei WIS-f-0027755

10010yl \petrakia aceris CBS 115685
Petrakia aceris CBS 124109
95/'\qutrakia aesculiCBS 142913

100/4Q0lPetrakia aesculiCBS 142916
Petrakia aesculiCBS 142914
Petrakia fagi HHUF 22903
100000 \Petrakiafagi CBS 142917
PetrakiafagiCBS 142918
Petrakia fagiHHUF 30517
100/1.00100/1'(: Petrakia fagiHHUF 30553
98/1.00~] ||Petrakia minima CBS 142921
10dA OK ;’errakia minima CBS 142922
etrakialiobae CBS 142337
Petrakialiobae WU 41173
100/1.00fd Petrakia deviata CBS 8082
Petrakia deviata CBS 8083
dor.ogSeifertia alpina CBS 145960
80, Seifertia alpina CBS 145959
toor00f . Seifertia azalea ZT Myc57693
Seifertia azalea CBS 146106
Seifertiashangrilaensis MFLU 16-0238
ooi1.0o0AIpinariarhododendriCBS 141994
_’jAlpinaria rhododendriCBS 142901
— Herpotrichia juniperiCBS 200.31
Aposphaeriacorallinolutea CBS 131287
Aposphaeriacorallinolutea MFLU 16-2412
98L1Aposphaeria corallinolutea CBS 131286
2if Aposphaeria corallinolutea MFLU 15-2752
0/1.00 Aposphaeria sichuanensis UESTCC 23.0292
——Praetumpfiaobducens CBS 141474
g7ijoor—Melanomma japonicum CBS 142905
Melanomma pulvis - pyrius CBS 142906
Pleomassaria siparia CBS 279.74

PE/1.

-

=

0.01

Figure 137 Phylogram of the best ML tree based on a combined dataset (ITSSISSLxpb2 and

tefl-U) of MelanommataceaeThe scale bar indicates 0.01 changes. The tree is rooted with
Pleomassaria siparidCBS 279.74)(Pleomassariacea®leosporales). The best ML tree with a

final likelihood value 0f-14150.352 is presented. The ahgent dataset comprises 38 taxa with
4793 sites, including 922 distinct patterns, 176 singleton sites and 4044 constant sites. Ultrafast
bootstrap values for the maximum likelihood analysis equal to or greater than 95% and posterior
probability for Bayesiaranalysis equal to or greater than 0.95 are indicated at the nodes. Novel
isolates arshownin red. Isolates from type materials are in bold.

AposphaeriaSacc., Micheli& (no. 6): 4 (1880)
MycoBanknumber: MB/198;Facesoffungi number: FOB756
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Notesi Aposphaeriawas circumscribed by Saccardo (1880), withpulvisculaselected as
the type species. The genus contains more than 200 taxa, but most have no molecular sequences
and have not been-studied (Sutton 1980). Based on phylogenetic analysis, dgegrt al. (2013)
proposed thatAposphaeriais related to Melanommataceae, and Tian et al. (2015) accepted
Aposphaeriaas an independent genus in this family. Tibpromma et al. (2017) described the sexual
morph of A. corallinolutea and suggested thaf\posmaeria s. str. may not belong to
Melanommataceae. In this studfposphaeriawas confirmed to be a unique genus in the
Melanommataceae based on morphological and phylogenetic analysis. Still, more sequence data
collection is needed to confirm this taxonarosition.

Aposphaeria sichuanensig/.H. Tian, K.D. Hyde & Maharachch., sp. nov. Big. 1

MycoBanknumber: MBB51878 Facesoffungi number: FOF16272

Etymologyl Named after the Sichuan Province, China, where the holotype wadexllec

Holotypei HKAS 131990

Saprobicon deadbranch of unidentified woodGexual morphAscomata22G'3 5 0  highw
2200395 em diam &= 290 x 315em, n = 10) scattered or clustered in small to large groups,
initially immersed, becoming erumpent to supzal, globose, black, subcarbonaceoBsridium
35195em (x.= 65em, n = 10, thick, composed of1i 13 layers oftextura globulosandtextura
angularis outer region heavily pigment cells, black to darkwn, inner layer consisting of hyaline
gelatinos cells, thin, merging with pseudoparaphys$¢smatheciuncomprising numerous, long,
1i25 em (xo= 1.6 em, n = 30 wide, broad, transversely septate, branched, trabeculate
pseudoparaphyselsci100/ 150 12 15em (x.= 125 x 13em, n = 20) (4)i 8-spored bitunicate,
cylindrical, with clubshaped pedicel, apically rounded, with an ocular chamber up itd 2.
wide. Ascosporesl4i 22 x 6i 8.5 em (x.= 18 x 8em, n = 30) overlapping uniseriate, hyaline,
broadly fusiform, conical at the apextransversely eptate, strongly constricted at the septa, with
appendages wrapped aroun@ll smooth or rough, not uniform, indentations present when mature.
Asexual morph: Undetermined

Culture characteristicé Colonies on PDA reaching 19 mm diam after 10 days at@5 °
colonies from aboveirregular circulay margin entire, flat, densespreading, cottonyraised in
centre, white; reverse: cream at the margin, black in the center.

Material examined China, Sichuan Province, Dujiangyan City, Longchi National Forest
Park, N 36°@8Bnj E 103°3®pn] elevation 1168 m, 19 September 2022, on dead branch of
unknown wood W.H. Tian sarah70_4(HKAS 131990, holotypg, extype CGMCC 3.25699 =
UESTCC 23.0292.

GenBank number$ ITS: PP294646, LSU: PP213253, SSU: PP2132pF2 PFP213053,
tefl-U PP213052

Notesi Our collection UESTCC 23.0292formed a distinct cladi the phylogenetic tree as
a sister to thé\posphaeria corallinolutedFig. 13). Aposphaeria corallinolutedMFLU 15-2752
shares similar morphological characteristiith our collection UESTCC 23.029Rin having (4)
8-spored, bitunicate, cylindrical, apically rounded asci with an ocular chamber and long, broad,
transversely septate, branched, trabeculate pseudoparaphyses in the ham#ihlegiomma et
al. 2017) However, A. sichuanensiSUESTCC 23.029R exhibits distinct differences from
A. corallinolutea (MFLU 15-2752), primarily in itsperidium, which is composed déxtura
globulosaandtextura angularisandlacks ostioles. Furthermora, sichuanensifias compratively
thinnerascospores (8 . 5 € m) . Al coralimoluteb(MFELE 15;2752)features geridium
composedsolely of textura angularisincludes acentral ostiole, angpossessewider ascospores
(7i1 1 g(Tibpromma et al. 2017)Comparisons of # ITS, LSU, SSU, rpb2 and tefl-U
sequencegdata betweenA. corallinolutea (MFLU 15-2752) and A. sichuanensiJUESTCC
23.0292 show 98.71% sequence identity (458/464 bp, gaps: 1/464 bp) in ITS, 98.95% sequence
identity (752/760 bp, no gaps) in LSU, 99.18&gsence identity (963/971 bp, gaps: 6/971bp) in
SSU, 94.15% sequence identity (708/752 bp, no gapsphg, and 99.10% sequence identity
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(663/669 bp, no gaps) itefl-U Based on its morphological characteristics and phylogenetic
analysis results, we id#fied A. sichuanensias a new species.

Figure 14 7 Aposphaeria sichuanengiBlKAS 131990 holotypg. a Specimen. b¢ Ascomata on
natural substrates, f Horizontal section of an ascomata on natural substetésttical section of
ascomata. g Asecoata wall. h Ape of an ascus. i Asci and paraphyse&egrminating ascospore.
k, | Ascosporesm, n Culture characteristics. Scale bagsf= 100 iid=m,1 @ ,em, . h
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CamposporiunHarkn.,Bull. Calif. Acad. Scil(no. 1): 37 (1884)

MycoBanknumber: MB479;Facesoffungi number: FOB296

Notesi Camposporiumwas introduced by Harkness (1884) and characterized by effuse,
cottony, greyie brown, velvety colonies, mononematous conidiophores, monoblastic, terminal
conidiogenous cells and holoblastic, solitary, dry, aerogenous co@amposporiunhad a close
relationship withFusiconidiumHyde et al. (2028 reported thaCamposporiunandFusiconidium
grouped withinMelanommataceabased on LSU, SSU, IT&ndtefl-Usequence dat8ased on
the morphological and phylogenetic evidence, Koukol & Delgado (2021) proposed that
Fusiconidiumwas synonymous wit@amposporium

Camposporium pini UESTCC 24.0124
97/0.99

Camposporium pini UESTCC 24.0123

&7 i Camposporium valdivianum MFLUCC 14-0434

-/0.99

Camposporium valdivianum HKAS 95019
ST Camposporium atypicum NFCCI 4039
I:Campospon'um verruculosum KUMCC15 0300

Camposporium dulciaquae MFLUCC 21-0009

99/0.97 |Camposporium dulciaguae MFLU 21-0015

-/0.99

Camposporiumdulciaquae MHR 1565

Camposporium septatum MFLUCC 19-0483
99',1i|7Campospcurir..'m cambrense FMR 12069
Camposporiumcambrense CBS 132486
G Camposporium pellucidum CBS 135.53
Camposporium pellucidum DLUCC 1239
M‘_—Campospoﬁum multiseptatum DLUCC 792
95/1.00 Camposporium appendiculatum DLUCC 1234

L—Camposporiumlycopodiellae CBS 143437

-11.00

Camposporium ramosum CBS 132483

Camposporium antennatum CBS 113441

Sarimanas shirakamiense HHUF 30454

0.01

Figure 157 Phylogram of the best ML tree based on a combined dataset (ITS, LSUrpB3dnd

tef1-U) of CamposporiumThe scale bar indicates @.6hanges. The tree is rooted warimanas
shirakamiensgHHUF 30459 (Melanommatacead?leosporales). The best ML tree with a final
likelihood value 0£8942.457 is presented. The alignment datesetprise20 taxa with 459 sites
including 416 distinct patterns263 singleton sites and939 constant sites. Ultrafast bootstrap
values for the maximum likelihood analysis equal to or greater than 95% and posterior probability
for Bayesian analysis eglito or greater than 0.95 are indicated at the nodes. Novel isolates are
shownin red. Isolates from type materials are in bold.

Camposporium pinW.H. Tian, K.D. Hyde & Maharachclsp. nov. Fig. 16
MycoBanknumber: MB854680Facesoffungi numbeFoF16273
Etymologyi The epithet refers tBinussp, the host plant of the fungi.
Holotypei HKAS 134910
Saprobicon dead branchs gdinus sp. Asexual morph: HyphomyceteGolonieson the
natural substratum effuse, miunute, bladkceliumsuperficial, conposed of septate, unbranched,
smooth, brown to dark brown hyph&&onidiophore®95i 180 em long x 7i 11 em width (x.= 130 x
9¢ m, 20), macronematous, mononematous, unbranched, erect, straight or flexuous, dark brown,
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septate, thickvalled, smooth, paler towards the apex, cylindrical, withl24septate.
Conidiogenous cellenteroblasticpercurrently proliferating, cylindrical, pale brown to dark brown,
thin-walled, smooth.Conidia 2750 em long x 10i 14 em wide (x_.= 43 x 13 em, n = 35),
acrogenous, straight or slightly curved, fusiform to ellipsoidal with round at the apex and truncate
base, with 48-septate, pale brown to dark brown, light colored and obtuse at the apex, with
broadly truncate at the basgonidial secessiorhexolytic. Sexual morph: Undetermined.

Culture characters Colonies on PDA reaching® mm diam afte27 days at 25C, colonies
from above: white, circular, dense, fluffy appearance, with denser mycatitine centerslightly
raised in centrecolonies from thebelow: black in the centredark brown in themargin and
producing a ring of brown pigment around theocl in the culture

Material examined China, Sichuan Province, Neijiang City, Songlin Village, N 29122,

E 105°%28", elevation 373 m, 1 April 2028lecaying branches &finussp, W.H. TianSLC46 1
(HKAS 134910 holotypg, extype CGMCC3.27521= UESTCC 24.0124ibid., Chengdu City,
Swan Forest FarnN 31°1619", E 1B°5659", elevation1352m, 26 May 2023,decaying branches
of Cryptomeria japonicaW.H. TianTELC17 (UESTCC 24.013).

GenBank numbers HKAS 134910= ITS: PP740383, LSUPP740389, S3: PP740395,
rpb2: PP830728tefl-Ut PP776571; HUESD4.0141= ITS: PP740384, LSU: PP740390, SSU:
PP7403961pb2: PP830729%efl-U PP776572

Notesi According to themulti-locus phylogeny, our collectionsUESTCC 24.0124and
UESTCC 24.013) constitute anndependent clade sister @amposporiunvaldivianum(Fig. 15).
Morphologically, our collections differ fror@. valdivianumby thelonger conidiophoreq95i 180
e mvs.91i 114 ¢ mand moreseptate conidiophoresi(8i2-septate vs.@-septate (Li et al. 2017)
Moreover, there are differences in their conidia morphology; the conidia wéldivianumhave
obvious contraction at the transverse septate, while the conidia walls of our collections are smooth
(Li et al. 2017) Sincethe speciesf C. valdivianumlacked ITS sequence datae compared base
pair differences of the LS\8SU, tefl-U andrpb2 gene between our collectigod ESTCC 24.012%
and the type strain ofC. valdivianum(MFLUCC 140434. The results showed00% sequence
identityin LSU, 3/989bp differenceg1%, 2/989bp) in SSU, 7/839bp differenceq1%, no gap$in
tefl-U, and 10/784 bp differences(2%, no gap} in rpb2. Based on their different morphological
characteristics, we propoS€amposporium pinas anovel species fronPinussp.andCryptomeria
japonicain China.

NigrogranaceaeJaklitsch & VoglmayrStud. Mycol 85: 54 (2016)

MycoBanknumber: MBB17780;Facesoffungi number: FOB317

Notesi Nigrogranaceae was established Jaklitsch & Voglmayr(2016) to accommodate
the type genudligrograna Members of Nigrogranaceae are saprobic, endophytic or pathogenic,
commonly found on plant tissues and occasionally infecting humans (de Gruyter 2012, Tibpromma
et al. 2017, Kol aS2k 2018, Zhao et al. 2018).
prevalent in aquatic, terrestrial and marine habitats (Hyde et af, 2Z0ipromma et al. 2017,
Dayarathne et al. 2020)

Nigrograna Gruyter, Verkley & Crous, Stud. Mycol5: 31 (2012)

MycoBanknumber: MB564794;Facesoffungi number: FOB318

Notesi Nigrogranais the only genus in the family Nigrogranaceae and was firstdated
by de Gruyter in 2012 to describe the human pathdgemackinnoni{de Gruyter 2012Zhang et
al. 2020) Members ofNigrogranaare characterized by black ascomata, clavate, short pedicellate
asci and pale to chocolate brown, asymmetric, fusomhtmwly ellipsoid, septate ascospores. This
genus is reported as endophytes, saprobes, or pathogens and widely distributed around the world
(Jaklitsch & Voglmay2 016, Ti bpromma et al . 201Dbngetkb| a $2
2020 Zhang et al2020.
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Figure 16 7 Camposporium pin{HKAS 134910 holotype). a Specimen] & Colonies ondead
branch of pinus sp. eig, j Conidiophore and conidiophorebearing conidia h, i Culture
characteristicski m Conidia.n Germinatingconidia Scale bars:igy,j,n= 2 0kimmm, 10 & m.

Nigrograna locutapollinis F. Liu & L. Cai, Mycospher&(6): 1097 (2018) Fig. 18
MycoBanknumber:MB824507 Facesoffungi number: FOF05223
Saprobicon deadstems ofCycas revolutaAsexual morphConidiomatal80'1 9 0 highw
180i 280em diam k.= 185 x 23E&m, n = 10) immersedpnly ostioles visible at the surface of the
host, solitary, raised, globose to subglobose, dark brown to black, multilocular, ostiolate.
Conidiomatal wall15 x 40em (x.= 25&em, n = 20) wide, composed several layers of dark
brown, compressed pseudoparenchymatous cells arrangetextuea angularis Conidiophores
reduced to conidiogenous celonidiogenous cellS.5/13 % 214.5em (x.= 8.5 x 3.3&m, n = 30),
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enteroblastic, annellidic, integratedyafine, ampulliform to subcylindrical, or obclavate, smeoth
walled. Conidia 3i5 x 2i3 em (x.= 4 x 2.6em, n = 30), hyalinesolitary, smooth, aseptate,
guttulate, broadly ellipsoidal, verruculose with age, with rounded to obtuse apexytiied.
Sexualmorph: Undetermined

Known distributioni China, South Korea

Culture characteristics Colonies on PDA reaching 21 mm diam after 10 days at 25 °C,
colonies from above: grey at the centre, creamy white until margin, hyaline mycelia at the entire
edge, ders fluffy, and circular, colonies from below: black at the centre, becoming dark
olivaceous brown, and creamy white towards the edge.

oo fNigrograna obligua MRP
1001.00fNigrograna obliqua CBS 141475
Nigrogranaobliqua CBS 141477
Nigrograna mycophila CBS 141483
Nigrogranamycophila CBS 141478
Nigrograna mycophila MF6
Nigrograna asexualis ZHKUCC 22-0214
m| INigrograna asexualisZHKUCC 22-0215
Nigrogranacangshanensis MFLUCC 15-0253
Nigrogranathymi MFLUCC 14-1096
Nigrograna locuta-pollinis LC11690
Nigrogranalocuta-pollinis CGMCC 3.18784
104/1.000 jgrograna locuta-pollinis JESTCC 23.0238
Nigrograna aquatica MFLUCC 17-2318

100/ oofNigrograna rhizophorae MFLU 19-1234
100/1.og| !Nigrograna rhizophorae MFLUCC 18-0397
Nigrograna samueliana NFCCI - 4383

Nigrogrananorvegica CBS 141485
100M oopNigrograna jinghongensis KUMUCC 21-0036
Nigrogranajinghongensis KUMUCC 21-0035
Nigrograna yasunianaYU.101026
1001.00jNigrograna coffeae ZHKUCC 22-0210
Nigrograna coffeae ZHKUCC 22-0211
Nigrograna mackinnonii E9303e
100/1.00.'

10!

Nigrograna mackinnonii E5202H
NigrogranamackKkinnoniiCBS 674.75
Nigrogranaimpatientis GZCC 19-0042

migrograna chromolaenae MFLUCC 171437
Nigrogranahydei GZCC 19-0050
Nigrogranafuscidula CBS 141556
Nigrograna fuscidula MF1a

1001[0AN jgrograna fuscidula MF3

Nigrograna fuscidula CBS 141476

100/1_mINigrograna puerensis ZHKUCC 22-0213
o/1. 00l 'Nigrograna puerensis ZHKUCC 22-0212
—Nigrogranacarollii CCF 4484

Nigrograna antibiotica CCF 4378
1001 oggNigrograna kunmingensis ZHKUCC 22-0242
Nigrograna kunmingensis ZHKUCC 22-0243
Nigrograna magnoliae GZCC 17-0057
o711 od(Nigregrana magnoliae MFLUCC 20-0020
Nigrograna magnol/iae MFLUCC 20-0021

Nigrogranaperuviensis CCF 4485
Occultibambusa bambusae MFLUCC 13-0855

100/1.00,

100/0.96

0.03

Figure 177 Phylogram of the best ML tree based on a combined dataset (ITS, LSUpd3end
tefl-U of Nigrograna The scale bar indicates 0.03 changes. The tree is rooted with
Occultibambusa bambus@&IFLUCC 130855)(Occultibambusaceae, Pleosporales). The best ML
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tree with a final likelihood value ofL7075.862 is presented. The alignment ddtasmprises 44

taxa with 4374 sites, including 1165 distinct patterns, 253 singleton sites and 3421 constant sites.
Ultrafast bootstrap values for the maximum likelihood analysis equal to or greater than 95% and
posterior probability for Bayesian analygiqual to or greater than 0.95 are indicated at the nodes.
Novel isolates arshownin red. Isolates from type materials are in bold.

Material examinedi China, Sichuan Province, Chengdu City, University of Electronic
Science and Technology of China, N°8824", E 103°5%4", elevation 480 m, 12 June 202
dead stems ofycas revoluta W.H. Tian U08_2 (HUEST 23.0238), living culture UESTCC
23.0238.

GenBank numberis ITS: OR887383, LSU: OR88709%:f1-Ut PP076821

Notesi Zhao et al. (2018) first isdiad the Nigrograna locutapollinis from hivestored
pollen but it proved sterile in culture. Therefobesed ormolecular and phylogenetic analyses,
Zhao et al. (2018) introduced the isolate CGMCC 3.18784 as the type stididooltapollinis.
Multi-locusanalyses of combined ITS, LSU, SSigb2 andtefl-Usequence data showed that our
strain UESTCC 23.023Bclusters with the type strain bf. locutapollinis (CGMCC 3.18784and
N. locutapollinis (LC 11690) (Fig. T). Sequence comparison for the ITS, LSU &fd-Uregion
betweenN. locutapollinis (CGMCC 3.1878%and our isolatdUESTCC 23.023Bshowed 99.59%
sequence identit{A81/483 bpno gap¥in ITS, 99.76%sequence identit{832/834 bp, 1bp gap
LSU, and 99.9%sequence identitgd76/977 bp, 1bp gaph tefl-U Sequence comparison for the
ITS and LSU region betweeN. aquatica(MFLUCC 172318 and our isolat¢dUESTCC 23.0238
showed 98.74% (470/476 bp, 1bp gap) and 99.39% (817/828cbpgap¥ base pairsequence
identity (Dong et al. 2020)Hence, we document our isolate as a novel hostdewoN. locuta
pollinis from Cycas revolutan China, andhis is the first asexual morphological description and
illustrations of this species.

Roussoellaceadian K. Liu, Phook., D.Q. Dai & K.D. Hyd®hytotaxal81(1): 7 (2014)
MycoBanknumber: MBB04635L; Facesoffungi number: FOB360
Notesi The family Roussoellaceae was established by Liu et al. (2014) to accommodate
three generalNeoroussoellaRoussoellopsiand the type genuRoussoellalt is a weltresolved
family in the Pleosporales. Roussoellaeespecies are saprophytic in a variety of hosts from
terrestrial plants, including bamboo, palms and mangrove trees (Dai et al. 2017, Devadatha et al.
2018, Jiang et al. 2019).

Xenoroussoellaviapook & K.D. Hyde, Fungal Diversit¥01 93 (2020)

MycoBanknumber: MB557367;Facesoffungi number: FOF822

Notesi Mapook et al. (2020) introduced the gem{enoroussoelland described the sexual
morph of the type straiX. triseptata(MFLUCC 171438) found in dead stems Ghromolaena
odorata in Thailand. The gemis is characterized by immersed, solitary, globose to subglobose
ascomata, with protruding ostiolar neck, cylinetlavate to clavate asci, and brown to dark brown,
ellipsoid to obovoid, Zeptate ascospores (Mapook et al. 2020). Phylogenetic analysisdrathe
combined dataset of ITS, LSUefl-U and rpb2 genes revealed thatenoroussoellaforms a
separate branch and groups weudoroussoellgpecies.

Xenoroussoella triseptatMapook & K.D. Hyde, Fungal Diversity 101: 95 (2020) EQ.
MycoBanknumber:MB557368 Facesoffungi number: FoOF07823
Saprobicon dead stems ofycas revoluta Asexual morph: CoelomycetesConidiomata
100/ 155 em high x 110290 em diam & = 130 x 215em, n = 10), pycnidial, solitary to
gregarious, multlocular,dark brown to black, immersed under a clypeus, slightly raised, becoming
erumpent at maturitygstiolate Ostioles2 0 fsigm, 18¢ nwide, central, blackConidiomatal wall
18140em (x.= 27, n = 20) wide, composed thiick-walled, dark brown cells dexura angularis
inner layer thin, hyalineConidiophoregeduced to conidiogenous celSonidiogenous cell3.3/ 7
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x 274.7em (x.=5 x 3.7em, n = 30),phialidic, ampulliform to cylindrical, hyaline, smoeth
walled. Conidia2.54.5% 2i2.7em (x.= 3.7 x2.3em, n = 30), initially hyaline, becoming pale
brown when mature, ellipsoidal, straight, bathds broadly rounded, aseptate, smaewdhied.
Sexual morphtndetermined.

Figure 18 i Nigrograna locutapollinis (HUEST 23.0238 a Specimen. b¢ Conidiamata on the

host surface. d, e Vertical sections of conidiomata. f Conidioma gvalGonidiogenous cells with
conidia.j, k Conidia.l Germinating conidiumm, n Culture characteristics. Scale bagss 2 0 & m,
fii,l= 10jk=m5 ¢€&m.

Known distribdion i China (this study)South Korea, Thailand

Culture characteristics Colonies on PDA reaching 44 mm diam after 10 days at 25 °C,
colonies from above: white, circular, dense, fluffy appearance, slightly raised at the centre; colonies
from the reverseblack at the centre, becoming darlkvaceous browngream at the margin.
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Material examined China, Sichuan Province, Cheng@ity, Xiyuan Avenue, N 30°52'51
E 103°43'51, elevation 595 m, 8 December 2022, dead stems dfycas revolutaW.H. Tian
XY24 2 (HUEST 23.0244), living culture UESTCC 23.024iid., University of Electronic
Science and Technology of China, N 30245 E 103°5%4", elevation 480 m, 12 June 202
dead stems ofCycas revoluta W.H. Tian U08_3 (HUEST 23.0239), living cultre UESTCC
23.0239.

GenBank numbers UESTCC 23.0244= ITS: OR887388, LSU: OR88709%pb2:
PP076813tefl-U PPO76825UESTCC 23.023% ITS: OR887386, LSU: OR887097

Notesi Based on the muHbcus phylogeny de Silva et al. (2022) introduced an asexual
morph of X. triseptata(MFLUCC 21-0197) from dead twigs oAnomianthus dulciend Desmos
chinensisin Thailand. Multtlocus phylogeny indicates that our collections nest Witlriseptata
group with 100% ML, 1.00 PP statistical support (F@. The BLASTn searches of the ITESU,
rpb2 and tefl-U sequence of our strailJESTCC 23.024pand the type strai of X. triseptata
(MFLUCC 17-1438) showed99.21% sequence identity (503/507 bp, no gaps) in,IT80%
sequence identity in LSW9.83%sequence identity (578/579 bp, no gapsyph2, and 99.2%
sequence identity (873/880 bp, 3 bp gaps)téfl-U (Mapook ¢ al. 2020) In addition, as
morphological characteristics examined largely overlapped Xvitiiseptata(MFLUCC 21-0197)
(de Silva et al. 2022)we report our collections as a new host recor.afriseptatafrom Cycas
revoluta This is the first timeX. triseptatahas been reported from China.

98/1_OO_I:Roussoellop.sis tosaensis MAFF 239638
Roussoellopsis macrospora MFLUCC 12-0005
1001.0a)'—Roussoel/lopsis sp. NBRC 106246
100/1.00 Roussoellascabrispora MFLUCC 14-0582
Roussoella scabrispora strain RSC
Roussoellascabrispora MFLUCC 11-0624
Roussoellajapanensis MAFF 239636
1/20;1500\ Roussoella hysterioides CBS 546.94
~{ RoussoellaverrucisporaCBS 125434
L— Roussoellaguttulata MFLUCC 20-0102
Roussoellapustulans MAFF 239637
{Roussoella intermedia NBRC 106245
95/0.95} 00/1.0 Roussoellanitidula MFLUCC 11-0182

100/1.00]]

100A1.00

fggfgﬂ:s Roussoella nitidula MFLUCC 11-0634
.6 _: Roussoellapseudohysterioides MFLUCC 13-0852
1825182\\ Roussoella pseudohysterioides KUMCC 18-0111
' \\ Roussoellatuberculata MFLUCC 13-0854
Roussoellathailandica MFLUCC 11-0621
Roussoellamargidorensis MUT 5329
100/1.0& 1.oofRoussoella padin.ae MUT 5503
58100 | Roussoellamediterranea MUT 5369
96/0.98 1 Roussoella kunmingensis KUMCC 18-0128
96/1.00\: Roussoellaneopustulans MFLUCC 11-0609

98/0.99 y— Roussoellaangusta MFLUCC 15-0186
Roussoellamagnata MFLUCC 15-0185

Roussoellachiangraina MFLUCC 10-0556
-10.99)

095 ™ Roussoellasiamensis MFLUCC 11-0149
[~ | ERoussoeHa yunnanensis KUMCC 18-0115

Roussoelladoimaesalongensis MFLUCC 14-0584

Setoarthopyreniachromolaenae MFLUCC 17-1444
Figure 191 Phylogram of the best ML tree based on a combined dataset (ITSyh# andtefl-
U of RoussoellaceaeThe scale bar indicates 0.01 changes. The tree is rootedTaitha
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hollandica(CBS 220.69)Torulaceae, Pleosporales). The best ML tree with a final likelihood value
of -22830.517 is presented. The alignment dataset comprsésxd with 3302 sites, including
1331 distinct patterns, 286 singleton sites and 2164 constant sites. Ultrafast bootstrap values for the
maximum likelihood analysis equal to or greater than 95% and posterior probability for Bayesian
analysis equal to orrgater than 0.95 are indicated at the nodes. Novel isolateh@nain red.
Isolates from type materials are in bold.

M

Neoroussoellaleucaenae MFLUCC 18-1544
g7/1.00FNeoroussoella entadae MFLUCC 15-0098
NeoroussoellasolaniCPC 26331
Neoroussoellalenispora GZCC 16-0020
Neoroussoella heveae MFLUCC 17-0338
NeoroussoellaalishanenseFU 31016
Neoroussoellabambusae MFLUCC 11-0124
>EPararoussoeHa rosarum MFLUCC 17-0796
Pararoussoella mukdahanensis KUMCC 18-0121

100/1.00.\

bews 9Pseudoneoconior.‘hyrium elaeicola MFLUCC 15-0276a
1porr.oo|lPseudoneaconiothyrium elaeicola MFLUCC 17-1483
Pseudoneoconiothyrium chromolaehae MFLUCC 17-1492

95/-4
| PseudoneoconiothyriumeuonymiCBS 143426

Pseudoneoconiothyrium rosae MFLUCC 15-0052

Xenoroussoellatriseptata MFLUCC 21-0216

Xenoroussoellatriseptata MFLUCC 21-0197

Xenoroussoellatriseptata MFLUCC 17-1438

[JXenoroussoella triseptata UESTCC 23.0244

Xenoroussoella triseptata UESTCC 23.0239

100/1lool—EIongatopedicellata aquatica FMR 17834
Elongatopedicellatalignicola MFLUCC 15-0642
JELEE |—lmmotthia atrograna ZT-Myc-64283
L —/mmotthia bambusae KUN- HKAS 112012D

100/0.98.

Torulahoilandica CBS 220.69
0.06

Figure 197 Continued.

Thyridariaceae Q. Tian & K.D. Hyde, in Hyde et al., Fungal Diversity 63: 254 (2013)
MycoBanknumber: MBB05172; Facesoffungi number: FOB374
Notesi Thyridariaceae was proposed by Hyde et al. (20133cmommodate the genus
Thyridaria. There are eight genera accommodated in Thyridariac€eomolaenomyces
Cycasicola Liua, Parathyridaria Parathyridariella Pseudothyridariella Thyridaria and
Thyridariella (Wijayawardene et al. 2022a)

Thyridaria Sacc., Grevillea 4(no. 29): 21 (1875)

MycoBanknumber: MBB05172;Facesoffungi number: FOB375

Notesi Thyridaria was introduced by Saccardo (1875) &rpified by T. broussonetiae
Thyridaria was characterized by aggregated perithecia and orvalsoid strddeditsch &
Voglmayr 2016) The members of this genus are mostly saprobes on a diverse range of plant
substrategHongsanan et al. 2020, Hyde et al. 2013, Jakli& Voglmayr 2016) Only five species
have sequence data@enBank.
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Figure 20 7 Xenoroussoella triseptattHUEST 23.024% a Specimen. b, ¢ Conidiomata on the
host surface. d, e Sections of conidiomata. f Conidioma gialConidiogenous cells withanidia.

J, k Conidia.l Germinating conidium. rmn Culture characteristics. Scale barsed 2 0 file=m,
10 & m.

Thyridaria pini W.H. Tian, K.D. Hyde & Maharachchsp. nov. Fig. 22

MycoBanknumber: MB854681Facesoffungi number: FAb274

Etymolagy 1 The epithet refers tBinussp, the host plant of the fungi.

Holotypel HKAS 134911

Saprobicon dead branch gbinussp. Asexual morphConidiomatal28 285¢ ndiam x 85i
275 em high (x.= 200 x 185em, n =15), black, scattered to aggregateldpresseé globose to
sulylobose variable in size and appearance depending on the specimerersed in bark and
wood Ostiole 671 86 em diam x 28i 97 em high (x= 78 x 67 em, n =15) central papillateblack,
short. Conidiomatalwall 71 54 € mwide, composed of twdayers, with outer stratum comprising
pale brown to brown, compressed, thigklled cells oftextura angularis fused with the host
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