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Abstract

Lignicolous freshwater fungirean important ecological group thae involvedn the material
cycle and energy flown freshwater ecosystem3hey break down lignocellulose and soften
submerged decaying woodhile their mycelium provides food for aquatic animals. This study
explores the diversity of lignicolous freshwater fungi in the karst landscapes of Yunnan Province,
focusing on Bamei Town, Wehan Zhuang and Miao Autonomous Prefectlwsing both
morphological examination and mugiene analys, this research identifieB} new speciesviz,,
Ascolacicola  minispora Dictyocheirospora  appendiculata Faiciphoriella  hyaling
Kirschsteiniothelia distoseptata K. longiconidiophora Occultibambusa clavataOphioceras
aseptatum O. cylindrosporum Pseudorobillarda multiguttulata Sporidesmium filiforme
S. guttulatumTetraploa longiappendiculatarhysanorea fusiformjsand Wongia flavaalongside
introducingfour new combinationsviz.,, Ascolacicolacoffeae(* Ascotaiwania coffege Ascol
mitriformis (* Ascot mitriformis), Ascol sawada (* Ascot sawad&), and Ascol uniseptata(*
Triadelphia uniseptata The sexual morph characteristic# Faiciphoriella are also provided
Furthermore, the study reporté eight new geographical records for China and identif@s
species encountered in freshwater habitats for the first ties study hrough detailed
morphological and DNA analysesitovestigae the speciesliversityof lignicolous freshwater fungi
in karst regionswhich will help usunderstandhe microfungal diversitgandcarry outconservation
efforts in these unique ecosystems
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INTRODUCTION

Lignicolous freshwater fungi grang on submerged woody substrata freshwater ponds,
lakes, rivers, andtreams (Shearer 1993a, 202@09 Thomas 1996Ho0 etal. 2001, 2002Grossart
et al. 2019). Presently, freshwater fungre distributed in 13 phyla viz, Ascomycota
Aphelidiomycota Basidiomycota Blastocladiomycota Chytridiomycota Entomophthoromycota
Monoblepharomycota Mortierellomycota Mucoromycota Olpidiomycota Rozellomycota
Sanchytriomycotaand Zoopagomycota with most taxa belongg to Dothideomycetesand
Sordariomycetes AscomycotgdCalabon et al. 2022, 2023&)gnicolousfreshwater fungi play an
important role in freshwater ecosystems as they participate in nutrient and carbon cycling by
decomposition of wood, facilitating the release of organic matter and supporting diverseldguatic
forms (Wong et al. 1998Bucheret al. 2004 Wurzbacher et al. 2012014 Hyde et al. 2016a
Moreover several studies showed that the natural antibacterial substances isolatéigriromous
freshwater fungi may be more effective than the syntlagtibiotics (Wright et al. 2014However,
research on the secondary metabolites with biological activities produced by freshwater fungi
requires taxonomistudy (Calabon et al. 2023&)espite theiecological importance, the biodiversity
of lignicolous freshwater fungi in karst landscapes, especially in regions such as Yunnan Province,
China, remains underexplored. These areas are hotspots for biodiversity, yet the specific fungal
comnunities within them have not been extensively documented.

Karst landforms are formed by the effects of groundwater and surface water on the dissolution
and precipitation of soluble rocks (such as limestone, dolomite, and gypsum) erosion and
sedimentationde Waele et al. 2009The rich natural underground drainage systems, cave with
stalactites and stalagmites, enclosed depressions, fluted rocks, and sinkholes are typical features of
karstlandforms (Ford& Williams 2007). Due téhe special geological and climatic conditions, karst
areas form a special ecosystem that differ from-kerst areas in terms of terrain and landforms
(Zhou et al. 2010Zheng et al. 2016). In China, karst landforms are mainly distributed in the
southweg especially Guang@huang Autonomous Region, Guizhou and YunResvinces (Huang
& Cai 2009).Yunnan Province, a region with extensive karst formations, has becoatspatfor
lignicolous freshwater fungi research in China, but most research hasdamughe rivers and lakes
outside of the karsegions(Yang& Ding 1986 Cai et al. 2002Luo et al. 2004Shen et al. 2022a).
Hence this gap in knowledge highlights the need for comprehensive studies to document the
diversity of lignicolous freshwatdungi from karst landscapes, understand their ecological roles and
assess their contribution to freshwater ecosystems health and sustainability

The present study aims to explore the diversity of lignicolous freshwater fungi within karst
landscapes of Yuram Province, specifically focusing on the ecologically rich area of Bamei Town
in the Wenshan Zhuang and Miao Autonomous Prefecture. Through the identification of both new
and existing fungal species and the documentation of their distribution and eabloigs, our
research endeavors to contribute significantly to the enrichment of global fungal diversity records.
This investigation employing@pproach that encompasses morphological and molecular data to
uncover the diversity dreshwaterfungi (Chethana et al. 20219uch a research method can help us
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to better understand these organismd underlinesheir important value in biodiversity research

Our findings, documenting44species across 25 genera, 21 families, 11 orders and three classes
within the Ascomycotamark the first comprehensive study of lignicolous freshwiategi in the

karst formations of Yunnan Province. This research also enhances our understandifgioditime

karst landscapes, emphasizing the importance of these fiungghwater ecosystems and advocating

for their conservation. Bgrawingattention to the fungal diversity within the karst regions of Yunnan
Province this study seeks to inspire further research and conservation initiatives in these ecologically
significant, yet frequently underestimated, ecosystems.

MATERIALS AND METHODS

Sample collecting

Specimens of submerged decaying wood were collected from freshwaterssinekanst
landscapes in Bamdiown (Fig. 1), Wenshan Zhuang and Miao Autonomous Prefecture, Yunnan
Province, China, during the dry season (FebruaBemei Town (240928 24°2224"N;
104°5518" 105°1428'E) is located in Wenshan Zhuang and Miao Autonomous Prefecture, Yunnan
Province, diredy connected to Guangxi Zhuang Autonomous Region, and there a large area of karst
landforms in this townKig. 1). To preserve their integrity, the specimens were transported to the
laboratory in plastic bags. The specimens were incubated in plasticlinexksith moistened tissue
at room temperature for ten days.

L

Figure 17 A, B Karst landforms of Bamei Town. C, D Some of the sample collection locations.
Isolation and morphological examination

The morphology of external and internal macro/mistrictures were observed as described
in Luo et al. (2018a). Imagegere photographed by a Nikon ECLIPSEWIcompound microscope
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fitted with a Nikon DSR2 digital camera as per the guidelines proviteS8enanayake et al. (2020).
Measurements were made with the Tarosoft (R) Image Frame Work program, and photo plates
representing fungal structures were processed in Adobe Photoshop CS5 software (Adobe Systems
Inc., San Jose, CA, USA). Herbarium specimens (dry woody branches widl fuaterial) were
deposited in the herbarium of Cryptogams, Kunming Institute of Botany Academia Sinica (HKAS),
Kunming, China. The isolates obtained in this study were deposited in China General
Microbiological Culture Collection Center (CGMCC), Beijifghina and the Kunming Institute of
Botany Culture Collection Center (KUNCC), Kunming, China. Facesoffungi and Index Fungorum
numbers were registered@stlined in Jayasiri et al. (2015) and Index Fungorum (2@24tg of the

fungi discovered are lodged the Greater Mekong Subregion fundatabase (Chaiwan et al. 2021).

DNA extraction, PCR amplification and sequencing

A Trelief™ Hi-Pure Plant Genomic DNA Kit (Beijing TsingKe Biotech Co., Ltd., Beijing,
China) was used to extract total genomic DNA from fungal mycelia. DNA amplification was
performed by a polymerase chain reaction (PCR). Five partial gene regions, the large dubunit
nuclear ribosomal RNA gene (LSU), the nuclear ribosomal internal transcribed spacer (ITS: ITS1
5.8SITS2), the small subunit of nuclear ribosomal RNA gene (SSU), the translation elongation factor
l-alphatefl-U) , an d -lardest subuaitobRINMolymerase IlIpb2) were used in this study.
Sequences of LSU, ITS, SStgfl-U, rah2 dere amplified using primer paioé is LROR/LR5,
ITS5/ITS4, NS1/NS4, EF983F/EF12218R, and fRPBBF/fRPB27cR (Vilgalys & Hester 1990
White et al. 1990Liu et d. 1999 Rehner 2001). The amplification was performed i pl2reaction
volume containing 9.HL deionized water, 12 AL 2 x Taq PCR Master Mix with blue dye (Sangon
Biotech, China), JuL of DNA template and L of each primer (10 um). Adjusted therhtgcles
for the amplification of each locus are given in Table 1. PCR products were checked on 1% agarose
electrophoresis gels stained with Gel RBdijing TsingKe Biotech Co., Ltd., Beijing, ChindJhe
sequencing reactions were carried out with prinr@entioned above by Tsingke Biological
Engineering Technology and Services Company, Kunming, China.

Table 1 Adjusted thermal cycler conditions used in PCR amplification (all denaturation, annealing
and elongation procedures were carried out witltygdes)(Vilgalys & Hester 1990, White et al.
1990, Liu et al. 1999, Rehner 2001)

Locus PCR thermal <cycle proto

I niti alDenatutAnneal iEl ongatFi nal

denat ui extensi
| TS/ SSI94AC f(94AC f(56AC f(72AC f(72AC f «

3 min 30 s 50 s Imi n 10 min
LSwaet 94AC f(94AC f(55AC f(72AC f(72AC f

3 min 30 s 50 s 1 min 10 min
r @b 95AC f(95AC f(52AC f(72AC f(72AC f«

5 min 1 min 2 min 90 s 10 min
Note:6s®6 represents secmmegs, and omind represent

Phylogenetic analyses

The BLAST searchesn National Center of Biotechnology Information (NCBWere
performed for finding similar sequences thatch our data. The sequences were aligned by using
the online multiple alignment program MAFKErsion 7 Katohet al.2019), and the alignment was
manually optimized in BioEdit v.7.0.5.3 (Hall 1999). The single gene dataset was concatenated by
SquenceMatrix v.1.7.8 for mulgene phylogenetic analyses (Vaidya et al. 2011). The alignment
formats wee changed to PHYLIP and NEXUS formats by AliViékharsson 2014and ALigment
Transformation EnviRonment (ALTER) website (httging.ei.uvigo.es/ALTERY/).
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Maximum likelihood (ML) analysis was conducted using the RAXNRC2 on XSEDE
(8.2.19 (Stamatakis 208) Stamatakis et al. 2008) GIPRES Science Gatewaebsite (Miller et al.
2010: http://www.phylo.org/portal2) and the estimated proportion of iantrisites are
(GTRGAMMA+I) model. Bayesian analyses were performed in MrBaye6 8Ranquist et al. 2012)
and the besfit model of sequences evolution was estimated via MrModelt@st{Quindon&
Gascuel2003 Nylander 2004 Darriba et al. 2012).The Markov Chain Monte Carlo (MCMC)
sampling approach was used to calculate posterior probabifigs(Rannal& Yang 1996)We
have obtained similar results using different analymecathodgZeng et al. 2023)

Phylogenetic trees were visualized using FigTree V. 1.4.0
(http://tree.bio.ed.ac.uk/software/figtree/), edited in Microsoft Office PowerPoint. Sequences
generated in this study were deposited in GenBank and listed in Table 2.

Table 21In the sequences generated in this study, tHgmxstrains are indicated in bold.

Taxon Sourc GenBank accession nu
LSU I TS SSU t - r @b

Acrocal ynKUNCC OR600 OR589 OR743 i T

medi cagi r2B137]1

Ascol aci cKUNCC OR600 OR589 OR743 OR739 OR820

mini spor eé2Bl145¢

Canal i spcKUNCC OR600 OR589 OR743 OR739 OR820

jinghonge2Bl457

Dendryphi HKAS OR600 OR589 OR743 OR739 1
13044

DictyocheKUNCC OR600 OR589 i OR739 i

appendicL2B137]1

DictyocheKUNCC OR600 OR589 i | i

rotunda 2B137¢C

DictyocheKUNCC OR600 OR589 i i T

rotunda 2B1371

DictyocheKUNCC OR600 OR589 i | i

rotunda 2B137:

DictyocheKUNCC OR600 OR589 i | i

rotunda 2B137:

DictyocheKUNCC OR600 OR589 i | i

rotunda 2B137:

DictyocheKUNCC OR600 OR589 i | i

rotunda 2B137¢

DictyocheKUNCC OR600 OR589 i | i

rotunda 2B145¢€

DictyocheKUNCC OR600 OR589 i OR739 i

tai wanens2Bl37c:

Di stoseptKUNCC OR600 OR589 OR743 OR739 1

rostrata 2B1L37:

Di stoseptKUNCC OR600 OR589 OR743 OR739 1

tectonae 2B145¢

Di stoseptKUNCC OR600 OR589 OR743 OR739 1

tectonae 2B1457

Faici phorKUNCC OR600 OR589 i | OR820

hyalina 2B137¢

Hel mi nt hcKUNCC OR600 OR589 i | T

velutinur2B137CcC

Hel mi nt hcKUNCC OR600 OR589 i | i

vel utinur2Bl37E¢

6531



Table 2 Continued.

Taxon Sourc GenBank accession nu
LSU | TS SSU t é-f r @b

Kirschste KUNCCOR600 OR714 OR743 i i

di st osept 2B146

Kirschste KUNCCORG600 OR589 i | T

|l ongi coni 2B145

Kirschste KUNCCOR600'OR589 OR743 i T

|l ongiconi 2B137

Kirschste KUNCCOR600'OR589 OR743 i i

pi ni 2B137

Myr mecrid KUNCCORG600'OR589 i T i
thail andi 2B137

Neoheli caKUNCCORG600'OR589 OR743 OR739 1

el aterasc 2B145

NeohelicaHKAS OR600'OR589 OR743 OR739 1

el aterasc 13138

Neoheli caKUNCCOR600'OR589 OR743 OR739 1
gallicus 2B137

Neoheli caKUNCCORG600'OR589 OR743 OR739 1
submersus 2B137

Neoheli caKUNCCOR600'OR589 OR743 OR739 1

uni septat 2B137

Neoheli caKUNCCORG600'OR589 OR743 OR739 1

uni septat 28B137

Occulti ba KUNCCORG6O0O'T OR743 OR739 OR820
cl avat a 2B145

Ophi ocera KUNCCOR600'OR589 OR743 OR739 OR820
aseptatum2Bl145

Ophi ocera KUNCCORG600'OR589 i OR739 1
cylindros 2B137

Pararamic HKAS OR600'OR589 i T T
caricicol 13043

Parasympo HKAS OR600'OR589 1 T T

l auri 13043

Periconi a KUNCCOR600'OR589 OR743 OR739 1
thysanol a2B137

Phaeoi sar KUNCCOR600'OR589 OR743 i OR820
filiformi 2BL37

Phaeoi sar KUNCCORG600 ' OR589 i T i
pseudocl e 2B137

Pl eurot he KUNCCORG600'OR589 OR743 i T

uni septat 28B145

Pseudorob HKAS OR600'OR589 OR743 i OR820
mul tigutt 13043

Spori desmKUNCCOR600'OR589 OR743 OR739 OR820
aquaticiv2Bl133

Spori desmHKAS OR600'OR589 OR743 OR739 OR820
filiformel13043

Spori desmKUNCCPP994:/0OR589 OR743 PQO0O7 OR820
guttul atu2Bl133

Tetrapl oa KUNCCORG600'OR589 OR743 OR739 1

| ongi appe 2B133
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Table 2 Continued.

Taxon Sourc GenBank accession nu
LSU | TS SSU t é-t r @b

Thysanore KUNCCORG600'OR589 OR743 i T

aquatica 2B137

Thysanore KUNCCOR600'OR589 OR743 i I

fusiformi 2BL37

Thysanore KUNCCOR600 OR589 OR743 i I
2B137

Thysanore KUNCCORG600 PQ559 OR743 i T

nonramosa2BlL37

Torula ch HKAS OR600 OR589 PP657 OR739 i
13043

Torula fi KUNCCOR600 OR589 i T T
2B137

Torula fi KUNCCORG600 OR589 OR743 i I
2B137

Torul a KUNCCOR600 OR589 OR743 OR739 OR820

gaodangen 2B137

Torul a KUNCCOR600 OR589 OR743 OR739 OR820

gaodangen 2B137

Torula ma KUNCCORG600 OR589 i OR739 1
2B137

Torula suKUNCCOR600 OR589 OR743 OR739 i
2B137

Vi kal pa KUNCCOR600 OR589 OR743 OR739 1

dujuanhue 2B137

Vi kal pa KUNCCOR600 OR589 OR743 OR739 1

dujuanhue 28B133

Wongia fl KUNCCOR769 OR589 OR743 OR739 OR820
2B137

Wongia fuKUNCCOR600 OR589 i | i
2B137

Wongia fuKUNCCOR600 OR589 i | i
2B137

RESULTS

Dothideomycete®.E. Erikss & Winka
KirschsteiniothelialeHern-Restr., R.F. Castafieda, Gené & Crous
Kirschsteiniotheliaceadoonmee & K.D. Hyde

The monotypic familyKirschsteiniotheliacegewas introducedy Boonmee et al. (2012) to
accommodate taxa that group wiirschsteiniothelia aethiopsased on the phylogenetic analysis.
The sexual morph dfirschsteiniotheliaceaés characterized by subglobose to globose ascomata,
cylindricalclavate, bitunicatasci, and brown to dark brown, ellipsoidal, septate ascospores with or
without a mucilaginous sheatiAnd erect, branched or unbranched conidiophores, terminal
conidiogenous cells, and obclavate or cylindrical, septate canidisexual morphCurrently,only
the type genuKirschsteiniotheliais accepted in this family (Boonmee et al. 2042 Farias et al.
2024).

KirschsteiniotheliaD. Hawksw.
Kirschsteiniotheliavas establishedy Hawksworth (1985) antypified by K. atra. Based on
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morphologicalcharacteristics and phylogenetinalysis, Boonmee et al. (2012) establishatew
family Kirschsteiniotheliacea¢o accommodat&irschsteiniotheliain the classDothideomycetes

The sexual morph of this genus is characterized by superficial, erumpeitigt@ascomata, -8
spored or rarely 4pored, pedicellate asci with an ocular chamber, and ellipsoidal, verrucose or
smoothwalled, septate ascospores with or without a mucilaginous sheath. The asexual morph of this
genus is characterized by erect, septaygbndrical, apically branched or unbranched conidiophores
and integrated, terminal conidiogenous cells, with broadly obovoid or fusiform to obclavate,
euseptate or distoseptate conidia with or without a gelatinous sheath at the-rastwvater
Kirschsteiniothelisspeciesll reported as asexual mosplwvhich are similar tdSporidesmiunSu et
al.2016 Bao et al. 2018Sun et al. 2021Jayawardena et al. 2022yde et al. 2023vang et al. 2023
Zhanget al. 2023ade Farias et al. 2024¢urrently, fortyeightspecies have been accepted in this
genus, and are frequently saprobic on dead wood and mostly found in terrestrialtiexiceight
species are known from freshwater habi(8is et al. 20188ao et al. 2018Yang et al. 2023Zhang

et al. 2023aJdin etal. 2024. In this study, four sporidesmiutike taxa were collected and identified
astwo novel speciesnamelyKirschsteiniotheliadistoseptataandK. longiconidiophoraand a new
habitat record oK. pini based on morphologicaharacterand phylogenetic analiys

Kirschsteiniothelia distoseptataV.P. Wang, H.W. Shen, K.D. Hyde & Z.L. Luo, sp. nov.
Fig.3

Index Fungorum number: 992421 Facesoffungi numbeFoF1L6094

Etymologyi Referring to the distoseptate conidia of the species.

Holotypei HKAS 131382

Saprobicon submerged decaying wood. Asexual moipbtonieseffuse, hairy, scattered or
gathered, dark browrMyceliummostly immersed, composed of pale brown, septate, unbranched
hyphae.Conidiophores60i 140 ({250) x 2.93.9 uym @= 119 x 3.5 ym, n = 20), macronematous,
mononematous, erect, smooth, pale brown to brown, septate, unbranched, subcylindrical, straight or
flexuous at the base, truncate at the apex, darker ap#xeconnect to conidi€onidiogenous cells
11723 (30) x (1.9) 3.34.5 pm @= 18 x 3.8 um, n = 20), monoblastic, terminal, integrated,
subcylindrical, pale brown to brown, with a black thickeneat st the connection with the conidia,
percurrent proliferatingConidia 24135 x 4.96.7 um @= 28.7 x 5.9 um, n = 10), acrogenous,
solitary or occasionally catenate, dry, obclavate, tapering to the agedisBoseptate when mature,
smooth, straight oslightly curved, pale brown to brown or olive greemjndedapicalsometimes
with a rounded, gelatinous sheath, thickened scar and truncate at theCbwaiskal secession
schizolytic. Sexual morph: Undetermined.

Culture characteristics Conidia germinahg on the potato dextrose agar (PDwijthin 12 h,
and germ tubeproduced fronthe apexColonies on PDA reaching 25 mm diameter after 3 weeks
at room temperaturdycelium dry, dense, colonies on the surface of PDA, with regular edges, flat
surfaceyelvety, brown to dark green, the lower layer is dark green. Reverse dark green, smooth.

Material examined China Yunnan Province, Wenshan Zhuang and Miao Autonomous
Prefecture, Bamei Town, on submerged decaying wood, 28 February 2023, W.P. Wd3§, S
(HKAS 131382, holotype), etypeliving cultures CGMCC 3.25402 = KUNCC 234619.

Notes i Kirschsteiniothelia distoseptataesemblesK. submersain having solitary or
occasionally catenate, obclavate, apically rounded, distoseptate conidia with thickersednst
truncate base (Su et al. 2016). However, the phylogenetic analysis showkd disibseptatas
closely related toK. sichuanensis(Fig. 2). Kirschsteiniotheliadistoseptatais different from
K. sichuanensisn havingdistoseptateonidia with a rounded, gelatinous sheath at the apex, and
sometimes occasionally catenate. Furthermore, conidadittoseptatare comparatively smaller
thanK. sichuanensi$24i 35 x 4.96.7 vs.34i 54 x 8i 14 um) (Jn et al. 202). The LSU and ITS
seqences data df. distoseptatd CGMCC 3.25402) differ fronk. sichuanensigMFLU 21i 0130)
by 054% (@4/738bp) andl14.2%%6 (85597 bp, 13 gaps), respectively.
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Kirschsteiniothelia longiconidiophoraW.P. Wang, H.W. Shen, K.D. Hyde & Z.L. Luo, sp. nov.
Fig.4

Index Fungorum number: 992422 Facesoffungi numbeFoFL6095

Etymologyi Referring to the longer conidiophores of the speciédnschsteiniothelia

Holotypei HKAS 131379

Saprobicon submerged decaying wood. Asexual mor@hlonieseffuse, hairy, scattered,
brown to dark brownMyceliumimmersed, composed of pale brown, septate, unbranched hyphae.
Conidiophored 50/ 560 x 2.24.3 um @@= 288.4 x 3.3 um, n = 20), macronematous, mononematous,
erect, smooth, pale brown to brown, septatébranched, cylindrical, straight or slightly flexuous,
slightly inflated at the apexXConidiogenous cellgl5i) 23136 x (2.1) 2.94.9 (5.5) um @= 26.1
x 3.9 um, n = 20), monoblastic, terminal, integrated, determisatecylindrical, brownConidia
19132 (144) x 4.27.2 um @= 27.6 x 5.9 um, n = 15), acrogenous, solitary, dry, obclavate, 3
distoseptate when mature, smooth, straight or slightly curved, pale brown to brown or olive green,
roundedapicalsometimes with a rounded, gelatinous sheatincate and with thickened scar at the
base. Sexual morph: Undetermined.

Culture characteristics Conidia germinang on PDA within 12 h, and germ tubproduced
from both ends. Colonies on PDA reachib@gymm diameter after 3 weeks at room temperature.
Mycelium dry, dense, colonies on the surface of PDA, protrusion, with regular edges, pale brown to
dark brown, the lower layer is dark green, velvety. Reverse dark green, smooth.

Material examined China Yunnan Province, Wenshan Zhuang and Miao Autonomous
Prefecture, Bamei Town, on submerged decaying wood, 7 February 2022, W.P. \Aaatg, S
(HKAS 131379, holotype), etypeliving cultures CGMCC 3.25432 = KUNCC 234559;ibid., S
3508 (HKAS 131378, paratypex-paratypdiving culture KUNCC 2813756.

Notesi Phylogenetic analysis showddiat Kirschsteiniothelia longiconidiophoréCGMCC
3.25432 and KUNCC 233756) clustereavith K. cangshanensiwith 96% ML/1.00 PP support
(Fig. 2).Kirschsteiniothelia longicoidiophoraresembles. cangshanensis having unbranched,
cylindrical conidiophores, solitary, obclavate conidia with a gelatinous sheath at the apex. However,
K. longiconidiophoracan easily be distinguished frokh cangshanensis1 having much longer
conidiophores which are slightly inflated at the apex (B80 x 2.24.3 vs. 105.6135.5x 68 um)

(Bao et al. 2018). A comparison of ITS and LSU sequence data indicated that the type strain of
K. longiconidiophora(CGMCC 3.25432) differ fronK. cangshanensim 4.24% (20/472 bp) and
0.13% (1/767 bp), respectively

Kirschsteiniothelia pini Y. Jin, W.H. Tian & Maharachch.Phytotaxa 664(2), 1032024)
Fig.5

Index Fungorum number: 84777 Facesoffungi numbeFoFL6758

Saprobicon submerged decaying wood. Asexual mo@bionieseffuse, hairy, scattered, dark
brown, shiningMyceliummostly immersed, composed of pale brown, septate, unbranched hyphae.
Conidiophores0i 230 ({330) x 3.55.5 ((7.6) um @= 135.3 x 4.7 um, n = 20jnacronematous,
mononematous, erect, smooth, brown to dark brown, paler towards the apex, septate, unbranched,
subcylindricalto cylindrical sometimes swollen at the base, slightly flexu@midiogenous cells
12/ 25 (60) x 3.6 5.9 uym @=27.1 x 4.8 pmn = 20), monoblastic, terminal, cylindrical, pale brown
to brown, percurrent proliferatingConidia 13/ 60 x 3.6 10.9 uym @= 29.2 x 7.2 um, n = 25),
acrogenous, solitary, dry, obclavaté 43listoseptate when mature, smooth, straight or slightly
curved, p&e brown to brown, roundeapicalwith a rounded, gelatinous sheath, trundatsalwith
a thickened scar. Sexual morph: Undetermined.

Culture characteristics Conidia germinang on PDA within 12 h, and germ tubproduced
from the apex. Colonies on PDeeaching 15 mm diameter after 3 weeks at room temperature.
Mycelium dry, dense, colonies on the surface of PDA, protrusion, with regular edges, grey to brown,
the lower layer is dark green, velvety. Reverse dark green, smooth.
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Material examined China Yunnan Province, Wenshan Zhuang and Miao Autonomous
Prefecture, Bamei Town, on submerged decaying wood, 7 February 2022, W.P. AB&Y@® S
(HKAS 131373)Jiving cultures CGMCC 3.25426 = KUNCC 233755.

Kirschsteiniothelia guangdongensis ZHKUCC 22-0233 T
100/1.00 [ kjrschsteiniothelia tectonae MFLUCC 12-0050 T
7510.95| ' Kirschsteiniothelia spatiosa MFLU 21-0128 T
-/0.99| Kirschsteiniothelia rostrata MFLUCC 15-0619 T
1.00 Kirschsteiniothelia rostrata MFLUCC 16-1124
—— Kirschsteiniothelia crustacea MFLU 21-0129 T
L = Kirschsteiniothelia laojunensis KUN-L 88727 T
100/1.00— Kirschsteiniothelia thujina JF13210
— Kirschsteiniothelia sp. S3588
100/1.00 r Kirschsteiniothelia xishuangbannaensis ZHKUCC 22-0221
Kirschsteiniothelia xishuangbannaensis ZHKUCC 22-0220 T
Kirschsteiniothelia thailandica MFLUCC 20-0116 T

100/1.00, Kirschsteiniothelia puerensis ZHKUCC 22-0271 T
o og i Kirschsteiniothelia puerensis ZHKUCC 22-0272
: -1.0 Kirschsteiniothelia chiangmaiensis MFLU 23-0358 T

Kirschsteiniothelia acutispora MFLU 21-0127 T
100/1.001 Kirschsteiniothelia nabanheensis HJAUP C2006
88/1.00 Kirschsteiniothelia nabanheensis HJAUP C2004 T
Kirschsteiniothelia septemseptata MFLU 21-0126 T
1001.00L irschsteiniothelia inthanonensis MFLUCC 23-0277 T
Kirschsteiniothelia sichuanensis UESTCC 24.0127 T
Kirschsteiniothelia distoseptata CGMCC 3.25402 T
Kirschsteiniothelia extensa MFLU 21-0130 T Kirschsteiniothelia

100/1.00| | Kirschsteiniothelia submersa S-601 . . g
Kirschsteiniothelia submersa MFLUCC 15-0427 T (Kirschsteiniotheliales)

97/0.98! Kijrschsteiniothelia submersa S-481
98/1.00 100/1.00, Kirschsteiniothelia saprophytica MFLUCC 23-0275 T
—i Kirschsteiniothelia saprophytica MFLUCC 23-0276
Kirschsteiniothelia zizyphifolii MFLUCC 23-0270 T
— Kirschsteiniothelia ramus GZCC 23-0596 T
Kirschsteiniothelia lignicola MFLUCC 10-0036 T
Kirschsteiniothelia aethiops S-783
Kirschsteiniothelia aethiops MFLUCC 16-1104
Kirschsteiniothelia aethiops MFLUCC 15-0424
Kirschsteiniothelia aethiops CBS 109.53
Kirschsteiniothelia ebriosa CBS H23379 T
Kirschsteiniothelia vinigena CBS H23378 T
——— Kirschsteiniothelia emarceis MFLUCC 10-0037 T
100/1.00 | Kirschsteiniothelia arasbaranica IRAN 2509C
100/1.00 Kirschsteiniothelia arasbaranica IRAN 2508C T
100/1.00 Kirschsteiniothelia longiconidiophora CGMCC 3.25432 T
86/0.98 | ' Kirschsteiniothelia longiconidiophora KUNCC 23-13756
100/1.00/| - Kirschsteiniothelia cangshanensis MFLUCC 16-1350 T
100/1.00; Kirschsteiniothelia pini CGMCC 3.25426
100/1.00 Kirschsteiniothelia pini UESTCC 24.0131 T
—{ 84/0.95_ Kirschsteiniothelia aquatica MFLUCC 17-1685 T
85/1.00 Kirschsteiniothelia fluminicola MFLUCC 16-1263 T
M@rschstemiothelia dushanensis GZCC 19-0415 T
Kirschsteiniothelia phoenicis MFLUCC 18-0216 T
Kirschsteiniothelia esperanzae T.Raymundo 6581 T

-/0.99 Strigula guangxiensis HMAS L0138040 T
76@‘;(7— Strigula nemathora MPN 72
_97/1.00 | Strigula univelbiserialis HMAS L0137657
100/1.00 [7 Strigula sinoaustralis HMAS L0137204
-/1.00 Strigula nitidula HMAS L0139358

100/1.00 Phyllobathelium firmum ERP 3175
100/- ﬂyllobathelium anomalum MPN 242
. 98/1.00 Flavobathelium epiphyllum MPN67
100/1.0% Tenuitholiascus porinoides HMAS L0139640

Tenuitholiascus porinoides HMAS L0139639
Tenuitholiascus porinoides HMAS L0139638 T

— [ Acrospermum gramineum M152
| 100/2.00 S| Acrospermum compressum M151 Acr osperma les

Acrospermum adeanum M133

% Megalotremis verrucosa MPN 104 Monoblastiales

Anisomeridium ubianum MPN 94
Mi Pseudorobillarda phragmitis CBS 398.61 T
Pseudorobillarda eucalypti MFLUCC 12-0422 T Outg r()up

0.05

9
96/1.00
-/0.97

100/1.00

97/1.00|

100/1.00

97/1.00

Strigulales

100/1.00

Figure 217 RAXML tree based on analysis Kirschsteiniotheliaceathat combined LSUITS, and
SSUdataset. The combined analyses inclu8etéains with 233 characters including gaps (LSU:

803 bp, ITS: 491 bp andSSU: 839 bp Bootstrap support values for maximum likelihood (ML)
greater than 75%nd Bayesian posterior probabilities greater than 0.95 are indicated above branches
as ML/PP. The tree is rooted witRseudorobillarda eucalyptiMFLUCC 1210417) and

P. phragmitis(CBS 398.61). The new collections are indicated in reetyp# strains a indicated
with ATo after the strain number
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Figure 31 Kirschsteiniothelia distoseptattiiKAS 131382, holotypep Colonies on the substratum.
br d Conidiophoreseii Conidiophores with conidia. | Germimag) conidium. k, | Colony on PDA
from surface and reverse. Scale barst, p= 15 um, €i = 30 um.

Notesi Phylogenetic analysis showed tloatr new collection clustered with the-gzpe strain
of Kirschsteiniothelia pin(UESTCC 24.0131) with 100% ML/1.0PP supportKig. 2). The LSU,
ITS, andSSU sequences of our new collection (CGMCC 3.25426) and the type dtHaRTCC
24.013) showed 99.746 (763765 bp), B.88% (440445 bp), and 100.006 (988988 bp)
similarities, respectivelyOur new collection is sirfar to K. pini in having cylindrical,unbranched
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conidiophores terminal, monoblastic conidiogenous cells witkercurrent proliferating and
obclavate conidia with truncate base. We therefore identify our new collectionpas, a species
introduced byJin et al. (2024) from terrestrial habitat in China, and it is the first time to report this

species from freshwater habitat.

Figure 4 1 Kirschsteiniothelia longiconidiophoréHKAS 131379, holotype)a Colonies on the
substratum. b Conidiophore$ f€€onidiophores with conidiayi i Conidiogenous cells with conidia.
J, k Conidia. | Germinahg conidium. m, n Colonies on PDA from surface and reverse. Scale bars:

bid=40 um, e =60 um, f = 100 pmiig= 15 pm, j1 =10 pm.
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Figure 5 i Kirschsteiniothelia pini (HKAS 131373) a, b Colonies on the substratum.
¢, d Conidiophores ig Conidiophores with conidia.ih Conidia. k Germinahg conidium.
[, m Colony on PDA from surface and reverse. Scale bags=@0 pm, lij = 15 pym, k = 10 pm.

Pleosporaled uttr. ex M.E. Barr
Acrocalymmacea€rous & Trakunyingcharoen

Trakunyingcharoen et al. (201d3tablished\crocalymmacea® accommodatécrocalymma
species, withAcrocalymmaas the type genugurrently,only the type genus is accepted in this
family. Both sexual and asexual morphs have been reported for this family, and the asexual morphs
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of this family are known as coelomycetes, which are characterized by globose to subglobose,
unilocular conidiomata,educed conidiophores, enteroblastic conidiogenous cells, with hyaline,
cylindrical or fusiform conidia. The sexual morphAafrocalymmaceais characterized by erumpent

to superficial, globose to subglobose ascomaiaperous hamathecium, cylindietavateasci, and
fusiform ascospores with narrowly rounded erg@jsecies of this familiiaveoftenbeenreported on

dead wood of vadusplants, and most from terrestrial habitats (Trakunyingcharoen et al.20d4

et al. 2020Boonmee et al. 202Mortimer etal. 2021 Shao et al. 2022le Silva et al. 202Zalabon

et al.2023h Li et al. 2023).

AcrocalymmaAlcorn & J.A.G.Irwin

Acrocalymmawas established by Alcor& Irwin (1987), with A. medicaginisas the type.
Eighteen species are listad Index Fungorum (2024), and mospecieswere collectedfrom
terrestrial habitats, with only four speciés,aquaticumA. bilobatum A. bipolare andA. fici were
collectedfrom freshwater habitats iBgypt and Thailand (Zhang et al. 201,2Dong et al. 2020
Boonmee et ak021, Mortimer et al. 2021de Silva et al. 2022Calabon et al. 2023Db).

Acrocalymma medicaginisAlcorn & J.A.G. Irwin, Trans. Br. mycol. Soc. 88(2)63 (1987)
Fig.7

Index Fungorum number: 180085 Facesoffungi numbeFoF07099

Saprobic on submerged decaying wood. Asexual morplmdetermined Sexual morph:
Ascomatal30' 170 pm diam, 90210 um high @= 146.7 x 126.8 um, n = 5), seiimmersed to
immersed, coriaceous, solitary or scattered, obpyriform or flat subglobose Médiole mostly with
neck, 100130 um long, 60100 um diam, black, flat cylindrical, standing upright in the substrate,
sometimes with white, halike appendages on the surfaPeridium7.3 33 pum thick,coriaceous,
comprising 57 layers of pale brown to bladells oftextura angularisHamatheciunctomprising
1.6/ 2.4 um wide, numerous, filamentous, branched, septate pseudoparaplsgs@@. 110 x 6.3
9.7 um @=92.2 x 8.4 um, n = 15)-8pored, bitunicate, cylindrclavate, straight or slightly curved,
short pedicellate, rounded at the apeith an ocular chambeAscospored6i 22 x 4.16.2 um @=
19.8 x 5.2 um, n = 30@verlapping1i 2-seriate, fusiform with obtuse to slightly obtuse estisjight
or slightly curvedsmooth, mostlg-septate, congtited at the second septum, hyaline, and becoming
pale brown, separation is darker at maturity, guttulate.

Culture characteristics Ascospores germinag on PDA within 12 h, and germ tube
produced from both end€olonies on PDA reaching 30 mm diametdter 3 weeks at room
temperatureMycelium dry, dense, colonies on the surface of PDA, with regular edges, flat surface,
has a subglobose protrusion in the center, white. Reverse brown, smooth.

Material examined China Yunnan Province, Wenshan Zhuaagd Miao Autonomous
Prefecture, Bamei Town, on submerged decaying wood, 7 February 2022, W.P. \AB489§ S
(HKAS 131366), living culture KUNCC 233717.

Notesi Multi-gene phylogenetic analysis showed that the new collection (KUNCT3237)
grouppedwith Acrocalymma medicaginigig. 6). Our new collection fits well with the description of
A. medicaginisn having obpyriform or flat subglobose ascomata, cylindidwate asci with ahort
pedicel, and fusiform ascospores with obtuse to slightly olends(Mapook et al2020,Zhang et
al. 2023h. We therefore identyf our new collection a#. medicaginis The asexual morph of this
fungus was introduced by Alco& Irwin (1987) on root and crown rotting dfledicago sativa
(Fabaceagin Australia. Mapook eal. (2020) and Zhang et al. (2023b) reported the sexual morph
of this speciesfrom terrestrial habitatsn Thailand and China, respectively. bhis study,

A. medicaginiswas collected on submerged decaying wood in China, and the new collection is
introduced here as a new freshwater habitat record.

Dictyosporiaceaédoonmee & K.D. Hyde

Dictyosporiaceaavas introducedy Boonmee et al. (2016), witbictyosporiumasthe type
genus. This family comprisésl genera (Shen et &022h Tennakoon et al. 202%hu et al. 2024
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Tian et al. 2024 Both coelomycetous and hyphomycetous asexual ratigre been reported in
this family, the coelomycetous morph are characterizeghiglidic conidiogenous cells, doliiform
to lageniformandcylindrical, hyaline conidigTanaka et al. 2019,ennakoon et al. 2023and the
hyphomycetesnorphhas cheiroid dictyosporousr phragmosporousonidia. The sexual morphs of
this family are characterized by superficial, subglobose, dark brown ascomata, bifegloatecal,
pedicellate asci, and septate, hyaline, sheaibedspores (Tanaka et al. 20Bbonmee et al. 2016
Atienzaet al. 2021Shen et al. 2022b).

[Acrocalymma medicaginis MFLUCC 17-1423
Acrocalymma medicaginis CPC 24340

83/-| Acrocalymma medicaginis MFLUCC 17-1439

|Acrocalymma medicaginis KUNCC 23-13717
e Acrocalymma bipolare MD 1321 T

98/1.00 Acrocalymma pterocarpi NC13-171
Acrocalymma pterocarpi MFLUCC 17-0926 T

Acrocalymma paeoniae CGMCC 3.24440 T
Acrocalymma bilobatum MFLUCC 20-0125 T

Acrocalymma chuxiongense IFRDCC 3104 T
Acrocalymma guizhouense GZUIFR H22.029

100/1.00 | Acrocalymma guizhouense CGMCC 3.20853 T

Acrocalymma guizhouense GZUIFR H22.028

~100/1.00

M'j Acrocalymma magnoliae MFLUCC 21-0204
Acrocalymma magnoliae MFLUCC 18-0545 T
Acrocalymma fici CBS 317.76 T

99/1.00| Acrocalymma hyalina GZCC 23-0590 T
Acrocalymma hyalina GZCC 23-0591

Acrocalymma arengae MFLUCC 15-0327 T

Acrocalymma hongheense HKAS 111907 T
Acrocalymma hongheense HKAS 111909
/1.000 Acrocalymma hongheense HKAS 111908

Acrocalymma

~100/1.00 Acrocalymma cycadis CBS 137972 T
Acrocalymma cycadis CPC 17345

|

1f0/1.00 Acrocalymma ampeli MFLU 19-2734 T
Acrocalymma ampeli NCYU 19-0008

Acrocalymma walkeri CBS 257.73 T

Acrocalymma vagum CPC 24226
Acrocalymma vagum CPC 24225

100/~

Acrocalymma yuxiense HKAS 111910 T
Acrocalymma aquaticum MFLUCC 11-0208 T

100/~ | Ascocylindrica marina MD6011
Ascocylindrica marina MF416

0.007

Figure 6 T RAXML tree based on analysis éicrocalymmathat combined LSU, ITS, and SSU
dataset. The combined analyses incl@8estrains with 283 characters including gaps (LSWL330

bp, ITS:467bp, and SSU: 986 bp). Bootstrap support values for maximum likelihood (ML) greater
than 75% and Bayesian posterior probabilities greater than 0.95 are indicated above branches as
ML/PP. The tree is rooted withscocylindrica maringMF416) andA. marina(MD6011). The new
collectionisindicatedinred. BExy pe str ains are indicated with

DictyocheirospordD 6 s o u z a, Boonmee & K. D. Hy de

Based on morphological and phylogenetic analyBisonmee et al. (2016ntroduced
Dictyocheirospora with D. rotunda as the type specieictyocheirosporais similar to
Dictyosporium in having micronematous, mononematous conidiophores and sotitarglia
consisting of severarmsarising from a basal cell. But the difference betwthentwo genera is that
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Dictyocheirosporahas cheiroid,acomplanate conidia, and mostly with conidial arms closely
gathered together at the apex (Boonmee et al.,20afg et al. 201,61yde et al. 201,1i et al. 2017
Yang et al. 2018&henet al. 2022b)Currently, there are 29 epithets listed witbistyocheirospora

in Index Fungorum (2024) witk5 species have DNA sequence in@enBank (Shu et al. 2024). In
this study, a new specieB.(appendiculaty a new record for freshwater habitBx taiwanerse),

and a new collectiorD). rotundg are reported.

Dictyocheirospora appendiculatdV.P. Wang, H.W. Shen, K.D. Hyde & Z.L. Luo, sp. nov.
Fig.9

Index Fungorum number: 992423 Facesoffungi number: FA4B096

Etymologyi Referring to the conidia witappendages of this fungus.

Holotypei HKAS 131353

Saprobic on submerged decaying wood. Asexual morph: Hyphomycet@Qadonies
superficial, punctiform, dark browmyceliummostly immersed, composed of subhyaline, smooth,
thin-walled, septate hypha€onidiophoresmicronematous, mononematous, subhyaline, smooth,
thin-walled. Conidiogenous cell$.1i 14 x 3.46.5 um @= 9.8 x 4.6 um, n = 15), holoblastic,
integrated, terminal, determinate, subhyaline to pale brown, smootiwaled. Conidia 50i 80 x
17130 um (@= 66.6 x 22.6 um, n = 40), solitary, cheiroid, fusiform to cylindrical, subhyaline to pale
brown, sometimes olive green, not complanate, composed Dfralvs of cells, rows digitate,
cylindrical, slightly inwardlycurved or straight at the tip, ang from a basal cell, each row with 9
11 cells, euseptate, sometime distoseptate (Fig. 90), constricted at the septum, with or ingthout 1
hyaline, thinwalled, easy to rupture and shrink, globose to subglobose appendages at the apex to
middle, 10.318 x 71i 12 um wide. Sexual morph: Undetermined.

Culture characteristics Conidia germinahng on PDA within 12 h, and germ tubproduced
from the base. Colonies on PDA reachiffg mm diameter after 4 weeks at room temperature.
Mycelium dry, dense, colonies ¢ime surface of PDA, it is a round gike projection, with irregular
edges, flat surface, grey to brown, and the edges are orange. Reverse orange, with dark brown in the
center, smooth, circular, split in the center.

Material examined China Yunnan Proince, Wenshan Zhuang and Miao Autonomous
Prefecture, Bamei Town, on submerged decaying wood, 28 February 2023, W.P. Wa5§, S
(HKAS 131353, holotype), etypeliving culture KUNCC 2813714,

Notesi Phylogenetic analysis showed thaittyocheirospora apgndiculata(KUNCC 23
13714),D. multiappendiculataandD. suaegrouped in the samdade (Fig. 8). The three species
share similar characteristics in having cheiroid, cylindrieebmplanate, euseptate conidiéth
hyaline, globose to subglobose subapical appendages. Hovizevappendiculatadiffers from
D. multiappendiculatan having larger conidia (3@0 x 1730 vs. (50)55/ 62(i 68) x {16)19 22(i
24) um)with fewerappendageéShen et al. 2023bDictyocherospora appendiculatdiffers from
D. suaein that theappendagesf conidia are located in the apex to middle, and each conidial row
with less cells (B11 vs. 1215) (Shen et al. 2022b).

Dictyocheirospora rotundaM.J. D&ouza,Bhat & K.D. Hyde, Fungal Divers. 865 (2016)
Fig. 10

Index Fungorum number: IF551581; Facesoffungi number: FOF01262

Saprobic on submerged decaying wood. Asexual morph: Hyphomycet@Qadonies
superficial, punctiform, dark browmMyceliumimmersed, composed of subhyaline, smooth,-thin
walled, septate hypha&onidiophores7.2123 x 1.95.7 ym (@= 15.2 x 4.1 pm, n = 10),
micronematous, mononematous, cylindrical, smooth andwhlted, subhyaline to pale brown.
Conidiogenous celld.6i 11 x4.41 7.7 pm @= 7.9 x 6 um, n = 15), holoblastic, integrated, terminal,
determinate, pale brown, smooth, thwalled. Conidia40i 60 x (12) 18 30 um @= 53.8 x 24.7
pm, n = 40), solitary, cheiroid, ellipsoid to cylindrical, not complanate, pale browmotenb
composed of 67 rows of cells, row digitate, cylindrical, inwardly curved at the tip, arising from a
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basal cell, each row with Q1 cells, euseptate, constricted at the septum, unseparated in water. Sexual
morph: Undetermined.

Figure 71 Acrocalymma medicagin{$1KAS 131366) a, b Ascomata on the substratum. c Section
of ascoma. d Ostiolar neck. e Peridium. f,Pgeudoparaphysesik Asci. in Ascospores.
o Germinaing ascospore. p, q Colonies on PDA from surface and reverse. Scale, lobrs30 um,

e, g,1o=10 umf, hik =20 um.
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Dictyosporiaceae

-/0.99

100/1.00

100/1.00 — Dictyocheirospora subramanianii BCC 3503
Dictyocheirospora indica MFLUCC 15-0056
Dictyocheirospora xishuangbannaensis MFLUCC 17-2267
Dictyocheirospora aquadulcis MFLUCC 17-2571 T
Dictyocheirospora heptaspora CBS 396.59

Dictyocheirospora lithocarpi MFLUCC 17-2537 T

| Dl:cgyocheljrospora multiappendiculata KUNCC 22-10736

‘ Dictyocheirospora multiappendiculata KUNCC 22-10734 T
Dictyocheirospora suae KUNCC 22-12424 T
Dictyocheirospora appendiculata KUNCC 23-13714 T

o C=ar Dictyocheirospora bannica KH 332 T
.00 Dictyocheirospora bannica MFLUCC 16-0874
i 96/1.00 Dipt{)/ocheirospora pandanicola MFLUCC 16-0365 T
100/1.00 < - Dictyocheirospora pseudomusae KH

77/0.99 - Dictyocheirospora vinaya MFLUCC 14-0294 T
Dictyocheirospora pseudomusaeyone 234 T
Dictyocheirospora gigantica BCC 11346

94/0.97, Dictyocheirospora taiwanense DBR-CMU458

84/1.00 Dictyocheirospora taiwanense MFLUCC 17-2654 T

Dictyocheirospora taiwanense KUNCC 23-13720

100/1.00 |Dictyocheirospora thailandica MFLUCC 18-0987 T

* Dictyocheirospora clematidis MELUCC 17-2089 T

| Dictyocheirospora acaciae SDBR-CMU455

 Dictyocheirospora acaciae SDBR-CMU456

' Dictyocheirospora acaciae SDBR-CMU454 T

- Dl:c?/ochel:rospora metroxylonis MELUCC 15-0282a T

100/1.00' Dicfyocheirospora metroxylonis MFLUCC 15-0282b

Dictyocheirospora chiangmaiensis MFLUCC 22-0097 T

Dictyocheirospora rotunda KUNCC 23-13711

Dictyocheirospora rotunda KUNCC 23-13744

100/-

84/1.00|

Dictyocheirospora rotunda KUNCC 23-13721
Dictyocheirospora rotunda MFLUCC 17-1313
Dictyocheirospora rotunda MFLUCC 14-0222
95/0.99 Dictyocheirospora rotunda MFLUCC 14-0293 T
99/1.00 Dictyocheirospora rotunda DLUCC 0576
95/1.00 Dictyocheirospora rotunda KUNCC 23-13709
" Dictyocheirospora rotunda KUNCC 23-13731
Dictyocheirospora rotunda KUNCC 23-13726
Dictyocheirospora cheirospora MFLUCC 17-0888 T
Dictyocheirospora garethjonesii MFLUCC 16-0909 T
Dictyocheirospora garethjonesii DLUCC 0848
Dictyocheirospora garethjonesii KUMCC 15-0396
Dictyocheirospora nabanheensis MELUCC 17-0562 T
Dictyocheirospora aquatica KUMCC 15-0305 T
Digitodesmium bambusicola CBS 110279 T
100/1.00 Vikalpa dujuanhuensis CGMCC 3.24268 T
: Vikalpa dujuanhuensis KUNCC 23-13707
Vikalpa dujuanhuensis KUNCC 23-13398 Vikalpa
701 Vikalpa grandispora KUNCC 23-12425 T P
100/1.00 Vikalpa australiensis HKUCC 8797 T
Vikalpa sphaerica CGMCC 3.20682 T
00 1%%/- Jalapriya pulchra MELUCC 15-0348 T
061 00 22 Jalapriya puichra MFLUCC 17-1683
: Jalapriya inflata NTOU 3855
Jalapriya toruloides CBS 209.65
SR Aquaticheirospora lignicola HKUCC 10304 T
100/1.00, Dictyosporium tubulatum MFLUCC 17-2056
Dictyosporium tubulatum MFLUCC 15-0631 T
76/0.98 Dictyosporium elegans NBRC 32502 T
100/1.00 Dictyosporium wuyiense CGMCC 3.18703 T
Dictyosporium aquaticum MF 1318 T
——— Dictyosporium meiosporum MFLUCC 10-0131 T
Aquadictyospora clematidis MFLUCC 17-2080 T
Aquadictyospora lignicola MFLUCC 17-1318 T
91/0.98 | Pseudodictyosporium wauense NBRC 30078 T
100/1.00 24" Pseudodictyosporium wauense DLUCC 0801
: Pseudodictyosporium indicum CBS 471.95
Pseudodictyosporium elegans CBS 688.93 T
Pseudodictyosporium thailandica MFLUCC 16-0029 T

77/0.99

91/1.00

99/1.00

83/1.00(93/1.00)

100/1.00

87/1.00

99/1.00 Pseudoco/eo,nhoma calamagrostidis KT 3284 T
Pseudocoleophoma polygonicola KT 731 T
79/0.95 100/1.00 Neodendryphiella mali CBS 139.95 T
—— Neodendryphiella tarraconensis FMR 16234 T

Pseudocoleophoma typhicola MFLUCC 16-0123 T

100/1.00

100/1.00 %en%rypf;jiel}la paravinosa %%SS 1112 61773%’
endryphiella paravinosa
S f

Dendryphiella fasciculata MFLUCC 17-1074 T

Gregarithecium curvisporum KT 922 T

100/1.00 Murilentithecium clematidis MFLUCC 14-0561
Murilentithecium clematidis MFLUCC 14-0562 T

0.03

Dictyocheirospora rotunda KUNCC 23-14561 Dictyocheirospora

Outgroup

Figure 87 RAXML tree based on analysis Dfctyosporiacea¢hat combined ITS, LSU, artdfl-U
dataset. The combined analyses include 81 strains with 2181 characters including gaps (ITS: 498 bp,

LSU: 814 bp, andefl-U : 869 bp). Bootstrap support
than 75% and Bayesian posterior probabilities greater @5 are indicated above branches as

v al

ML/PP. The tree is rooted witllurilentithecium clematidisMFLUCC 14 0561 and MFLUCC 14
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0562). The new collections are indicatedinrediEx pe strains are indicate
number.

. -

-

Figure 97 DictyocheirosporappendiculatfHKAS 131353, holotypep Colony on the substratum.
b Squash mount of conidioma. ¢, d, m Conidiogenous cells with conidian,eo Conidia.
p Germinaihg conidium. g, r Colonies on PDA from surface and reverse. Scade bar 30 um,

c,f,g=10 um, d, ejp =20 pum, h, i =15 pm.
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Culture characteristics Conidia germinahg on PDA within 12 h, and germ tubproduced
from the base. Colonies on PDA reachingr2® diameter after 2 weeks of incubation at room
temperature. Mycelium dry, dense, colonies on the surface of PDA, with regular edges, has a bulbous
protrusion in the center, white to grey. Reverse dark brown in the center, smooth, split from the
center.

Material examined China Yunnan Province, WenshaZhuang and Miao Autonomous
Prefecture, Bamei Town, on submerged decaying wood, 7 February 2022, W.P. W&Bg, H
(HKAS 131350), living culture KUNCC 233731;ibid., S3255 (HKAS 131358), living culture
KUNCC 23 14561;ibid., S3266 (HKAS 131354), livingulture KUNCC 2813709;ibid., $3272
(HKAS 131380), living culture KUNCC 233726;ibid., S-3287 (HKAS 131372), living culture
KUNCC 23 13711;ibid., S3494 (HKAS 131384), living culture KUNCC R33744;ibid., S3505
(HKAS 131371), living culture KUNCC3 13721.

Notesi Phylogenetic analysishowed that our collections nested witldictyocheirospora
rotundaclade, and its morphology fit well with the holotypeD. rotunda(Fig. 8). We therefore
identified our collections aB. rotundg a speciemtroduced by Boonmee et al. (2016) and collected
on submerged decaying wood in Thailand. Afterwabdsptundahas been repeatedly reported from
a variety of habitats and locations in China, making it the most frequently reported species in
DictyocheirosporgWang et al2016 Yang et al. 2018aHyde et al2019 Dong et al. 2020).

Dictyocheirospora taiwanenséennakoonC.H. Kuo & K.D. Hyde, Fungal Divers. 927 (2019)
Fig. 11

Index Fungorum number: IF556309; Facesoffungi number: FOF05964

Saprobic on submerged decaying wood. Asexual morph: Hyphomycet@Qadonies
superficial, punctiform, dark browmMyceliumimmersed, composed of subhyaline, smooth,-thin
walled, septate hypha€onidiophoresl0.210.4 x 3.13.3 pm, micronematous, mononematous,
subtyaline, smooth, thikwalled. Conidiogenous cellg.5 8.6 x 2.3 3.6 um, holoblastic, integrated,
terminal, determinate, cylindrical, brown, smooth, thialled. Conidia50i 80 x 1126 um (= 61.3
x 22.9 um, n = 50), solitary, cheiroid, ellipsoiddavate rounded at the apex, not complanate, brown
to brownishred, composed of 6 rows of cells, row digitate, cylindrical, inwardly curved at the tip,
arising from a basal cell, each row withi1@ cells, euseptate, slightly constricted at the septum,
unseparatd when in water, and the top is tightly clustered together. Sexual nubrgatermined.

Culture characteristics Conidia germinang on PDA within 12 h, and germ tubproduced
from the base. Colonies on PDA reaching 30 mm diameter after 3 weeks cditionust room
temperatureMycelium dry, dense, colonies on the surface of PDA, with regular edges, flat surface,
white to grey. Reverse orange, with dark brown in the center, smooth, split from the center.

Material examined China Yunnan Province, Wenah Zhuang and Miao Autonomous
Prefecture, Bamei Town, on submerged decaying wood, 7 February 2022, W.P. \A\B&®, S
(HKAS 131365), living culture KUNCC 23.3720.

Notesi Thephylogenetic analysis showed tloatr new straifKUNCC 23 13720)clusters in
Dictyocheirosporaand sister td. taiwanensédMFLUCC 17 2654 and SDBRCMU458) with low
support Fig. 8). Oumew collectionis similar to theholotypeof D. taiwanens€ MFLUCC 17 2654)
in havingellipsoid, cheiroidacomplanateonidia and the conidiabws are cylindrical, arising from
a basal cell, constricted at septwith similar number cells otonidialrow (10'12 vs.10i 13) and
without appendagesHyde et al. 201P Comparison otheITS sequence adur new collection and
the extype strain ofD. taiwanenseshowed that99.446 (499502 bp, two gap} similarity.
Dictyocheirospora taiwanenswas introduced by Hyde et al. (2019) aecaying wood of
Macaranga tanarius(Euphobiaceae in Taiwan, China. Tennakoon et al. (2023) reported
D. taiwanens®n decaying stem d¢ficus benjamingMoracea¢ in Thailand We therefore identified
the new collection ad. taiwanensgand this is the first report of this species from freshwater habitat.

VikalpaD6souza, Boonmee, Bhat & K. D. Hyde
Based on morphological and phylogeneinalysis, Boonmee et al. (2016) separatigdipa
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from Dictyosporiumto accommodate a new speci®s, lignicola and three new combinations,

V. australiensisV. freycinetiaeand V. micronesiacaThe genus is chasterized by acrogenous,
solitary, cheiroid, pale brown, euseptate or distoseptate conidia, consisting of a truncate basal cell on
which three rows arise parallel and closely compacted, with all three rows in different planes, with
or withoutappendages (#on 1985 Boonmeeet al. 2016). Recentlyshen et al. (2028 and Liu et

al. (2024a)reported lhireenew speciesy. dujuanhuensjsV. grandisporaandV. sphaeria from
freshwater habitats in China.

Figure 10 i Dictyocheirospora rotunda(HKAS 131358) a Colony on the substratum.
b Conidiophores with conidiogenous cells. ¢ Squash mount of conidioma. d Conidiophore with
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conidia. &j Conidia. k Germinamng conidium. I, m Colonies on PDA from surface and reverse. Scale
bars: b =5 pum, ¢ =50 umj & = 15um.

)
£

Figure 11 7 Dictyocheirospora taiwanenséHKAS 131365) a Colonies on the substratum.
bi e, i Conidiogenous cells with conididhf Conidia. ] Germinatg conidium. k, | Colonies on PDA

from surface and reverse. Scale bars: b = 30 jijs 20 pm.

Vikalpa dujuanhuensisH.W. Shen & Z.L. Luo, Mycology, 3 (2024) Fig. 12
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Index Fungorum number: IF571593; Facesoffungi numberiso67

Saprobic on submerged decaying wood. Asexual morph: Hyphomycet@adonies
superficial, punctiform, silver grayvyceliummostly immersed, composed of subhyaline, smooth,
thin-walled, hyphaeConidiophores5.11 8 x 1.6 2.3 pm, micronematous, mononematous, septate,
subglobose to subcylindrical, unbranched, subhyaline to pale brown, smocthalieit, sometimes
redued to conidiogenous cell€onidiogenous cell2.1/5.8 x 1.43.4 ym @= 3.2 x 2.3 ym, n =
20), holoblastic, integrated, terminal, determinate, subglobose, subhyaline to pale brown, smooth,
thin-walled. Conidia 30.544.2 x 10.813.5 ym @= 38.6 x 11.8 umn = 30), solitary, cheiroid,
silver gray or brown, inverted cone, not complanate, composeti3ofa2vs of cells, row digitate,
each row with 810 cells, arising from a basal cell, arms closely appressed, euseptate, slightly
constricted at the septum, gu#te, with or without hyaline or multiple colors mixed together
appendages at the apex. Sexual morph: Undetermined.

Culture characteristics Conidia germinahg on PDA within 12 h, and germ tubproduced
from the apex Colonies on PDA reaching 20 mm aheter after 2 weeks at room temperature
Mycelium dry, dense, colonies on the surface of PDA, with regular edges, has a spherical depression
in the center, grey. Reverse brown, smooth.

Material examined China Yunnan Province, Wenshan Zhuang and MiaooAamous
Prefecture, Bamei Townr/ February 2022, on submerged decaying wood, W.P. Waf3g/5
(HKAS 131386), living culture KUNCC 233707; ibid., 28 February 2023, -8349 (HKAS
131362), living culture KUNCC 23.3398.

Notesi Phylogenetic analysis showed that our new collections (KUNCI3238 and
KUNCC 23 13707) clustered with the type strain \dikalpa dujuanhuensiflCGMCC 3.24268)
(Fig. 8). Our new collections fit well with the description ¥f dujuanhuensisn having sefate,
unbranched conidiophores sometimes the caiophores are reduced to conidiogenous cells and
cheiroid,similar in sizeconidia(30.5 44.2 x 10.813.5vs. 30i 41 x 12i 16 um) consisting of three
rows, not complanate, euseptatéh or without appendages at the apex (Liu et al. 2024a). The LSU,
ITS,andtel-U s equences of our nl8388) and the tgpe strairo(BGMCE& U N C
3.24268) showed 100.00% (1000/1000 bp), 99.46% (368/370 bp), and 99.66% (889/892 bp)
similarities, respectively. Thus, our new collectiomsre identifiedas V. dujuanhuensidased on
morphology and phylogeny.

MassarinaceaeMunk

Massarinaceaavas introduced by Munk (1956), witMassariaas the typegenus Eleven
genera viz, Byssothecium Haplohelminthosporium Helminthosporiella Helminthosporium
Massarina MirohelminthosporiumPseudodidymosphaeriBseudosplanchnonenfaemifissispora
StagonosporaandSuttonomyceareaccepted ithis family (Chethana et &2015, Zhang et al. 2020
Konta et al. 2021). Theexual morph oMassarinaceaés characterized by flattened or spherical
ascomata, cellular pseudoparaphyses, clavate to cylcddruate asci, and fusiform to narrowly
fusiform, septate ascospores with or without a mucilaginoaatsiiChethana et al. 2015). The
hyphomycetes asexual morph Bfassarinaceaeare characterized by erect, cylindrical, septate
conidiophores that produce clavate or obclavate, distoseptate conidia, and coelomycetes have
phialidic conidiogenous cells with hlne, aseptateonidia (Zhu et al. 201®ong et al. 202(Konta
et al. 2021 Hyde et al. 2023). Species of this family are often saprobic and endophytic in different
parts of a variety of plants from terrestrial habitats, and only two geBysaotheciumand
Helminthosporiunhave been reported from freshwater habitats (Zhu et al., 2y et al. 2020
Konta et al. 2021Hyde et al. 2023).

HelminthosporiumLink

Helminthosporium was established by Link (1809) and typified Wby. velutinum
Helminthosporiums a speciesich genuswhich hasa complex taxonomic history. To date327
epithets ofHelminthosporiumare listed in Index Fungorum (2024), with most records have been
found on dead wood from terrestrial habitatghinlast decadégur speciesncludingH. aquaticum
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H. lignicolum H. submersumandH. velutinumare known from freshwater habitats (Zhu et al. 2016
Zhao et al. 2018ong et al. 202Hyde et al. 2023). In this study, we recolledted/elutinumfrom
freshwater habitats in karst landscape of Yunnan Province, China.

Figure 12 1 Vikalpa dujuanhuensis(HKAS 131386) a Colonies on the substratum.
b, ¢ Conidiophores with conidiogenous cells. i konidia. €g Conidiogenous cells with conidia.
p Germinaing conidium. g, r Colonies on PDA from surface and reverse. Scale bars: b, ¢ =5 um,

d =30 pum, ép =15 pum.
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Helminthosporium velutinumLink, Mag. Gesell. naturf. Freunde, Berlin B}, 10, tab. 19 (1809)
Fig. 14

Index Fungorum numbelf=250075; Facesoffungi number: FOF01053

Saprobicon submerged decaying wood. Asexual mofpbioniessuperficial scatterederect,
single, hairy, brown to dark browiMyceliummostly immersed, partly superficial, composed of
branched, septate, smoatlalled, pale brown hypha€onidiophore290' 730 x 7.919 um @=
430.7 x 11.3 um, n = 15), macronematous, mononematous, solitary, erect, mostly unbranched,
proliferating, black at the base, paler towards to the apex, septate, straight or slightly flexuous,
cylindrical, smooth, tlok-walled. Conidiogenous cellgpolytretic, integrated, intercalary and
terminal.Conidia40i 118 x 9.718 um @= 69.3 x 13.8 um, n = 40), solitary, obclavate, subhyaline
to brown, pale at the apex, I2-distoseptate, smocthalled, straight or slightly curvedhickened
scar truncate at thbaseandrounded athe apex,multi-guttulate. Sexual morph: Undetermined.

Culture characteristics Conidia germinahg on PDA within 12 h, and germ tubproduced
from the apexColonies on PDA reaching 25 mm diameter after 2 weeks at room temperature
Mycelium dry, dense, colonies on the surface of PDA, with irregular edges, has a bulbous protrusion
in the center, white. Reverse brown in the center, smooth.

Material examined China Yunnan Province, Wenshan Zhuang and Miao Autonomous
Prefecture, Bamei dwn, on submerged decaying wood, 7 February 2022, W.P. WaBg7/®
(HKAS 131393), living culture KUNCC 233704;ibid., S3354 (HKAS 131392), living culture
KUNCC 23 13758.

Notesi Phylogenetic analysishowed that our collections clustered withialminthosporium
velutinumclade(Fig. 13), andsinceour collections fit well with the concepti of H. velutinum we
therefore identify our collections && velutinum Helminthosporium velutinurwas introduced by
Link (1809) ona wide range of dead plant material fragrestrial habitats. Zhu et al. (2016) reported
H. velutinumfrom freshwater habitat in Yunnan Province, China, and they suspected that this fungus
might have grown on the neighboring riparian in terrestrial enunent, then migrated to the
freshwater when plants invaded the freshwater halfyat. new collections also isolated from
freshwater habitatswhich suggests that the species may have fully adapted to the freshwater
environment.

Morosphaeriaceaé&uetrong, Sakayaroj, E.B.G. Jones & C.L. Schoch

Morosphaeriaceagvasestablished by Suetrong et al. (2009) to accommddialieascusand
Morosphaeria andis typified by Morosphaeria Knapp et al. (2015) introduceal new genus
Aquilomycedo accommodaté. patris but without description. Tanaka et al. (2015) introduged
new genu<lypeoloculusand providedcorresponding mrphological information foAquilomyces
Dong et al. (2020introducedAquihelicascusaand Neohelicascusand transferred eiglitelicascus
species to these two geneCarrently, six generajz., AquihelicascusAquilomycesClypeoloculus
HelicascusMorosphaeria andNeohelicascuare accepted in this family (Dongadt 2020 Yang et
al. 2023).

NeohelicascudV. Dong, H. ZhangK.D. Hyde & Doilom

Based on morphology and phylogeny, Dong et al. (2020) introdd=zhelicascugo
accommodate a new speclssubmersusind seven species previously placetielicascus The
asexual morph dfleohelicascus coelomycetous, which characterized by uniloculate, globose to
subglobose, brown pycnidia, reduced conidiophores, holoblastic, determinate, cylindrical to
subcylindrical conidiogenous cells, and ellipsdit obovoidl, hyaline, aseptate conidia. The sexual
morph of Neohelicasusis characterized by unor multi-loculate ascomata, numerous, cellular,
hyphalike pseudoparaphysesmbedded in a gelatinous matrix, bitunicate, clavate, long pedicellate
asci, and ellipsoidal to broadly fusiform, brown ascospores with or withoaliqudscing sheath
(Dong et al. 2020Yang et al. 2023)Neohelicascusomprises nine species, and all of them have
been reported from freshwatembitats (Zhang et al. 201,4au0 et al. 2016Yang et al. 2023).
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92/0.97) Helminthosporium velutinum H4739
Helminthosporium velutinum H4626
Helminthosporium velutinum CBS 139923 T
Helminthosporium velutinum CBS 136924
100/1.00| Helminthosporium velutinum L98
99/1.00 Helminthosporium velutinum KUNCC 23-13704
Helminthosporium velutinum KUNCC 23-13758
Helminthosporium jiulianshanense HIAUP C1057 T
Helminthosporium solani CBS 640.85
Helminthosporium solani CBS 365.75
100/1.00| Helminthosporium tiliae CBS 136906
Helminthosporium tiliae CBS 136907 T
Helminthosporium oligosporum CBS 136908
Helminthosporium oligosporum CBS 136909 T
Helminthosporium caespitosum CBS 484.77 T
100/1.00' Helminthosporium caespitosum L141
100/1 .OOEHeIminthosporium submersum MFLUCC 16-1360 T
Helminthosporium submersum MFLUCC 16-1290
Helminthosporium erythrinicola CBS 145569 T
-/1.00 100/-| Helminthosporium genistae CBS 142597 T
1 98/1.00 Helminthosporium genistae CBS 139928
Helminthosporium genistae CBS 139922
91/1.00/~Helminthosporium genistae CBS 139927
50/0.9: Helminthosporium genistae CBS 139929
98/1.00- Helminthosporium genistae CBS 139930
Helminthosporium meilingense HJAUP C1076 T
100/1.00) Helminthosporium austriacum CBS 142388
%‘:‘Helmimhospon'um austriacum CBS 139924 T
Helminthosporium yunnanense HJIAUP C2071 T
— Helminthosporium nabanhense HJAUP C2054 T
100/1.00 —Helminthosporiumchinense CGMCC 3.23570 T
- Helminthosporium nanjingense HHAUF020380
100/0.97] Helminthosporium quercinum CBS 112393
100/1.00} Helminthosporium quercinum CBS 136921 T
93/1. Helminthosporium quercinum CBS 136915
Helminthosporium magnisporum MAFF 239278 T
Helminthosporium dalbergiae MAFF 243853
Helminthosporium juglandinum CBS 136922 T
Helminthosporium juglandinum CBS 136912
0| Helminthosporium juglandinum CBS 136913
Helminthosporium juglandinum CBS 136911
100/1.00 Helminthosporium chengduense UESTC 22.0025
97/1. Helminthosporium chengduense CGMCC 3.23575 T
10011.001 L Helminthosporium hispanicum CBS 136917 T
Helminthosporium syzygii CBS 145570 T
L Helminthosporium microsorum L95
O0/00 Helminthosporium microsorum CBS 136910 T
“'Helminthosporium microsorum L94

Helminthosporium massarinum KT 1564 T
Helminthosporium massarinum KT 838
Helminthosporium guanshanense HJAUP C1022 T

Helminthosporium aquaticum MFLUCC 15-0357 T

Helminthosporium livistonae CBS 144413 T
Helminthosporium chlorophorae BRIP 14521
Helminthosporium leucadendri CBS 135133 T

Helminthosporium chiangraiense MFLUCC 21-0087 T
89/- Byssothecium circinans CBS 675.92 Byssothecium
_:Helminthosporium endiandrae CB 138902 T

Helminthosporium sinense HJAUP C2121 T
Pseudosplanchnonema phorcioides CBS 122935 Pseudosplanchnonema
100/1.00 [Massarina eburnean CBSS ﬁgﬁ;gg_/

Massarina eburnean CB ]

10011.00 | g1/0.96 Massarina cisti CBS 266.62 T Massarina

Stagonospora perfecta KT 1726A
Stagonospora paludosa CBS 135088
Wa pseudoperfecta KT 889 Stag onospora

Stagonospora tainanensis KT 1866

100/1.00 Periconia pseudodigitata KT 1395
85/0H-99 EPericonia digitata CBS 510.77
100/1.00 Periconia macrospinosa CBS 135663

Periconia byssoides MAFF243872 Outg roup

94/1.00

/0.99

99/1.004

100/1.

]

Massarinaceae

Helminthosporium

751,00 100/1.0

98/1.00

0.03

Figure 137 RAXML tree based on analysis Massarinacea¢hat combined ITS, LSUefl-U rpb2

and SSU dataset. The combined analyses include 71 strains with 4235 characters including gaps (ITS:
538 bp, LSU: 848 bpefl-U : 7 4pb2: Wl pl,bp, and SSU: 992 bp). Bsivap support values for
maximum likelihood (ML) greater than 75% and Bayesian posterior probabilities greater than 0.95
are indicated above branches as ML/PP. The tree is rooteBevittonia byssoide@MAFF243872),

P. digitata(CBS 510.77)P. macrospiosa(CBS 135663)andP. pseudodigitatdKT 1395). The

new collections are indicated inred.-Exy pe strains are indicated wi
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Figure 14 7 Helminthosporium velutinuntHKAS 131393) a, b Colonies on the substratum.

¢ Conidiophore with conidia. d, f, g Apex of conidiophores with conidia. e Apex of conidiophore.
him Conidia. n Germinatg conidium. o, p Colonies on PDA from surface and reverse. Scale bars:
¢ =100 um, d =50 um,ig = 40 pum, lin = 20 um.

Neohelicascs elaterascugShearer) W. Dong, K.D. Hyde & H. Zhang, Fungal Diveli85 467

(2020) Fig. 16
Index Fungorum number: IF557925; Facesoffungi number: FoF09267
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Saprobic on submerged decaying wood. Asexual morph: Undetermined. Sexual morph:
Ascomatal70 610 um diam, 190350 um high., scattered or gregarious, immers@dpcular or
bilocular, fattened at the basal region, lenticular, coriaceous, with ostiolate papilla, perpendicular to
substratumPeridium 15'40 pm thick, thickened around the ostiole, cortex of host, coriaceous,
consisting of R7-layered cells oftextura angularis outer layers with pale brown, angular to
polygonal, thickwalled cells, inner layers with subhyaline, polygonal, thadled cells.
Pseudoparapysesup to 3.1 um wide, abundant, cellular, cylindrical, hyaline, sparsely septate,
embedded in a gel matriAsci(70i) 90i 160 §180) x 1322 pm @= 114.2 x 17.2 ym, n = 35); 8
spored, bitunicateglavate,slightly curved, rounded at the apex, partlyhnvén ocular chamber,
mostly long, narrow at the bas&scospore®4i 34 x 7.210.6 um @= 26.2 x 9.1 um, n = 50),
overlapping, uniseriate or obliquely biseriatesiform to ellipsoidal,slightly curved, subhyaline
when young, becoming dark yellowish browten mature, uniseptate, constricted at the septum,
guttulate, asymmetrical, apical cell slightly longer thidme basal cell, smooth, thiwalled,
surrounded by a gelatinous sheath

Culture characteristics Ascospores germinag on PDA within 12 h, andyerm tubs
produced from the bas&olonies on PDA reaching 20 mm diameter after 4 weeks at room
temperatureMycelium dry, dense, colonies on the surface of PDA, with regular edges, flat surface,
has a punctate protrusion in the center, white to pale brown. Reverse brown to dark brown, smooth.

Material examined China Yunnan Province, Wenshan Zhuang and MiagdoAomous
Prefecture, Bamei Town, on submerged decaying wood, 7 February 2022, W.P. \AB&2tg S
(HKAS 131401), living culture KUNCC 234566;ibid., S3291 (HKAS 131387).

Notesi In the phylogenetic analysis, our new collections (KUNCC12566 and HKAS
131387) clustered witliNeohelicascus elaterascifig. 15). Our new collections share similar
characters witlN. elaterascusn havingclavate asci with elongated base, and uniseriate or obliquely
biseriate, ellipsoidal, uniseptate ascospores sithilar szed (241 34 x 7.210.6vs. 23.531 x 8.5
11.5pm) (Zhang et al. 2013We therefore identifiethenew collections ahl. elaterascusa species
which was introduced by Shearer et al. (1993b)ithassociateavith on dead wood from a thermal
stream irChile. Thereafter, Dong et al. (2020) reported this fungus on submerged wood in Thailand.
In this study, we collected this species from submerged decaying wood in Yunnan Prawihte,
is the first time to report this species from China.

Neohelicascus gllicus (Y. Zhang & J. Fourn) W. Dong, K.D. Hyde & H. Zhang, Fungal Divers.
105 468 (2020) Fig. 17

Index Fungorum number: IF557926; Facesoffungi number: FOF09268

Saprobic on submerged decaying wood. Asexual morph: Undetermined. Sexual morph:
Ascomatd 80/ 320 um diam, 190830 um high., scattered, unilocular, immersed, black, comprising
dark brown to black fungal tissues growing in cortex of host, with short, perpendicsidrstoatum
ostiole, visible as ellipsoid, prominent, black neekridium12i 50 um thick, thickened around the
ostiole, mostlyimmersed, cortex of host, coriaceous, consistingiaFl8yered cells oftextura
angularis outer layers with brown to black, thigkalled cells, inner layers with subhyaline to pale
brown, ovoid, thiawalled cells. Pseudoparaphyse4.9 3.1 pum wide, numerous, elongated,
cylindrical, hyaline, septatédsci 70i 120 x 1223 ym @= 92.5 x 16.3 umn = 30), 8spored,
bitunicate, fissitunicateglavate,straight or slightly curved, rounded at the apeith an ocular
chamber, sometimes with a long, narrow and straight pedisebspore0i 28 x 7.710.5 pm
(9= 24.8 x 8.8 um, n = 40), overlappingostly obliquely biseriate, fusiform to lunate, slightly
curved, subhyaline when young, becoming dark yellowish brown when mature, uniseptate, slightly
constricted at the septum, smooth, thialled, guttulate, apical cell slightly longer thtre basal
cel.

Culture characteristic Colonies on PDA reaching 20 mm diameter after 3 weeks at room
temperatureMycelium dry, densegolonies on the surface of PDA, with regular edgéste surface,
dark brown bottom layer, velvety. Reverse white to dark brewimoth.
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Material examined China Yunnan ProvinceWenshan Zhuang and Miao Autonomous
Prefecture,Bamei Town, on submerged decaying wood, 7 February 2022, W.P. W&14,2S

(HKAS 131390, living cultureKUNCC 23 13757.

Notesi Phylogenetic analysis showdaat our new collection (KUNCC233757) clustered
with Neohelicascus gallicuBJFUCC 200224, BJFUCC 200228, and CBS 123118) with 96%
ML/1.00 PPsupport (Fig. 15)Our new collection is similar tdN. gallicus in havingimmersed
ascomata with short ostige peridium thickened arourtieostiole,clavate asci with a long pedicel
and similar sizedq0i 120 x 1223vs. 112128 x 18 22 um), and fusiform to lunate ascospovagh
similar sized 20i 28 x 7.7 10.5vs. 25.131.3x9.312.1um) (Zhang et al. 2014& ang et al. 2023).
Thus, we identified the new collectionldsgallicus Neohelicascus gallicusas been collected from
freshwater habitats in China (Guizhou Province), France, and Thailand (Zhang et al Y20tjet
al. 2023).This s the first time taeport this species from Yunnan Province, China.

Neohelicascus elaterascus MAFF 243867
Neohelicascus elaterascus CBS 1396890
Neohelicascus elaterascus HKAS 131387
Neohelicascus elaterascus MFLUCC 18-0985
85/0.99{ Neohelicascus elaterascus MFLUCC 18-0993
Neohelicascus elaterascus KUNCC 23-14566
Neohelicascus uniseptatus KUNCC23-13742
Neohelicascus uniseptatus MFLUCC 15-0057 T
Neohelicascus uniseptatus KUNCC23-13703
Neohelicascus unilocularis MJF 14020-1
Neohelicascus unilocularis MJF 14020 T
Neohelicascus submerses MFLU 20-0436
Neohelicascus submerses KUNCC23-13741
Neohelicascus aegyptiacus FWCC 99 T
82/-| Nenhelicascus aquaticus MFLUCC 10-0918 T
99/1.00 Neohelicascus aquaticus MAFF 243866
100l1.00l— Neohelicascus alatus KUMCC 17-0145 T
Neohelicascus alatus MFLUCC 17-2300
Neohelicascus aquaticus KUMCC 19-0107
Neohelicascus gallicus BJFUCC 200224 T
Neohelicascus gallicus BJFUCC 200228
Neohelicascus gallicus CBS 123118
— _10.97| | 'Neohelicascus gallicus KUNCC23-13757

92/0.994—__|
96/1.00

100/1.00

Morosphaeriaceae

100/1.00 Helicascus nypae PP 6066
%ascus nypae BCC 36752
10011.00L_ p1ejicascus nypae BCC 36751
Aquihelicascus thalassioideus MJF 14020-2
Aquihelicascus thalassioideus CBS 110441
Aquihelicascus thalassioideus KUMCC 19-0094
100/1.00 1001100 Aquihelicascus thalassioideus KH 242
Aquihelicascus thalassioideus MFLUCC 10-0911 T
100/1.00| [ Aquihelicascus songkhlaensis MFLUCC 18-1154 T
100/1.00' Aquihelicascus songkhlaensis MFLUCC 18-1273

Morosphaeria ramunculicola BCC 18405
. 10?/0-9ﬁ Morosphaeria ramunculicola BCC 18404

/1. Morosphaeria ramunculicola KH 220
Morosphaeria ramunculicola JK 5304B

100/1.00|  100/1.00 Morosphaeria velatispora KH 221

Morosphaeria velatispora BCC 17059

’ Aquilomyces patris CBS 135661 T

0/1.00} Aquilomyces patris CBS 135760
Aquilomyces patris CBS 135662
99/1.00 Clypeoloculus akitaensis CBS 139681 T
Clypeoloculus towadaensis CBS 139685 T
Montagnula opulenta CBS 168.34

87/-

Neohelicascus chiangraiensis MFLUCC 13-0883 T
Neohelicascus griseoflavua MFLUCC 16-0869 T
Helicascus mangrovei BCC 68260 T
10011.00/Helicascus mangrovei BCC 74471 T
Helicascus mangrovei BCC 68258 T
100/1.00 Helicascus kanaloanus ATCC 18591

Neohelicascus

Helicascus

Aquihelicascus

Morosphaeria

Aquilomyces

Clypeoloculus

2x Outgroup

Figure 157 RAXML tree based on analysis bforosphaeriacea¢hat combined LSU, ITS, SSU,
andtefl-Udataset. The combined analyses include 51 strains with 3273 characters including gaps
Bootstrap sup
likelihood (ML) greater than 75% and Bayesian posterior probabilities greater than 0.95 are indicated
above branches as ML/PP. The tree is rooted Mibntagnula opulent{CBS 168.34). The new

(LSU: 850 bpJTS: 576 bp, SSU: 946 bp, atefl-U: 901 bp) .

collections are indicated inred. Exy pe st rains ar e

ndi cated wi
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Figure 161 Neohelicascus elaterasc(l8KAS 131401)aAscomata on the substratum. b, c Vertical
section of ascomata. d, e Structure of peridiuRséudoparaphysegi k Asci. lin Ascospores.
o Germinaihg ascospore. p, g Colonies on PDA from surface and reverse. Scale bars: b = 90 um,

c =50 um, d,lo =10 ym, e, f =20 um,ig =40 um, j, k = 30 pum.
Neohelicascus submers. Dong, K.D. Hyde & H. Zhang, Fungal Divers. 1@68 (2020)
Fig. 18
Index Fungorum number: IF557927; Facesoffungi number: FOF09269
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Saprobic on submerged decaying wood. Asexual morph: Undetermined. Sexual morph:
Ascomata30 330 um diam, 170340 pum high., scattered, comprising dark brown to black fungal
tissues growing in cortex of host, immersed, unilocular, lenticblack, with perpendicular to
substratum ostiole, visible as short, prominent, black ostiole éasdium 16/48 pm thick,
thickened around the ostiole, cortex of host, coriaceous, consistirig-tdygred cells otextura
angularis outer layers with brown to blaclgolygonal, thickwalled cells, inner layers with
subhyaline, polygonal, thiwalled cells Pseudoparaphyses1i 3.4 um wide, numerous, elongated,
cylindrical, hyaline, less separatiohsci(60i ) 90i 160 {220) x 1427 um @= 103.6 x 20 um, n =
40), 8spaed, bitunicate, clavatestraight or slightly curved, rounded at the ap&ikh an ocular
chamber, base of endoascus long, narrow and coiled within ectoAscaspore5i 31 x 6.913
pm (@= 27.4 x 9.7 um, n = 40), obliquely arranged, overlapping uaigeor occasionally biseriate,
ellipsoid to fusiform, straight or slightly curved, subhyaline when young, becoming dark olivaceous
brown when mature, uniseptate, slightly constricted at the septum, smootWwatled, guttulate,
apical cell slightly largr thanthebasal cell, surrounded by a gelatinous sheath.

Culture characteristics Ascospores germinag on PDA within 12 h, and germ tube
produced from the base. Colonies on PDA reaching 15 mm diameter after 3 weeks at room
temperatureMycelium dry, densegolonies on the surface of PDprotrusions, surface is uneven,
grey to pale brown, velvety. Reverse brown to dark brown, smooth, edges is subhyaline gelatinous
substance.

Material examined China Yunnan ProvinceWenshan Zhuang anifliao Autonomous
Prefecture,Bamei Town, on submerged decaying wood, 7 February 2022, W.P. W&%§)4S
(HKAS 131349, living culture KUNCC 23 13741.

Notesi The characteristics of our new collectidtkAS 131349 are indistinguishable from
the holotype of Neohelicascus submersyMFLU 20i 0436), including unilocularjenticular
ascomata, indistinctly septate pseudoparaphyses, ¢lauaitar in size 90i 160 x 1427 vs. 120
165 x 17.52 1  easni)with long, narrow pedicgland ellipsoid to fusiform ascosgs with a
gelatinous sheath (Dong et al. 2020). In addition, phylogenetic analysis also supports our new
collection asN. submersugFig. 15), and this species was recollected from freshwater habitats in
Yunnan Province, China

Neohelicascus uniseptatug). Yang, J.K. Liu & K.D. Hyde) W. Dong, K.D. Hyde & H. Zhang,
Fungal Divers. 10471 (2020) Fig. 19

Index Fungorum number: IF557929; Facesoffungi number: FoOF09271

Saprobicon submerged decaying wood. Asexual morph: Undetermined. Sexual morph:
Ascomata320' 600 um diam, 310'380 um high, scattered or gregarious, comprising dark brown to
black fungal tissues growing in cortex of host, immersed, unilocular, mammitdack with
perpendicular tgubstratunostiole, visible as short cylindrical, prominebliack neckPeridium14i
44 um thick, thickened around the ostiole, mostiynersed, cortex of host, coriaceous, consisting
of several layered cells eéxtura angularis outer layers with brown to black, thigkalled cells,
inner layers with subhyaline tarown, rectangléo elongated, thiwalled cells.Pseudoparaphyses
1.8'4.1 um wide, numerous, elongated, cylindrical, hyaline, septate, sometimes braxszhéal
130 x 1824 ym @= 96.7 x 20.8 um, n = 15),-§oored, bitunicate, clavatstraight or sligtly
curved, rounded at the apex, sometimes base of endoascus long, narrow and coiled within ectoascus.
Ascospore25134 x 8.6 10.9 um @= 27.9 x 9.8 um, n = 40), overlapping, mostly obliquely
biseriate, fusiform, olivaceous brown, uniseptate, slightlystacted at the septum, smooth, thin
walled, guttulate, apical cell slightly larger thidne basal cell.

Culture characteristics Ascospores germinag on PDA within 12 h, and germ tube
produced from the base. Colonies on PDA reaching 15 mm diaméter3aiveeks at room
temperature. Mycelium dry, densmlonies on the surface of PDA, with regular edges, surface flat,
has an obviously punctate protrusigrey to brown, velvety. Reverse brown to dark brown, smooth,
edges with subhyaline gelatinous dainse.
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Material examined China Yunnan ProvinceWenshan Zhuang and Miao Autonomous
Prefecture Bamei Town, on submerged decaying wood, 7 February 2022, W.P. W&233S
(HKAS 131356, living culture KUNCC 23 13703;ibid., S-3503 HKAS 131393, living culture
KUNCC 23 13742.
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Figure 177 Neohelicascus gallicuHKAS 131390) a Ascoma on the substratum. b, ¢ Vertical
section of ascomata. d, e Structure of peridififdseudoparaphysegi | Asci. mi o Ascospores.
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p, g Colony on PDA from surface anelerse. Scale bars: b, ¢ =50 pm,idh, &, | = 20 ym, e = 15
pm, i, j = 30 pm, nho = 10 pm.

Figure 1817 Neohelicascus submers(ldKAS 131349) a Ascoma on the substratum. b Vertical
section of ascoma. c, d Structure of peridiumPseudoparaphysef’j Asci. k, | Ascospores.

m Germinaihg ascospore. n, o Colony on PDA from surface and reverse. Scale bars: b =80 um, ¢ =
20 um, d, Km =10 pm, e =50 um, f, j = 30 pumj ig= 40 pm.
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Notesi In the phylogenetic analysi§i@. 15), our new collections (KUNCC233703 and
KUNCC23 13742) clustered with the type strainN®ohelicascus uniseptat(MFLUCC 15 0057).
Moreover, our new collections match well with tlescriptionof N. uniseptatusWe therefore
identified our new colletions as\. uniseptatusa speciswhich was introduced by Luo et al. (2016)
on submerged wood in Chiang Rai Province, Thailémdhis study, the fungus was collected from
China for the first time.

Occultibambusacea®.Q. Dai & K.D. Hyde

Dai et al. (2017) establishe@ccultibambusaceago accommodate two new genera
Occultibambusaand Seriascoma as well as two known gener&ersicolorisporium and
NeooccultibambusgHatakeyama et al. 2008, Doilom et al. 2017), based on morphological and
phylogenetic analysis. Then, Phookamsak et al. (2019) added a nevBgennsofusispor#o this
family. And all above five genera were accepte®uocultibambusaceaim recent studyYu et al.
2021).

OccultibambusaD.Q. Dai & K.D. Hyde

Occultibambusavas introduced by Dai et al. (2017) to accommodate three new species that
associated on decaying bamboo culms, Witthambusa@as the typeTen species are accepted in
this genus, andll species were isolated froBambusoideaéHyde et al. 2016/Zhang et al. 2017a
Jiang et al. 2021&u et al. 2021).

Occultibambusa clavat&V.P. Wang, H.W. Shen, K.D. Hyde & Z.L. Luo, sp. nov. Fig. 21

Index Fungorum number: #2424 Facesoffunghumber: FOE6097

Etymologyi Referring to theclavate asci of this fungus

Holotypei HKAS 131377

Saprobicon submerged stem BmbusoideaeAsexual morph: Undetermined. Sexual morph:
Ascomata210'350 pum diam, 19260 pm high., scattered, seimmersed visible as black
ellipsoidal on host surface, uniloculate, flat spheroi@stiole papillate, central, cylindrical,
periphysate Peridium 9.3'50 pum thick, thinning around the ostiole, cortex of host, coriaceous,
consisting of several layered pale browrbtown, irregular or nearly oval cellsteitura angularis
Hamatheciuncomposed of densé,8 4 pum wide, subcylindrical, hyalin® brown, transversely
septate, brancheoseudoparaphysefsci60i 130 x 1721 um @= 86.1 x 19.1 um, n = 15),-8
spored, Hunicate, fissitunicateglavate, slightly curved, mostly with a short pediceletoimgates
after discharge (up to 60 um longproadly rounded apicalith an ocular chambeAscospore5i
31 x6.48.7 um @= 28.1 x 7.5 um, n = 30), overlapping, biseriate, hyaline when young, pale olive
when mature, fusiform with acute ends, straight or slightly curved, apical cell slightly largérehan
basal cell, mostly uniseptategptate cendd, slightly constrictedat the septum, guttulate, smooth
walled.

Culture characteristic Ascospores germinag on PDA within 12 h, and germ tubproduced
from the both ends. Colonies on the malt extract agar (MEA) reaching 25 mm diameter after 3 weeks
at room temperature. Mytiem dry, densecolonies on the surface of MEA, with regular edges,
velvety,white. Reverseircular,brown to dark brown, with white edges, smooth.

Material examined China Yunnan ProvinceWenshan Zhuang and Miao Autonomous
PrefectureBamei Town, on submerged dead sterBarihbusoideaspecies, 7 February 2022, W.P.
Wang, $3263 HKAS 131377, holotype extypeliving cultures CGMCC 3.25424 = KUNCC 23
14577.

Notesi In the phylogenetic analysi®ccultibambusa clavattCGMCC 3.25424) anstitutes
an independent lineage that is basaDtoaquatica O. bambusaeO. chiangraiensisO. jonesij
O. kunmingensiandO. pustulawith 100% ML/1.00 PP support (Fig. 20pDccultibambusa clavat
has larger ascospores th@naquatica O. bambusaeO. chiangraiensi@ndO. pustula(Dai et al.
2017 Hyde et al. 2016kJiang et al. 2021a{ccultibambusa clavatdiffers fromO. jonesiiin having
thinning peridium around the ostioleshorter, but broader ascospor2si@1l x 6.48.7vs. 271 33.5
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8 5.5 6.5um) (Zhang et al. 2017a{ccultibambusa clavataas densedmatheciunand shorter asci
(60i 130 x 110140(i 160) un) with broad rounded apical, which is different fr@mkunmingensis

(Dong et al. 2020 We therefore identyf O. clavataas a hew sgries.
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Figure 197 Neohelicascus uniseptat(ldKAS 131394) a Ascomata on the substratum. b Vertical
section of ascoma. ¢, d Structure of peridiunPssudoparaphyse§ii Asci. jim Ascospores.
n Germinaing ascospore. o, p Colonies on PDA from surface and reverse. Scale bars: b = 100 pm,

C,in=10 um, d = 15 pm, e, f = 20 pmi;ig= 30 pum.
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99/1.00 | Occultibambusa bambusae MFLUCC 13-0855 T
95/1.00 || Occultibambusa bambusae MFLUCC 11-0394
-/1.00 - Occultibambusa chiangraiensis MFLUCC 16-0380 T

— Occultibambusa pustula GZCC 19-0045

921001 994 00 | Occultibambusa pustula MFLUCC 11-0502 T

100/1.00 -/1.00 [— Occultibambusa aquatica MFLUCC 11-0006 T

Occultibambusa jonesii GZCC 16-0117 T
100/1.00

100/1.00 Occultibambusa kunmingensis KUMCC 21-0019
Occultibambusa kunmingensis HKAS 102151 T

Occultibambusa clavata CGMCC 3.25424 T

100/1.00

100/1.00 [ Occultibambusa sichuanensis CGMCC 3.20938 T Occultibambusa
\ 100/1.00 Occultibambusa sichuanensis UESTCC 22.0004
100/1.00 | Versicolorisporium triseptatum JCM 14775 Versicolorisporium

100/1.00 | 4 10/1.00 r Occultibambusa hongheensis KUMCC 21-0020 T
Occultibambusa maolanensis GZCC 16-0116 T
Occultibambusa fusispora MFLUCC 11-0127 T
100/1.00 - Seriascoma yunnanense MFLU 19-0690 T
Seriascoma didymosporum MFLUCC 11-0179 T

== Outgroup

Figure 207 RAXML tree based on analysis 6fccultibambusahat combined LSU, SSUef1-U ,

ITS, andrpb2 dataset. T combined analyses include 18 strains with 4302 characters including gaps
(LSU: 853 bp, SSU: 986 brefl-U: 930 bp, Fph2S967 bp)6Bdotskrgp sup@Eom vdlues

for maximum likelihood (ML) greater than 75% and Bayesian posterior probabilities greater than
0.95 are indicated above branches as ML/PP. The tree is roote@eavitscoma didymosporum
(MFLUCC 111 0179) andS. yunnanese(MFLU 191 0690. The new collection is indicated in red.

Ext ype strains are indicated with ATo after t}

PericoniaceadNann

Periconiaceaewas introducedy Nannizzi (1934), antlypified by Periconig which is the
largest genus d?ericoriaceae Originally this family consisted of four genevéz., Bambusistroma
Flavomyces Noosig and Periconia and phylogenetic analysis showed tligzdambusistroma
FlavomycesandNoosiaclustered witin Periconiaspecies (Liu et al. 201 Thambugala et al. 2017
Hyde et al. 2018Jayasiri et al.2019 Phookamsak et al. 2019Yang et al. (2022) treated
Bambusistromand Noosiaas synonyms oPericoniabased on characteristics and phylogenetic
analysesFlavomycesvasintroduced by Knapp &tl. (2015) inroot of Festuca vaginatawhich no
correspondingnorphologicalcharacteristics are providednd n phylogenetic studyklavomyces
species always clustered wRericoniaspeciesTherefore, it is difficult to explain th&lavomyces
andPericoniabelong to different genera.

PericoniaTode

Periconiawas introducedby Tode (1791) and typifiedy P. lichenoidesMost species in the
genus are known by the asexual morphiat characterized by reduced or macronematous,
mononematous, septate, apically branched or unbranched conidiophores, monoblastic to polyblastic,
integrated or discrete conidiogenous cells, and catenate or solitary, aseptate, globose to subglobose,
or fusoidellipsoidal conidia (Jayawardena et al. 20XaAng et al. 2022). While, five specjasz,,
P. didymosporumP. homothallica P. igniaria, P. prolifica, and P. pseudodigitatehave been
documented with sexual morphs, which are characterized by scattered or grouped, globose ascomata
with a central ostiole, oblong to cylindrical, shpgedicellate asci, and hyaline, fusiform, septate
ascospores with an [k20i5iTaneka st hl.e2@lfbngsanam et ah [2G26). e t
Periconiaspecies are commonly saprobic on plant substrates from terrestrial hawttatsnly a
few species known from freshwater habitats (Tanaka et al., Py et al. 2020vang et al. 2022).
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Figure 217 Occultibambusa clavattHKAS 131377, holotype), b Ascomata on the substratum.
c, d Vertical section of ascomata. e Structure of ostiole and periditfamatheciumgij Asci.
kin Ascospores. o Germimad) ascospore. p, g Colony on MEfom surface and reverse. Scale
bars: ¢, d =50 um, e = 30 unmij &£ 15 pym, j = 20 pum, ko = 10 pm.

Periconia thysanolaena&.F. Yang, H.B. Jiang and Phookamsak, J. Fungi 8,248022)

Fig. 23
Index Fungorum number: IF559499; Facesoffungi nunfbefi6122
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