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Abstract

This paper is the fourth in a series focused on lignicolous freshwater fungi from China.
Yunnan Province is onef the hotspots for fungal research in China, with particularly remarkable
fungal diversity, but there is still a significant knowledge gap in our understanding of lignicolous
freshwater fungi in lentic habitats (such as lakes and ponds) compared twalotats. As part of
our ongoing research on the diversity of lignicolous freshwater fungi in Yunnan plateau lakes, 35
collections of Pleosporales (Dothideomycetgs were collected and discovered. Based on
morphological characteristics and multigene conwien datasets, these collections were
identified as 21 species, including 18 new specwg, Aguimassariosphaeria aquatica
Astrosphaeriellayunnanensis Beverwykella grandispora Cryptocoryneumsinense Floricola
aquatica Hermatomyces hongheensis Hongkongmyces cylindricisporus H. guttulatus
H. hongheensjsH. yunnanensis Lindgomycesyunnanensis Lolia fusiformispora Periconia
dujuanhuensis P. hongheensjs P. yunnanensjs Pseudotetraploa aquatica Roussoella
dujuanhuensisand Triplosphaeria yurnanensis one new geographical record for China,
Setoseptoria phragmitiand two new records for freshwater habitatsicericola qujingensisnd
Occultibambusa jonesiiDetailed descriptions, illustrations, and notes are provided for these
species. The enusParalentitheciumand the specieB. aquaticumandP. suaeare also validated
here. The study increases the number of lignicolous freshwater fungi in Yunnan Plateau lakes and
enhances our understanding of the freshwater fungal diversity in lentiwvétesthabitats.
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INTRODUCTION

Lignicolous freshwater fungi are a special ecological group, referring to those taxa that occur
on woody debris submerged in freshwater habitats (Hyde et al. 2016a, Calabon et alTR2e23)
are widely distributed in lotic (such as lakes, ponds, reservoirs ), lentic (such as rivers, and streams)
and artificial freshwater habitats (such as water cooling toweérs) et al. 2004) Lignicolous
freshwater fungi play a key role in the decomposition of submerged imdoeshwater habitats,
breaking down lignocelluloseand releasing nutrients, and all of these are important in ecosystem
functioning(Yuen et al. 1998, Bucher et al. 2004, Hyde et al. 2016ghicolous freshwater fungi
have been weltudied in Asia over the pasechde, with particular emphasis on China and
Thailand. Some new species and higlesel classifications have been introduced, based on
morphological and phylogenetic analyses (Hyde et al. 2016a, 2023a, b, Luo et al. 2016, 2018a, b,
2019, Bao et al. 2018021a, 2022, 2023, Yang et al. 2019, 2021, 2023, Calabon et al. 20214,
Dong et al. 2020, 2021, Manawasinghe et al. 2022, Shen et al. 2022a, Zhang et alnZ@22jt
years, Yunnan has been one of the hot spoteesearch on lignicolous freshwater fungi, with more
than 280 species already reported (Bao et al. 2019, 2020, 2021a, 2023, Luo et al. 2019, Dong et al.
2020, 2021, Shen et al. 2022&)owever, these species wemainly reported from lotic habitats,
with only a few species form lentic habitats (plateau laK€s) et al. 2002, Luo et al. 2004)
A comprehensig study on the diversity and distribution pattern of lignicolous freshwater fungi in
lakes from Yunnan Plateau is ongoing and several studies have been published (Luo et al. 2018a,
Huang et al. 2022, Li et al. 2022, Shen et al. 2022b, 2023, Bao et a)..2@28et al. 2023)Even
though these investigations have increased the number of lignicolous freshwater fungi from plateau
lakes in Yunnan, there are still significant knowledge gaps in our understanding ofuthgisie
the lakes in the region relative to lignicolous freshwater fungi in lotic freshwater habitats.

Pleosporales the largest order in thBothideomyceteswas formally established bgarr
(1987) to accommodate species characterized by: ascomata with narrowly or broadly cellular
pseudoparaphyses, asci in a basal layer, peridium usually pseutdbyanatous, and ascospores
that exhibit bipolar asymmetiarr 1987) Currently,Pleosporalesomprises 91 farhes and 614
genera, the members have been reported as epiphytes, saprobes, endophytes or parasites, pathoger
hyperparasites on fungi or insects and or as lichenized fungi on a variety of substrates in terrestrial
and aquatic habitats (Zhang et al. 20d2de et al. 2013, Wanasinghe et al. 2018, Hongsanan et al.
2020a, Mapook et al. 2020, Wijayawardene et al. 202Ra&@shwater fungi irfPleosporalesare
highly diverse with more than 30 families including lignicadofieshwater fungi, and most of
which are distributed in Astrosphaeriellacege Dictyosporiaceag Distoseptisporaceae
LentitheciaceaglLindgomycetacead.ophiostomataceaeetc. (Cai et al. 2008, Tanaka et al. 2015,
Boonmee et al. 2016, Su et al. 2016, Hgtal. 2016b, 2017, 2020a, 2021, Luo et al. 2018b, Bao
et al. 2019, Dong et al. 2020, 2021, Calabon et al. 2021b, 2022, Yang et al. 2021, Shen et al. 2022b,
Zhai et al. 2022, Zhang et al. 2022, Hu et al. 2023)

We have been systematically studying lignicolous freshwater fungi in Yunnan plateau lakes
and several new taxa have been introdyétang et al. 2022, Li et al. 2022, Bao et al. 2023, Luan
et al 2023, Shen et al. 2023Jhe present study is part of our ongoing research on lignicolous
freshwater fungi in Yunnan plateau lakes. Specimens of decaying wood were collected from
several plateau lakes (including, Cibihu, Dianchi, Dujuanhu, FuxianhuwihwgQiluhu, Xihu,
Xingyunhu, Yangzonghai and Yilonghu lakes) and Mofanghe Reservoir in Yunnan Province.
Through morphological examination and molecular phylogenetic analysis, we identified and
determined the phylogenetic placement of the novel lignicdi@stiwater fungi. Based on unique
morphology and multigene phylogeny, eighteen new species, a new geographical record in China,
and two new records of freshwater habitats, are described in detail and illustrated.

MATERIALS AND METHODS

Specimen collectio, examination and isolation
The specimens of submerged decaying wood were collected from plateau lakes in Yunnan
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Province between 2021 to 2023, including, Cibihu, Dianchi, Dujuanhu, Fuxianhu, Luguhu, Qiluhu,
Xihu, Xingyunhu, Yangzonghai and Yilonghu lak€kamples collection, processing, incubation,
observation and isolation were conducted according to Luo et al. (2018b) and Shen et al. (2023)
Specimens were deposited in the Cryptogamic Herbarium of Kunming teastiu Botany,
Chinese Academy of Sciences (HKAS), Kunming, China. The pure cultures were deposited with
the China General Microbiological Culture Collection Center (CGMCC), and Kunming
Institute of Botany Culture Collection (KUNCC). Facesoffungi numbard Index Fungorum
number were obtained as described (dayasiri et al. 2015pnd Index Fungorum number
(https://indexfungorum.org/names; accessed on 20 June 2024).

DNA extraction, PCR amplification and sequencing

DNA extraction, PCR amplification, sequencing, and phylogenetic analysis were done
following the methods ofenanayake et al. (2020lycelia for DNA extraction from each isolate
was grown on PDA foriliwee ks at 24 . Tot al genomBOOmMPNA w
axenic mycelium, scraped from the edges of the growing culture, using a sterile scalpel and
transferred to 1.5 mL microcentrifuge tube using sterilized inoculum needles. Mycelium was
ground to &ine powder with liquid nitrogen or quartz sand to break the cells for DNA extraction.
DNA was extracted with the Treli8f Plant Genomic DNA Kit (TSP101) following manufacturer
guidelines.

Six gene regions, ITS, LSU, SSt&fl-U rpb2 andtub2 were ampfied using ITS5/ITS4
(White et al. 1990), LROR/LRYVilgalys & Hester 199Q) NS1/NS4 (Liu et al. 1999), EF1
983F/EF12218R(Liu et al. 1999) RPB25F/RPB27cR (Liu et al. 1999)and T1/BT2b (Glass &
Donaldson 1995) primer pairs, respectively. Primer sequences are available in the WASABI

dat abase on the AFTOL website (aftol.org). T
PCR MasterMix (mixture of DNA Polymerase, dNTPs, lgnd optimized buffer; Genesand

Bi ot ech, Beijing, China), 1 eL of each prim
(10 &M), 1 eL templ at e RiNtNed water(kua et Bl. 2818)Thed . 5 ¢
PCR ther mal cycling conditions o f I TS wer e:

denaturation at 94 for edOnsg,atdmmealti 72 at foob
extension at 7 2 teft-b r w elrOe : mi 9n4; LSfUorand mi n, f

denaturation at 94 for 30 s, annealing at 5
extensi onlOminrpgb2 werdfe®: 95 for 5 min, foll owe
95 for 1 min, annealing at 52 for 90 s, [
72 for 10 min. PCR products werenrdnend pur |

buffer according to the manufactureros protc
Tsingke Biological Engineering Technology and Services Co., Ltd (Beijing P.R. China).

Phylogenetic analyses

BLAST searches using the BLASTn algorithnene performed to retrieve similar sequences
from GenBank (http://ncbi.nim.nih.gov, accessed on 14 June 2024). The sequences were aligned
using MAFFT online service: multiple alignment program MAFFT v.7 (Kurekal.2013, Katoh
et al. 2019, http://mafft.brc.jp/ alignment/server/index.html, accessed on 14 June 2024), and
sequence trimming was performed with trimAl .12 with default parameters
(http://trimal.cgenomics.org for specific operation steps, Caalkiérrez et al. 2009). The
sequence dataset svacombined using SquenceMatrix v.1.7.8 (Vaidstaal. 2011). FASTA
alignment formats were changed to PHYLIP and NEXUS formats by the website: ALignment
Transformation EnviRonment (ALTER) (http://sing.ei.uvigo.es/ALTER/, accessed on 14 June
2024).

Maximum lkelihood (ML) analysis was performed setting RAXNMHPC2 on XSEDE
(8.2.12) (Stamatakis 2006, Stamatadtisal.2008) in CIPRES Science Gateway (Milkgral 2010,
http://phylo.org/portal2, accessed on 25 June 2024), using the GTR+GAMMA model with 1000
bodstrap repetitions. Bayesian analyses were performed in MrBayes 3.2.6 (Ratcali£012)
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and the besfit model of sequences evolution was estimated via MrModeltest 2.2 (Guindon &
Gascuel 2003, Darribet al.2012). The Markov Chain Monte Carlo (MCM&ampling approach

was used to calculate posterior probabilities (PP) (Rannala & Yang 1996). Bayesian analyses of six
simultaneous Markov chains were run for 1M generations and trees were sampled every thousand
generation. Phylogenetic trees were visualizesing FigTree v1.4.0 (http://tree.bio.ed.ac.uk
[/software/figtree/), editing and typesetting using Adobe lllustrator (Al) (Adobe Systems Inc., San
Jose, CA, USA). The new sequences were submitted in GenBank and the strain information used in
this paper argrovided in Supplementary Table 1.

RESULTS
Taxonomy

Astrosphaeriellacea®hookamsak & K.D. Hyde, Fungal Diversity 74: 161 (2015).
Astrosphaeriellaceaavas introduced to accommodate speciesAefrosphaeriellasensu
stricto and Pteridiospora with erumpat, carbonaceous ascostromata. Additionally,
Astrosphaeriellavas designated as the type genus by Phookamsak et al. (200&e)ir study, a
new genusAstrosphariellopsiswas introduced to accommodate bakeriana which previously
belonged to Astrosphaeriella though the genus was excluded froAstrosphaeriellaceae
(Phookamsak et al. 2015&Jowever, based on mulgene phylogenetic analysi8/anasinghe et al.
(2018) assigned Astrosphaeriellopsisto Astrosphaeriellaceaeand accepted four genera,
AstrosphaeriellaAstrosphaeriellopsisPteridiospora andPithomycesn this family (Wanasinghe
et al. 2018) In subsequent studiesicrocordiqsis Aquatospora Caryospora Javarig,
Mycopepon Quercicola Triseptatospora and Xenoastrosphaeriella were accepted in
Astrosphaeriellaceadased on morphological and phylogenetic studies (Jayasiri et al. 2019,
Wijayawardene et al. 2022a, Konta et al22)) Currently, eleven generaiz, Aquatospora
Astrosphaeriella Astrosphaeriellopsis Caryospora Javaria  Mycopepon Pithomyces
Pteridiospora Quercicolg Triseptatospora and Xenoastrosphaeriellaare accepted in
AstrosphaeriellaceaeAstrosphaeriellaceaes widespread in distribution and its members are
usually saprobic or parasitic on bamboo, palms, or stout grasses (Liu et al. 2011, Phookamsak et al.
2015a, Hongsanan et al. 2020a, Konta et al. 2023)

AstrosphaeriellaSyd. & P. Syd., Annls mycol. 11(3): 260 (1913)

Astrosphaeriellawas introduced bysydow & Sydow (1913with A. fusisporaas the type
speciesAstrosphaeriellaspecies are mainly known in their sexual morph and are characterized by
carbonaceous, conical to mammiform ascomata, with ruptured, reflexed, stellate, host remnants
around the base and pale brown to brown, fusiform ascospores produced in bitunicatecaylindri
to cylindric-clavate asci (Sydow & Sydow 1913, Hawksworth 1981, Yue & Eriksson 1986, Barr
1990, Hyde 1992, 1994a, b, Aptroot 1995, Frélich & Hyde 1995, Hyde & Frohlich 1998, Tanaka &
Harada 2005, Tanaka et al. 2009, Liu et al. 2011, Phookamsak di1&k)2Astrosphaeriella
species can also be recognized by their unique trabeculate pseudoparaphyses (Liew et al. 2000).
Astrosphaeriellais a morphologically welstudied genus, species in the genus are reported as
saprobes or pathogens from aquatic anes$trial habitats (Hyde & Froéhlich 1998, Liu et al. 2011,
Phookamsak et al. 2015apstrosphaeriellahas been revised several times based on its
morphology,Hawksworth (1981kircumscribedAstrosphaeriellaas an exclusively tropical genus
occurring on bamboo or palm plants, and accepted four spechegrosphaeriellaHawksworth
1981) Hyde & Frohlich (1998yeviewed the genuand accepted 31 species (including Evly
described speciesilyde et al. (2000&xpanded the concept Astrosphaeriellao include species
with slit-like ostioles.Currently, 52 species are listed in the Species Fungorum database, although
only approximately ten species are accepted by Wijayawardene et al. (ZD22sg species occur
as saprobes on bamboos, palms and stassgs from terrestrial habitats (Hawksworth 1981, Hyde
& Frohlich 1998, Hyde et al. 2000, Liu et al. 2011, Phookamsak et al. 204Bajeas a few
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species have been reported in freshwater halfiigide & Frohlich 1998, Cai et al. 2003, Ren et al.
2013, Dong et al. 2020)

Astrosphaeriella yunnanensisl.W. Shen, K.D. Hyde & Z.L. Luo, sp. nov. Fig. 1

Index Fungorum number: IF571997; Facesoffungi number: FOF15477

Etymologyi The name refers to Yunnan Province, where the type specimen of this fungus
was collected.

Holotypei HKAS 131656.

Saprobicon decaying submerged wood in freshwater. Sexual mégptomate600' 900 um
high, 530910 um diam., erumpent to superficial, solitaoygregarious, conical, with ruptured,
reflexed, stellate, carbonaceous, host remnants around the badeculate, carbonaceous,
breakable, ostiolateOstiolesshort, centrally locatedPeridium uneven in thickness, B8 0 & m
wide atthe base, T 1 0 e m wi de on si des, composed of s
black, melanized, irregular cells dextura angularisto textura prismatica Hamathecium
composed of numerous,id pm wide, filiform, trabeculate pseudoparaphyses, anastomosing
among the asci, embedded in a hyaline, gelatinous mAsox169 194( 205) x 911 um &= 181
x 10 um, n = 25), &pored, bitunicate, fissitunicate, cylindrical, straight or slightly curved, lghort
pedicellate, rounded at the apex, with an ocular charmsenspore83i40 x 45 um =36 x 4
pm, n = 40), overlappingi3-seriate, elongate, narrow fusiform, straight or slightly curved3)i(
septate, constricted at the central septunglihg to pale brown, guttulate, smoatialled,
surrounded by entire mucilaginous sheath. Asexual morph: Undetermined.

Culture characteristids Ascospore germinated on PDA within 12 h and germ tubes produced
from ends of ascospore. Colonies on PDA reaclifig2 cm diam. after two months at room
temperature, colony circular, smooth edge, surface hyphae pale brown, flocculent, dense, sparse
and thin at the edge, bulge at middle; reverse side pale brown to dark brown, smooth, cracked at the
middle.

Material ekaminedi China, Yunnan Province, Puer City, Dujuanhu Lake, 24°32'15.6" N,
100°1'30.00" E, 2500 m; on a rotten bamboo branch submerged in water, 21 February 2022, H.W.
Shen, S2820 (HKAS 131656, holotype);tgge culture KUNCC 2B16916.

GenBank numberis LSU: PQ436668, SSU: PQ43525éf1-U: P Q45694 4.

Notesi Astrosphaeriella yunnanensienforms to the generic conceptAdtrosphaeriellan
having carbonaceous, conical ascomata, with ruptured, reflexed, stellate, host remnants around the
base; fusiform ascospores produced in bitunicatiéndrcal to cylindricclavate asci (Liu et al.

2011, Phookamsak et al. 2015&#) is similar to A. angustisporaand A. mauritiaein having
superficial and carbonaceous ascomata, eloffgatirm, hyaline, septat@ascospores with a
mucilaginous sheath. HowevelAstrosphaeriella yunnanensidias larger ascospores than

A. angustisporg33/40 x 45 pmvs. 25 30 x 2.32.8 um), and the ascospore surrounded by an
entire mucilaginous sheath, while the sheatA.ofngustiporais flamelike at both end¢Hyde &
Frohlich 1998) Astrosphaeriella yunnanendigs longer ascospores (3 x 45 umvs. 25/ 28.8

x 4i 5.3 um) with more septa {B vs.1) thanA. mauritiae In the multigene phylogenetic analysis,
Astrosphaeriella yunnanensisgmsal toAstrosphaeriellawith 100% ML and 1.00 BYPP support

(Fig. 2). Following the guidelines of Pem et al. (2021) and based on morphological differences and
phylogenetic analysis, watroduceAstrosphaeriella yunnanensas a new species.

Cryptocoryneacead. Hashim. & Kaz. Tanaka, Persoonia 39: 56 (2017)

Cryptocoryneaceagvas introduced byHashimoto et al. (201Ap accommodate the single
genws Cryptocoryneumbased on morphological and mdticus phylogeny resultéHashimoto
et al. 2017) and belongs iDothideomycetefWijayawardene et al. 2022¢ryptocoryneaceaes
known only by its asexual morphgjith most members acting as saprobes on plant debris in
terrestrial habitats. N&ryptocoryneaceaspecies have been collected from freshwater habitats
(Kirk 1983, Hashimoto et al. 2016, Boonmee et al. 2021)
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CryptocoryneumrFuckel, Jb. nassau. Ver. Naturk-28: 372 (1870)

Cryptocoryneuma monophyletic genus i@ryptocoryneacegewas established bluckel
(1865)to accommodat€. fasciculatum(= C. hysterioides(Fuckel 1865, Hashimoto et al. 2016)
Cryptocoryneums characterized by stromatic sporoti@, cheiroid conidia, and conidial arms
developed upwards from the cap cells (Fuckel 1865, Hashimoto et al. 2016,2&@4himoto et al.
(2016) carried out a taxomnic reassessment of the speciesCiryptocoryneumbased on the
morphological observations and molecular analysig] proposed that conidial size, number of
conidial arms and conidial septa are important characteristics for species delinflastimmoto
et al. 2016) In their study, seven new species were introduced, and a key was provided for 13
accepted species, based on detailed morphological characteristics. Subsequently, a new species,
C. rosae was introduced fronUzbekistan on the wood dRosasp. (Boonmee et al. 2021)
Currently, 14Cryptocoryneunspecies have been described worldwide, and most of them occur on
dead wood, a few species reported from leaf litter or on glralung(Talbot 1952, Kirk 1983,
Hashimoto et al. 2016, Boonmee et al. 2021)

Figure 17 Astrosphaeriella yunnanengBIKAS 131656, holotype). a, b Appearance of ascomata
on host substrate. ¢, d Sections ofomsata. €g Peridium. h Pseudoparaphyses. h, j Asci.
ki o Ascospores. p Germinated ascospore. g, r Colony on PDA. Scale bars: d = 20Q gn7,0e
pum, h, kp =20 um, i, j =40 pm.
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100/1. 00 Caryospora aquatica MFLUCC 11-0008 Caryospora

100/1.00 Caryospora submersa MFLUCC 18-1283
100/1.00 | Acuminatispora palmarum MFLUCC 18-0460 -

| Acuminatispora palmarum MFLUCC 18-0264 Acuminatispora
— Triseptatospora calami MFLUCC 15-0305 Triseptatospora

100/1_00( Occultibambusa chiangraiensis MFLUCC 16-0380

Occultibambusa bambusae MFLUCC 13-0855 Outgroup

0.03

Figure 2 7 Phylogram generated from maximum likelihood analysis basedoorbined LSU,

SSU, tefl-U and rpb2 sequence dataset representisirosphaeriellaceaeForty-two strains are
included in the combined analyses which comprise 4682 characters including gaps (1322 characters
for LSU, 1409 characters for SSU, 853 charactens té&fl-U , 1044 characters forpb2).
Occultibambusa chiangraiensfMFLUCC 16 0380) andO. bambusa¢MFLUCC 13 0855) were
selected as the outgroup taxa. Phylogenetic trees generated from maximum likelihood and Bayesian
inference analyses were similar imeoall topologies. The bestoring RAXML tree with a final
likelihood value 0f-18969.103671 is presented. The matrix had 1310 distinct alignment patterns,
with 39.07% undetermined characters or gaps. Estimated base frequencies were as follows: A =
0.250®1, C = 0.242761, G = 0.2%91, T = 0.226807; substitution rates AC = 1.355592, AG =
3.863968, AT = 1.201855, CG = 1.109714, CT = 10.015154, GT = 1.000000{dmgth =
1.107489; gamma distribution shape parameter
(BYPP) from MCMC wereevaluated with a final average standard deviation of split frequencies
less than 0.01. Bootstrap support values for maximum likelihood (ML) greater than 65% and
Bayesian posterior probabilities (BYPP) greater than 0.95 are defined above the nodes as
ML/BY PP. The type strains indicated are in bold and newly generated sequence are shown in blue.
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Cryptocoryneum sinenskEl.W. Shen, K.D. Hyde & Z.L. Luo, sp. nov. Fig. 3

Index Fungorum number: IF571860; Facesoffungi number: FOF15478

Etymologyi The name refers tGhina, where the holotype was collected.

Holotypei HKAS 131841.

Saprobicon decaying submerged wood in freshwater. Asexual magplerodochiaon
natural substrate effuse, superficial, conspicuous, glistening, flattened, pulvinate, often confluent,
dark brown to black.Conidiophoresarising from the stromatic cells, straight, simple, septate,
hyaline to pale brown, smootRonidiogenous cellsnonoblastic, cylindrical to oblong, terminal,
determinate, hyaline to pale brow@onidia (26i)31i 413G 49) x 1928(37) xm3®6G | 24 ¢
n = 40), solitary, dry, acrogenous, branched, cheiroid, with brown cap cells firmly united together,
7116 arms (mostly 11 arms); basal cells brown, cuneiform, smoothwtliad; arms (22)30i
38(G42) x45 exw (34 | 5 &m, n = 40), cylindrical,
smooth, 79(i 11)septate. Sexual morph: Undetermined.

Cultural characteristic§ Conidia germinating on PDA and germ tubes produced from
peripheral cells of conidium within 2 Colonies on PDA, reaching 1A5 cm after two months
at room temperature, colony circular or Irregular, smooth edge, surface hyphae pale brown, fluffy,
flocculent; reverse side pale brown to brown, dense, cracked in the middle.

Material examined China, Yunnan Province, Yuxi City, Mofanghe Reservoir, 23°40'36" N,
101°44'08" E; 2213 m; on submerged decaying wood, 23 February 2023, W. Ying, on submerged,
H.W. Shen, FD 4610i 1 (HKAS 131841, holotype), etype culture KUNCC 2B14279.

GenBank numbers ITS: PQ340459, LSU: PP189895, SSU: PQ435268;U : PQ45694c¢
rpb2: PQ348599.

Notesi Cryptocoryneum sinenss similar to otherCryptocoryneumn having cheiroid,
septate conidia, and conidial arms developedardsfrom the cap cell§Fuckel 1865, Hashimoto
et al. 2016, Hashimoto et al. 2017, Boonmee et al. 20Ba¥ed on the key to species of
Cryptocoryneunprovided byHashimoto et al. (2016€. sinensean be distiguished from other
Cryptocoryneunspecies. In the phylogenetic analyd, sinenseclustered withC. rosaewith
100% ML and 1.00 BYPP support (Fig. 4). The comparison of ITS, LSU, 884D and rpb2
sequences betwedh sinenseandC. rosaeshows that ITStefl-Uandrpb2 have 1% (5/477 bp),

2.3% (20/884 bp), and 2.3% (23/989 bp) differences respectively, while there are not any base pair
differences between LSU and SSU sequences. Usinguibelines of Chethana et al. (2021), and
based on morphological and phylogenetic evidence, we introdu@nenseas a new species,
which is the first species @ryptocoryneundiscovered from freshwater habitats.

Hermatomycetaceakocq. ex A. Hashim& Kaz. Tanaka, Persoonia 39: 56 (2017).
Hermatomycetaceawas informally proposed as a provisional name Upgquin (1984)

which was later confirmed bilashimoto et al. (201@nd reintroduced to accommodate the single

genus Hermatomycesbased on phylogenetic analygidashimoto etal. 2017) Only asexual

morphs have been reported, and are characterized by dimorphic conidia (lenticular or cylindrical)

arising from sporodochial conidiomat€hang 1995, Tibpromma et al. 2016, Hashimoto et al.

2017, Koukol et al. 2018, Ren et al. 2021)

HermatomycesSpeg., Anal. Mus. nac. B. Aires, Ser. 3 13: 445 (1910)

Hermatomycesvas established b$pegazini (1910)to accommodateél. tucumanensidt is
characterized by pulvinate, sporodochial conidiomata and dimorphic conidia (lenticular or
cylindrical) arising from monoblastic, integrated, terminal, cylindrical conidiogenous cells. The
lenticular conidh are globose to subglobose, ellipsoidal, muriform, with subhyaline to pale brown
peripheral cells surrounding dark brown to black central cells; the cylindrical conidia are hyaline,
cylindrical to subcylindrical or turbinate, consisting df4lcolumns of2i 12 cells(Tibpromma
et al. 2016, Hashimoto et al. 2017, Koukol et al. 2018, Ren et al..202hatomycespecies are
widely distributed and have been reported from both temperate and tropical regions, rainly f
Thailand in AsialDoilom et al. 2017, Tibpromma et al. 2016, Hashimoto et al. 2017, Koukol et al.
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2018, Boonmee et al. 2021, Ren et al. 2021, de Silva et al..28#2)ugh Index Fungorum lists

34 records oHermatomycesonly 26 species are recognized, and these members are saprobic on
dead plant debris in terrestrial habitats, and there have been no reports from freshwater habitats
(Koukol et al. 2018, Ren et al. 2021 jj@yawardene et al. 2021, de Silva et al. 2022)

Figure 31 Cryptocoryneum sinengelKAS 131841, holotype). a Colonies on the natural substrate.
bi f Conidia. g Germinated conidium. h, i Culture on PDA. Scale bags: b= 20 & m.
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—— Hermatomyces pandanicola MFLUCC 16-0251
Hermatomyces sphaericus (H. chromolaenae) MFLUCC 16-2818
- Hermatomyces biconisporus KUMCC 17-0183
Hermatomyces sphaericus (H. saikhuensis) MFLUCC 16-0266
Hermatomyces sphaericus (H. saikhuensis) MFLUCC 16—0267
Hermatomyces sphaericus (H. tectonae) MFLUCC 14—-1141
Hermatomyces sphaericus (H. tectonae) MFLUCC 14-1142
82/.| Hermatomyces sphaericus (H. tectonae) MFLUCC 14-1140
Hermatomyces sphaericus KUMCC 20—-0231
Hermatomyces sphaericus MFLUCC 21-0036 i
Hermatomyces sphaericus PMA 116080 Hermatomyces sphaericus
Hermatomyces bauhiniae MFLUCC 16—-0395
89/ «97# Hermatomyces thailandicus (H. indicus) MFLUCC 14-1143
Hermatomyces thailandicus (H. indicus) MFLUCC 14—1144
Hermatomyces amphisporus CBS 146615
. Hermatomyces amphisporus CBS 146614
—— Hermatomyces anomianthi MFLUCC 21-0202
Hermatomyces turbinatus MFLUCC 21-0038
Hermatomyces nabanheensis KUMCC 16—-0149
ool 98/1.004 Hermatomyces bifurcatus CCF 5899
Hermatomyces bifurcatus CCF 5900
s/1.00; Hermatomyces reticulatus (H. subiculosus) MFLUCC 15-0843
' Hermatomyces reticulatus CCF 5893
3 Y Hermatomyces megasporus CCF 5898
Hermatomyces megasporus CCF 5897
Hermatomyces hainanensis GZCC 23—-0592
100/1.00; Hermatomyces tucumanensis CCF 5915
100/1.00[" Hermatomyces tucumanensis CCF 5912
Hermatomyces tucumanensis CCF 5913
100/1.00 | 100/1,00¢ Hermatomyces sphaericoides CCF 5895
Hermatomyces sphaericoides CCF 5908
100/1.00, | Hermatomyces constrictus CCF 5904
AL ‘_+ Hermatomyces verrucosus CCF 5892
e Hermatomyces verrucosus CCF 5903
100M1.00; Hermatomyces hongheensis KUNCC 23-14231
Hermatomyces hongheensis KUNCC 23-13503
, Hermatomyces krabiensis (H. chiangmaiensis) MFLUCC 16—-2817
Hermatomyces krabiensis MFLUCC 16-0249
Hermatomyces iriomotensis KH 361
100/1.00) Hermatomyces trangensis BCC 80742
93/0.99, ' Hermatomyces trangensis BCC 80741
100/1.00, | Hermatomyces jinghaensis HKAS 112167
0

oeadejaafwojewsoy

100/1[.00,

100/1.00d_ |94/-

84/1.0 Hermatomyces clematidis MFLUCC 17—-2085
[ 100/1.004 Hermatomyces maharashtraense NFCCI 4879
100/1.00 Hermatomyces maharashtraense NFCCI 4880
74,. | Cryptocoryneum japonicurm MAFF 245371
76/-4 Cryptocoryneum japonicum MAFF 245372
Cryptocoryneum japonicum MAFF 245369
100/1.00; Cryptocoryneum japonicum MAFF 245373
Cryptocoryneum japonicum MAFF 245370
Cryptocoryneum japonicum MAFF 245368
4 Cryptocoryneum longicondensatum MAFF 245375
Cryptocoryneum longicondensatum MAFF 245374
Cryptocoryneum paracondensatum MAFF 245376
Cryptocoryneum paracondensatum MAFF 245377
Cryptocoryneum congregatum MAFF 245367
Cryptocoryneum condensatum CBS 122633
~,' Cryptocoryneum condensatum CBS 122629
Cryptocoryneum condensatum CBS 113959
E Cryptocoryneum sp. CBS 114518
Cryptocoryneum pseudorilstonei CBS 113641
ooy1.00 | Cryptocoryneum rosae KUMUCC 21-0034
100/1.00, ' Cryptocoryneum rosae KUMUCC 21-0033
! Cryptocoryneum sinense KUNCC 23-14279
95/1_0‘;1{ Cryptocoryneum brevicondensatum MAFF 245366
— Cryptocoryneum akitaense MAFF 245365
100/1.00; Aquasubmersa japonica MAFF 245218
‘' Aquasubmersa japonica MAFF 245219

oo Outgroup

aea9eaufi020)dAi9

Figure 41 Phylogram generated from maximum likelihood analysis based on combined ITS, LSU,
SSU,tefl-U  arpb# sequence dataset representitggmatomycetaceaand Cryptocoryneaceae
Sixty-eight strains are included in the combined analyses which comprise 4233 characters including
gaps (518 characters for ITS, 868 characters for LSU, 1024 characters for SSibaB&ters for

tefl-U , 984 c hrah)aAguasubnsersd japonicdMAFF 24218 and MAFF 24219) were
selected as the outgroup taxa. Phylogenetic trees generated from maximum likelihood and Bayesian
inference analyses were similar in overall topologies. Thedoesing RAXML tree with a final
likelihood value 0f-17718.344312 is presented. The matrix had 1076 distinct alignment patterns,
with 19.20% undetermined characters or gaps. Estimated base frequencies were as follows: A =
0.248854, C = 0.254130, G = 0.264427, T.232589; substitution rates AC = 1.098813, AG =
4.478906, AT = 1.236894, CG = 0.937373, CT = 9.866685, GT = 1.000000:L&ngeh =
0.749179;gamma di stri bution shape parameter U =
(BYPP) from MCMC were evaluated with a final average standard deviation of split frequencies
less than 0.01. Bootstrap support values for maximum likelihood (ML) greater6%f and
Bayesian posterior probabilities (BYPP) greater than 0.95 are defined above the nodes as
ML/BYPP. The type strains indicated are in bold and the newly generated sequence are shown in
blue.
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Hermatomyces hongheensis.W. Shen, K.D. Hyde & Z.L. Lucsp. nov. Fig. 5

Index Fungorum number: IF571861; Facesoffungi number: FoOF15479

Etymologyi The name refers to Honghe Prefecture, Yunnan Province, where the holotype
was collected.

Holotypei HKAS 132064

Saprobicon decaying submerged wood in freshwatesexual morphColonieson natural
substrate effuse, superficial, scattered, conspicuous, glistening, flattened, brown t&iptastikim
mostly immersed, consisting of branched, septate, smoothwdtiied, pale brown to brown
hyphae. Conidiophoresmicronematous, mononematous, cylindrical, erect, subhyaline or pale
brown, unbranched, smooth, thiakalled. Conidiogenous celldoloblastic, short, cylindrical,
hyaline, thickwalled, terminal, determinate, often arising directly on the superficial mycelium.
Conidia 321 38(147) x (19)25/31(35) x=m 35 | 2 8 €10 pmnthick, so#tary) |, 17
dry, lenticular, subglobose to ellipsoidal, muriform, sometimes slightly constricted at the septa,
smooth, central cells dark brown to black, peripherb$ cearrow and brown, flattened, subhyaline
to pale brown, obovoid or oblong in side view, consisting of two rows, each row Wbtlcedls,
middle cells dark brown to black, end cells pale brown to dark brown. Sexual morph:
Undetermined.

Cultural charactestics 1 Conidia germinating on PDA and germ tubes produced from
peripheral cells of conidium within 12 h. Colonies on PDA, reachinig2l5scm after one month at
room temperature, colony circular, smooth edge, surface hyphadrgney, fluffy, flocculent
reverse side grelgrown to brown, dense, cracked in the middle.

Material examined China, Yunnan Province, Honghe City, Yilonghu Lake, 23°40'56.4" N,
101°43'46.8" E, 1400 m; on submerged decaying wood, 23 February 2023, H.W. Shef2FD 45
(HKAS 132@B4, holotype), estype cultures KUNCC 2313503 = KUNCC 2B14231.

GenBank numbers KUNCC 23 13503, ITS: PQ340461, LSU: PP189897, SSU: PQ435257,
tefl-U PQ456948rpb2: PQ348601; KUNCC 234231, ITS: PQ340462, LSU: PP1898&]-U
PQ456949.

Notes i In the phylogenetic analysisHermatomyces hongheensislustered with
H. sphaericoidesH. verrucosusand H. constrictusin a distinct clade withilHermabmyces
(Fig. 4). Except forH. constrictus the other two species of this lineage only produce lenticular
conidia(Koukol et al. 2018)Hermatomyces hongheens&n be distinguished froid. constrictus
by its large conidia (3238(147) x (19)25/31(35) wvs.m 221 j2295..55( 1 32) I
23.5(1T27. 5) H, constnctushas ccylindiical rconidia, in contrast, the conidia of
H. hongheensisire subglobose to ellipsoidal (Koukol et al. 2018¢rmatomyces sphaerictgs
differs fromH. hongheensis n havi ng smal | ei28cdmn3ildi a2 6(((22a0p.)521
€ mvs.32138(147) x (19)25/31(3 5) kEem)atomyces hongheensias larger conidia than
H. verrucosug32i 38(147) x (19)25i31(35) ve2830( 13912915 24 m) . We t |
describeH. hongheensias a new species, which is the first reporHermatomycespecies in a
freshwater habitat.

LentitheciaceaeY. Zhang ter, C.L. Schoch, J. Fourn., Crous & K.D. Hyde, Stud. Mycol. 64: 93
(2009)

Lentitheciacea was introduced by Zhang et al. (2009&) accommodate those
lentitheciaceous taxa that have narrow peridia, fusiform to broadly cylindrical pseudoparaphyses,
hyaline ascospores with 3-transverse septa and containing refractive globules, surrounded by a
mucilaginous sheath or extended appendé&ge sheaths and asexuamorphs producing
stagonosporiike or dendrophomdike asexual morphgZhang et al. 2012, Hyde et al. 2013,
Wanasinghe et al. 2014, Calabon et al. 202Thirrently, the family comprises 19 genera with
more than @0 species on various substrates from different environments have been accepted to
Lentitheciacea¢dHohnel 1919, Tanaka & Harada 2005, de Gruyter et al. 2009, Zhang et al. 2009a,
Hirayama et al. 2010, Quaedvlieg et al. 2013, Wanasinghe et al. 2014, Cadu2045a, Knapp
et al. 2015, Phookamsak et al. 2015b, Tanaka et al. 2015, Wijayawardene et al. 2015, Li et al. 2016,
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Dayarathne et al. 2018, Hyde et al. 2020a, 2021, Liu et al. 2021, Yang et al. 2022a, Rajeshkumar
et al. 2023, Shen et al. 2023)jalobyssotheciumLentithecium Setoseptoriaand Tingoldiago
accommodates mostly freshwater (Tanaka et al. 2005, 2015, Zhang et al. 2009a, b, Quaedvlieg
et al. 2013, Calabon et al. 2021b, Shen.€2G23, Yang et al. 2023).

Ll

Figure 517 Hermatomyces hongheengldKAS 132064, holotype).i@ Colonieson the natural
substrate. d Conidiogenous cell and conididn €onidia. i Germinated conidium. j, k Culture on
PDA. Scalebars:id = 20 & m.
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SetoseptoridQuaedvl., Verkley & Crous, Stud. Mycol. 75: 382 (2013)

Setoseptoriavas introduced byuaedvlieg et al. (2013nd is typified byS. phragmitis
It was established to accommodate septitkéacoelomycetes having subcylindricalj J3-septate
hyaline conidia. The sexual morph &etoseptoriais characterized by perficial to semi
immersed, gregarious, subglobose to globose ascomata, septate, filamentous pseudoparaphyses
ascospores are fusiform to cylindrical or ellipsoifieiform, with a submediant primary septum,
constricted at the septum, hyaline, asymmdtriwéth a mucilaginous sheath. On§. phragmitis
and S. suaeare known with asexual morphs, characterized by immersed, globose conidiomata,
subcylindrical to doliiform, hyaline, smooth, conidiogenous cells and subcylindric3B-¢&ptate,
straight to sphtly curved, hyaline, smooth, conid{®uaedvlieg et al. 2013, Tanaka et al. 2015,
Wanasinghe et al. 2018, Shen et al. 20Z3)rrently, 12 species are listed in Index Fungorum
(http://www.indexfungorum.org/Nameégéames.asp; accessed on 20 June 2024); members of
Setoseptoriare saprobic on herbaceous plants, espedtiggmitegPoaceag (Quaedvlieg et al.
2013, Tanaka et al. 2015, Hyde et al. 2016b, Wanasinghe et al. 2048,et al. 2023)Most
species of Setoseptoriaare reported from terrestrial habitats, with orBy arundinacea
S. baiyunensjsS. bambusgeS. magniarundinaceand S. suaecollected from freshwater habitats
(Tanaka et al. 2015, Senanayake et al. 2023, Shen et al. 2023, Yang et al. 2023)

Setoseptoria phragmitiQuaedvl., Verkley & Crous, Stud. Mycol. 75: 383 (2013) Fig. 6
Saprobicon submerged decaying wood in freshwater. Asexual m@phidiomata200i 290

e mhigh,1962 00 em di am. , s o-immérsedtyimmessedan the dastepycnidiad, e mi

subglobose to ellipsoidal, flattened, unilocular, pale brown to dark brown, ostiolate, papillate.

Ostiole centrally located, shorPeridium 25140 um wide, thickning at the upper zone, thick

walled, composed of several layers, outermost layer heavily, pigmentedyviddiekl, comprising

pale brown to dark brown cells a@éxtura angularis inner layer composed of pale brown to

hyaline, flattened, thiwalled cells of textura angularisto textura prismatica Conidiophores

reduced to conidiogenous celBonidiogenous cellsi 11(15) x 34 e3w (8 | 3 & m, n
arising from the inner layers of conidiomata, hyaline, enteroblastic, phialidic, determinate,
ampuliform, subcylindrical to lagenifornConidia (40i )56/ 82(1105) x 45 ex+ (69 | 4 €

n = 35), cylindrical to subcylindrical, with obtuse to subobtuse ends, straight or slightly curved,
hyaline, (3)5i 7(i 10)-septate, euseptate, guttulate, slightly constricted at the septum, smooth
walled. Sexual morph: Undetermined.

Culture characteristicé Conidia germinated on PDA within 12 h and germ tubes produced
from around of conidium. Colonies on PDA reachiri®@ Zm diam. after two months at room
temperature, colony circular, smooth edge, surface hyphae pale brown to brown, flocculent, dense;
reverse gle pale brown to brown.

Material examinedi CHINA, Yunnan Province, Kunming City, Yangzonghai Lake,
24°54'43.70" N, 103°1'3.64" E, 1770 m; on submerged decaying clthrafmitegPoaceag 20
February 2023, C.C. Ao, FD ZB2 (HKAS 131588), living culre KUNCC 2313107;ibid, Dali
City, Eryuan county, Cibihu Lake, 26°09' N, 99°57' E, 2052 m; on submerged decaying culm of
PhragmitegPoaceag 21 July 2021, S.P. Huang, CBFR2T-1 (HKAS 131634).

GenBank numbers KUNCC 23 13107, ITS: PQ340472, LSU: PPIRBLO, SSU: PQ435267,
tefl-U PQ456962; HKAS 131634TS: PQ571252LSU: PP189926, SSU: PQ341573.

Notesi Two strains collected from freshwater plateau lakes of Yunnan Province were
identified as Setoseptoria phragmitisbased on morphological and phylogeoettudies.
Morphological examination showed that these two collections fit well with the descriptiSn of
phragmitisin having enteroblastic, phialidic, determinate, ampuliform, subcylindrical to lageniform
conidiogenous cells and cylindrical to subcglliical, hyaline, euseptate, guttulate conidia with
obtuse to subobtuse enffuaedvlieg et al. 2013Multigene phylogenetic analysis showed that
our collections cluster with two strains 8f phragmitifCBS 114802and CBS 144966) (Fig. 7).
Comparison of ITS, LSU, and SSU gene loci between the two newly obtained strains and the type
strain ofS. phragmitigevealed only a few base pair differences. $btseptoriapecies appear to
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have a hosspecificity forPhragmitessp. Poaceag with almost previously reported species were
isolated fromPhragmitessp. Poaceag (Quaedvlieg et al. 2013, Tanaka et al. 2015, Wanasinghe
et al. 2018, Shen et al. 202Fetoseptoria phragnit has so far been reported in terrestrial and
marine habitatgQuaedvlieg et al. 2013, Tibell et al. 202@nd in this studys. phragmitisvas
reported from a freshwater habitat for the first time.

ST

y Vi

Figure 6 1 Setoseptoria phragmiti(HKAS 131634, new habitat records). a, b Appearance of
coniodiomata on substrate. ¢ Section of conidiomata. d Ostiole. e Setae on peridium.
fi h Conidiogenous cells and developing conidia. i, j Conidia. k Germinating conidiurtariyGm

PDA. Scale bars: ¢ =70 um, d = 40 prike 20 pum.
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100/1.00; Lentithecium yunnanensis KUNCC 22-10777 ; ;
+ Lentithecium yunnanensis KUNCC 22-10776 Lonttieei
gugen Halobyssothecium aquifusiforme GZCC 20-0481
— Halobyssothecium bambusicola MFLUCC 20-0226 Halobyssothecium
~—— Halobyssothecium caohaiense GZCC 19-0482
100/1.00 | Crassoascoma potentillae CGMCC 3.20483

{ Crassoascoma potentillae UESTCC 21.0012 Crasscesee e
100/1.00 | Groenewaldia indica NFCCI 5440
88/1.00, ! Groenewaldia indica NFCCI 5439

100/140? Murilentithecium clematidis MFLUCC 14-0561 Murilentithecium
N

Groenewaldia

100/1.00 4y Murilentithecium clematidis MFLUCC 14-0562
Keissleriella yonaguniensis HHUF 30138 : 5
82/1.00 Keissleriella quadriseptata KT2292 Keissietisgs
81/ 100& Towyspora aestuari GZCC 19-0490
100/1.00 .:\ Towyspora aestuari MFLUCC 15-1274
~_| Tingoldiago graminicola KT891 : f
Tingoldiago graminicola KH68 TingoldigSs
100/1.00 | Pseudokeissleriella bambusicola CGMCC 3.20950 . .
Pseudokeissleriella bambusicola UESTCC 22.0028 Pseudokeissleriella
Setoseptoria phragmitis CBS 114966
Setoseptoria phragmitis KUNCC 23-13107
100/1.00 | 100/1.00, Setoseptoria phragmitis CBS 114802
Setoseptoria phragmitis GZCC 19-0486
Setoseptoria phragmitis HKAS 131634
Setoseptoria phragmitis GZCC 19-0485
Setoseptoria phragmitis GZCC 19-0484 :
Setoseptoria suae KUNCC 22 12419 Setoseptoria

Towyspora

ypue

oeadeld9

100/1.00

100/1.00 " 0!

100/1.00,

87/0.96
/ N Setoseptoria arundinacea MAFF 239460
| 109683/ Setoseptoria arundinacea MAFF 243842
\ Setoseptoria arundelensis MFLUCC 17-0759

Setoseptoria bambusae GZCC 17-0044
Setoseptoria lulworthcovensis MFLU 18-0110
Setoseptoria englandensis MFLUCC 17-0778
Setoseptoria scirpi MFLUCC 14-0811
Setoseptoria magniarundinacea KT1174
100/1.00 | Multiseptospora thailandica MFLUCC 12-0006
Multiseptospora thailandica MFLUCC 11-0204

100/1.00

002 Outgroup

Figure 71 Phylogram generated from maximum likelihood analysis based on combined LSU, ITS,
SSU andefl-Usequence dataset representiegtitheciaceaeThirty-seven strains are included in

the combined analyses which comprise 3800 characters including gaps (1321 characters for LSU,
512 characters for ITS, 1013 characters for SS45 characters fotefl-U). Multiseptospora
thailandica (MFLUCC 12 0006 and MFLUCC 1i10204) were selected as thetgnoup taxa.
Phylogenetic trees generated from maximum likelihood and Bayesian inference analyses were
similar in overall topologies. The bestoring RAXML tree with a final likelihood value of
13223.809207 is presented. The matrix had 826 distinct naéigh patterns, with 20.67%
undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.250901, C =
0.250273, G = 0.270788, T = 0.239954; substitution rates AC = 0.238985, AG = 1.838146, AT =
1.378727, CG = 1.367292, CT = 6.917654, €T..000000; Tredength = 0.634713; gamma

di stribution shape parameter U = 0.129684. B¢
were evaluated with a final average standard deviation of split frequencies less than 0.01. Bootstrap
support values famaximum likelihood (ML) greater than 65% and Bayesian posterior probabilities
(BYPP) greater than 0.95 are defined above the nodes as ML/BYPP. The type strains indicated are
in bold and the newly generated sequence are shown in blue.

Lindgomycetacea&. Hiray., Kaz. Tanaka & Shearer, Mycologia 102(3): 733 (2010).

The aquatic familjLindgomycetaceawas introduced to accommoddtmdgomycesand its
sister taxonMassariosphaeria typhicoJabased on morphological and molecular phylogenetic
analysis(Hirayama et al. 2010)Thereafter, a previously described gertCimhesyomycesand six
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new generaviz. AquimassariosphaeriéDong et al. 202Q)Arundellina (Hyde et al. 2016h)
HongkongmyceéT'sang et al. 2014Pcellisimilis (Yang et al. 2023)Lolia (AbdelAziz & Abdel-

Wahab 2010andNeolindgomyceglayasiri et al. 2019yere placed ilLindgomycetacealkased on
phylogenetic and morphological data. Speciekinfigomycetaceaasually grow on woody debris

as saprobes in aquatic habitéfisyasiri et al. 2019, Dong et al. 2020, Yang et al. 2028yeral

species have been reported as human pathogens from terrestrial habitats (Tsang et al. 2014, Hyde
et al. 2016b, 2017 Currently, 34 species are placed in this family, 20 of which are reported from
freshwater habitatdtps://indexfungorum.orghccessed on 20 June 2024).

AquimassariospheriaW. Dong & Doilom, Fungal Diversity 105: 424 (2020).
Aquimassariosphaeriawas established byDong et al. (2020) to accommodate

A. kunmingensiftype) andA. typhicola(Massariosphaeria typhicoléP. Karst.) Leuchtm.), based

on morphological and phylogenetic analy¢B®ng et al. 2020)Aquimassariosphaerias only

known by the sexual morphs which is characterized by immersed, erumpent tocglperf

ascomata, sometimes staining substrate purple, and narrowly fusiform or vermiform, brown,

transversely septate ascospdi@eng et al. 2020)Currently, three sexual species are accepted in

Aquimassariosphaerjaall of these species are saprobic on decaying plant debris submerged in

freshwater habitatong et al. 2020, Yang et al. 2023)

Aquimassariosphaeria aquaticel. W. Shen, K.D. Hyde & Z.L. Luo, sp. nov. Fig. 8

Index Fungorum number: IF571862; Facesoffungi number: FoF15480

Etymologyi The name refers to the aquatic habitat wherdtiatype was collected.

Holotypei HKAS 131666.

Saprobicon decaying submerged wood in freshwater. Asexual mdplonieson natural
substrate effuse, hairy, surface, conspicuous, brown to dark bMyaeliummostly immersed,
partly superficial, consisig of branched, septate, smooth, pale brown to brown hyphae.
Conidiophoresnicronematous, reduced to a hyphal cell that extends laterally to form a conidium,
unbranched, hyaline to pale brow@onidiogenous cell;itegrated, monoblastic, cylindrical, pale
brown to brown, smootiwalled. Conidia494592 x 68 ex+ (540 | 7 & m, n =
more than 500 em | ong, solitary, fil amentous
septate, smoottvalled, constricted at some septum, brawrdark brown, guttulate, proliferative
apically. Sexual morph: Undetermined.

Material examinedi China, Yunnan Province, Yuxi City, Qiluhu Lake, 24°10'29" N,
102°46'40" E; 1796 m; on submerged decaying wood, 12 July 2021, Y.K. Jiang, QBH 2
(HKAS 131666, holotype)ijbid, Honghe Prefecture, Yilonghu Lake, 23°41'49.2" N, 102°30'52.2"
E; 1400m; on submerged decaying wood, 23 February 2023, H.W. Shen,-82 4KAS
131715, paratype), eparatype culture KUNCC 233472;ibid, Yuxi City, Xingyunhu Lake,
24°23'05" N, 102°48'22" E; 1722m; on submerged decaying wood, 10 July 2021, H.W. Shen, XYH
1-5-1 (HKAS 131807)jbid, Qiluhu Lake, on submerged decaying wood, 10 July 2021, Q.X. Yang,
QLH 5-27-2 (HKAS 132075), living culture KUNCC 236137.

GenBank numbers HKAS 131666, LSU: PP189914, SSU: PQ3415#&#-U PQ456964;
HKAS 131807, LSU: PP189913, SSU: PQ3415&f1-U PQ456963; KUNCC 2313472, LSU:
PP189892, SSU: PQ435256fl-U PQ456943; KUNCC 2316137, LSU: PP189891, SSU:
PQ435249.

Notesi In our phylogenetic analysis, speciesAafuimassariosphaerja&Clohesyomycesand
Lolia, as well as our four new collections, clustered in an unstable lineage (Fig. 9). Three verified
strains ofClohesyomyces aquatic(igILUCC 111 0092, MLUCC 150979 and MLUCC 181037)
clustered withTrematosphaeria hydrel@CBS 880.70pat the base of the clade, while the endophyte
Clohesyomyces symbioticypM01444, DM0177 and DM0192) and two unnamed strains of
Clohesyomyces sp. (KUNCC 2312906 and KUNCC 2313013) clustered in
Aquimassariosphaerialade, while species afolia clusteredbetween these two clades. Currently,
only sexual morphs have been discoveredAquimassariosphaerjaand are characterized by
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narrowly fusiform or vermiform, brown, transversely septate ascospbegy et al. 2020Yang

et al. 2023) However, only the asexual morph (Coelomycetous) has been reported in
Clohesyomyces symbioticusnd so whethe€. symbioticuss related toAquimassariosphaeria
requires further research. Our four asexual collections with filiformidenare related to
Aquimassariosphaerian the phylogenetic analysis (Fig. 9), but morphological comparisons were
impossible. Based on current morphological and molecular data, we conservatively consider our
four collections to be asexual stagesAmfuimasariosphaeriauntil more evidence emerges that
they are distinct taxa. We therefore introddcequaticaas a new species.

=

=N

Figure 87 Aquimassariosphaeria aquati¢gdlKAS 131666, holotype). a, b Colonies on substrate.
c, d Base of conidia.ig Conidia h Proliferating conidia. i, j Part of conidia Conidia germinate

on natural substrate. Scale bars: ¢ = 70 um, d = 40 ks €0 um.
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100/0.93* Hongkongmyces sp. KUNCC 23-13020
\' Hongkongmyces sp. KUNCC 23-13019
+ Hongkongmyces sp. HKAS 122708
o8/l Hongkongmyces sp. KUNCC 22-12578
1+ Hongkongmyces sp. KUNCC 23-13012
77— Hongkongmy hailandica MFLUCC 16—-0406
R Hongkongmy hangch is CCMJ5008
Hongkongmyces kokensis MFLUCC 21-0081
H K y kok is MFLUCC 21-0079
Hongkongmyces kokensis MFLUCC 21-0080
99/- [ Hongkongmyces cylindricisporus HKAS 131742
771- 99/1.00, Hongkongmyces cylindricisporus HKAS 131480 Hongkongmyces
| Hongkongmy cylindricisporus KUNCC 23-16897
| ' Hongkongmyces cylindricisporus HKAS 131740
~ Hongkongmyces brunneisporus MFLUCC 17-1317

72/-
100/1.00 1

’ yces br porus MFLUCC 18-1509
94/. - Hongkongmyces yunnanensis KUNCC 23-16896
Hongk 3% hongh is KUNCC 23-13511
[ Hongkongmy q GZCC 20-0357
Y HKAS 131800

100/1.00 | Hongkongmyces pedis HKU35
98/1.00 Hongkongmyces pedis CBS 126076
L] Hongkongmy kiorum ILLS00125755
Hongkongmyces aq MFLUCC 18-1150
65/1.02' Clohesyomyces sp. KUNCC 23—-12906
l Clohesyomyces sp. KUNCC 23—-13013
100/~ Aquimassariosphaeria vermiformis GZCC 19-0497
Aquimassariosphaeria vermiformis GZCC 19-0495
1 Aquii it haeria i is KUMCC 18-1019

87/- 741- s Aquimassa';iosphaeﬁa typhiZola CBS 609.86 Aquii iosph. ial
721- Clohesyomyces symbioticus DM0177
Cloh b DMO0144 Clohesyomyces

= yomy Y
{ Clohesyomyces symbioticus DM0192
Aquimassariosphaeria aquatica KUNCC 23-16137
Aquimassariosphaeria aquatica KUNCC 23—-13472
Aquimassariosphaeria aquatica HKAS 131807
A i h. i HKAS 131666

P 1a aq
100/1 ,oo+ Lolia aquatica MD6002
Lolia aq MF544

Lolia dictyospora CBS H 22131
Lolia fusiformispora KUNCC 23-16912
: o&?oo/a,oo Clohesyomyces aquaticus MFLUCC 11-0092

-00 Clohesyomyces aquaticus MFLUCC 15-0979
e BY1:00 Clohesyomyces aquaticus MFLUCC 18—-1037 Clohesyomyces
Trematosphaeria hydrela CBS 880.70

100/1.00 Ocellisimilis clavata GZCC 19-0499

100/1.00 Lolia

aeaoejaohwobpur

1 Ocellisimilis clavata GZCC 19-0498 Ocellisimilis
100/1.00 | Arundellina typhae MFLUCC 16-0310 A delli
" Arundellina typhae MFLUCC 16-0309 rundellina

99/0.99— Lindgomyces griseosporus BJFC200094

66/- igomyces g is GZCC 21-0669
100/1.00. Lind o is G416 a

~ gomy
[ t Lindgomyces madisonensis G416b
L Lind. o, prr)

'gomy P is KT 2742
- 100@" igomy il porus R56 1
,,r Lindgomyces cinctosporus R56 3
Lindgomy is KT 3531
98/1.00) Lindgomyces sp. KH 241
100/1.00 Lindgomy q i MFLUCC 18-1416
85/-| 4 Lindgomyces ingoldianus KH 100
Lindg ing i ATCC 200398
100/1.00, 4 Lindgomyces lemonweirensis A632 1b
100/1.00,' Lindgomy I irensis A632 1a B
100/1.00L( Lindgomyces angustiascus G 202 1a Lindgomyces

100/1.00 Lindgomyces angustiascus A640 1a
100/1.00 | Lindgomyces breviappendiculatus KT 1215
98/1.00 Lindgomy breviapy icul KT 1399
- 100/1.004 Lindgomyces cigarospora G619 2
88/- Lindgomyces cigarospora DSMZ 103500
1 ”'00{ Lindgomyces r i KT 966
fooi.coear] Lindgomy caroli is DSMZ 103499
100/1.00 —1 Lindgomyces yunnanensis KUNCC 23-13391
Lindgomyces yunnanensis KUNCC 23-13812
10011.00 | Lindgomyces apiculatus KT 1108
Lindgomyces apiculatus KT 1144
x2 100/1.00 [ Neolindgomyces pandanae MFLUCC 18-1546 3
100/1.00 T*‘*‘i% Neolindgomyces pandanae MFLUCC 180245 Neolindgomyces
= - Xe hich MFLUCC 21-0082 Xenovaginatispora
1001.00 Wi i is MFLUCC 20-0109
Wi i CBS 125634
0.04 Outgroup

Figure 9 7 Phylogram generated from maximum likelihood analysis based on combined LSU,
SSU, ITS andefl-Usequene dataset representingndgomycetaceaeEighty strains are included

in the combined analyses which comprise 3259 characters including gaps (1004 characters for
LSU, 941 characters for SSU, 430 characters for 883 characters fotefl-U). Wicklowia

aquaica (MFLUCC 20'0109) andM. phuketensigCBS 125634) were selected as the outgroup
taxa. Phylogenetic trees generated from maximum likelihood and Bayesian inference analyses were
similar in overall topologies. The bestoring RAXML tree with a final likéhood value of-
23952.766047 is presented. The matrix had 796 distinct alignment patterns, with 29.80%
undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.248623, C =
0.233217, G = 0.274440, T = 0.243720; substitution ra@s 1.039009, AG = 2.894433, AT =
1.657722, CG = 1.323879, CT = 9.302401, GT = 1.000000;-Oeagth = 0.971424; gamma

di stribution shape parameter U = 0.125625. B e
were evaluated with a final average stadd#eviation of split frequencies less than 0.01. Bootstrap
support values for maximum likelihood (ML) greater than 65% and Bayesian posterior probabilities
(BYPP) greater than 0.95 are defined above the nodes as ML/BYPP. The type strains indicated are
in bold and the newly generated sequence are shown in blue.
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Hongkongmyce<C.C. Tsang, J.F.W. Chan, N.J. Trenggthith, A.H.Y. Ngan, I.W.H. Ling, S.K.P.
Lau & P.C.Y. Woo, Med. Mycol. 52 (7): 740 (2014).

Hongkongmycewas introduced bysang et al. (2014p accommodatél. pedis which was
isolated from a human foot with a suppurative granulomatous infection. Subsequently, six
freshwater speciewviz. H. aquaticus H. aquisetosusH. brunneisporus H. changchunensis
H. kokensis H. snookiorum and one new terrestrial speciés, thailandicushave been reported
(Hyde et al. 2017, Dong et al. 2020, Bao et al. 2021b, Boonmee et al. 2021, Jayawardena et al.
2022, Yang et al. 2023Except forH. pedisandH. snookiorumall other species grow saprobically
on decaying plant debris. Both the sexual and asexual morphrajkongmycesave been
reported. The sexual morph is characterized by subglobose, dark brolaok@ascomata; filiform,
hyaline, septate, branched pseudoparaphyses; hyaline, rbdoigh to dark brown, yellowish
green, septate, fusiform ascospores which are surrounded with a mucilaginous sheath (Hyde et al.
2017, Bao et al. 2021b, Yang et al. 202Bhe asexual morph is characterized by globose to
ampulliform or ellipsoidal, pycnidial conidiomata; hyaline, solitary, ellipsoid to obovoid, globose,
subglobose, irregular, aseptate coni@i@ous et al. 2018, Dong et al. 2020, Boonmee et al. 2021,
Jayawardena et al. 2022Currently, eight species have been includedHongkongmyces
including three sexual speciasz. H. aquisetosusH. brunneisporuandH. thailandica(Hyde et
al. 2017, Bao et al. 2021b, Jayawardena et al. 2022, Yang et al. 2023)

Hongkongmyces cylindricisporubl.W. Shen, K.D. Hyde & Z.L. Luo, sp. nov. Fig. 10

Index Fungorum number: IF5718@3acesoffungi number: FOF15481

Etymologyi The name refers to the cylindrical to subcylindrical conidia of this species.

Holotypei HKAS 131741.

Saprobicon decaying submerged wood in freshwater. Asexual m@phidiomata211i 272
pm high, 239320 pum diam,. pycnidial, black, scattered, solitary to gregarious, semmersed or
superficial, globose to subglobose, dogulate, ostiolateOstioles central, papillate Peridium
19932 em wi de, composed of b r owahed tels archiaepl ik a br o w
textura angularis Conidiophoreseduced Conidiogenous cellgi9 x 34 eiw (8 | 4 & m,
20), phialidic, determinate, cylindrical to subcylindrical, hyaline, -thalled. Conidia (24i )30i
37(43) x 67 e3mF (34 1 660) myalinenellipsoidal, cylindrical to subcylindrical,
rounded at both ends, straight or slightly curved,)33eptate, slightly constricted at septum,
smoothwalled, guttulate. Sexual morph: Undetermined.

Culture characteristicé Conidia germinatg on PDA within 12 h and germ tubes produced
from ends of conidium. Colonies on PDA reaching@ Zm diam. after two months at room
temperature, colony circular, smooth edge, surface hyphae reddish brown to dark brown, flocculent,
dense; reverse side danfotvn, smooth, dense, cracked at the middle zone.

Material examined China, Yunnan Province, Lijiang City, Luguhu Lake; 27°44'13.59" N,
100°49'04.72"E, 2690 m, on submerged decaying wood, 3 March 2021, Y. Tao, 268 6
(HKAS 131739, holotype), etypeculture KUNCC 2816897;ibid, on submerged decaying wood,

3 March 2021, S. Luan, LGHB31 (HKAS 131740, paratypeihid, on submerged decaying wood,
3 March 2021, Z.Q. Zhang, LGHB5-1 (HKAS 131742);ibid, 27°40'51.08" N, 100°51'04.08" E,
2690 m, on sbmerged decaying wood, 4 March 2021, Z.Q. Zhang, L&13-2 (HKAS 131480).

GenBank number$ HKAS 131739,ITS: PQ607751 LSU: PP189921, SSU: PQ435258;
HKAS 131740, ITS: PQ60778, LSU: PP189920; HKAS 131742|TS: PQ60775, LSU:
PP189919, SSU: PQ3415%6fl-U PQ456965; HKAS 131480TS: PQ60773, LSU: PP189922,

SSU: PQ34157aefl-U PQ456966.

NotesT In our phylogenetic analysis, the four strainsHngkongmyces cylindricisporus
clustered in an independent lineage (Fig.Hngkongmyces cylindricisporgan be distinguished
from other species by its cylindrical to subcylindrical conidia, whereas conidia of the other species
are mainly ellipsoid to obovoid, globose, or subglob{Seus et al. 208, Dong et al. 2020,
Boonmee et al. 2021, Jayawardena et al. 20B@®ngkongmyces cylindricisporuesembles
H. guttulatusin having hyaline, septate, guttulate, ellipsoidal, cylindrical to subcylindrical, irregular
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conidia, howeverH. cylindricisporushas larger conidia (3@7 x @7 eve20i26 x @7 € m)
than H. guttulatus According to the guidelines of Pem et al. (2021) and based on unique
morphological and phylogenetic evidence, we introdtdiceylindricisporusas a new species.

Figure 10 1 Hongkongmyces cylindricisporudHKAS 131739, holotype). a, b Appearance of
conidiomata on substrate. ¢ Section of conidiomata. d Ostiole. e PeridiuGariidiogenous cells
and developing conidia. j, k Conidia. | Germinating conidium. m Colony on PDA. $eate
c=70 um, d =30 um,i¢= 20 pum.
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Hongkongmyces guttulatusl.W. Shen, K.D. Hyde & Z.L. Luo, sp. nov. Fig. 11

Index Fungorum number: IF571996; Facesoffungi number: FOF15482

Etymologyi The name refers to the guttulate conidia of this species.

Holotypei HKAS 131800.

Saprobicon decaying submerged wood in freshwater. Asexual m@phidiomatal85 232
pm high, 272305 pum diam., pycnidial, black, scattered, solitary to gregarious;isemersed or
superficial, globose to subglobose, otulate, ostitate. Ostioles central, single, papillate.
Peridum20i2 7 e m wi de, composed of br-oaledcellscarradged k b |
in atextura angularisConidiophoregeducedConidiogenous cell8i 15(120) x 46 ¢xw 1% X
5 &m, n = 25), phial i di c ndrichlghyadime nhinnaled.€onidi@ y | i n
20126 x67 exw (23 I 6 em, n = 30), hyaline, ellips
at both ends, straight or slightly curvedi J& 3-septate, mostly -8eptate, slightly constricted at
sefgum, smoothwalled, guttulate. Sexual morph: Undetermined.

Material examinedi China, Yunnan Province, Dali City, Xihu Lake; 26°00'32.83" N,
100°03'35.43" E, 1970 m, on submerged decaying wood, 8 May 2021, S.P. Huangl6<H 2
(HKAS 131800, holotype).

GenBank numbers ITS: PQ571256|.SU: PP189918, SSU: PQ34157dfl-U PQ456967.

Notes T Hongkongmyces guttulatu€an be distinguished from other species of
Hongkongmyces by its unique morphology. Hongkongmyces guttulatusresembles
H. cylindricisporus however, they can be distinguished by conidial morphology (see nbtes o
Hongkongmyces cylindricisporusMultigene analysis showed thét. guttulatus clusters with
H. aquisetosugFig. 9), comparison of the LSU, SSU, aefl-U g e n e H guttuatisamd
H. aquisetosusevealed 0.5% (4/861 bp), 0% (0/989 bp), and 2(228908 bp) base differences,
respectively. According to the guidelines of Pem et al. (2021) and based on unique morphological
characteristics and phylogenetic analysis, we introttlugittulatusas a new species.

Hongkongmyces hongheensi$.W. Shen, K.DHyde & Z.L. Luo, sp. nov. Fig. 12.

Index Fungorum number: IF571998; Facesoffungi number: FoOF15483

Etymologyi The name refers to Honghe Prefecture, Yunnan Province, where the holotype
was collected.

Holotypei HKAS 131785.

Saprobicon decaying submergedood in freshwater. Sexual morpscomatal21i 135 um
high, 117156 um diam., black, scattered, solitary to gregarious, immersed orireemrsed,
globose to subglobose, dioiculate, ostiolate, papillat@stiolescentrally locatedPeridium17i 24
e m withitle composed of several layers, outermost layer heavily pigmented;wihilel,
comprising pale brown to dark brown cells teiktura angularis inner layer composed of pale
brown to hyaline, cells towards the inrgde lighter, with flattened, thiwalled cells oftextura
angularisto textura prismaticaHamatheciuncomposed of numerous| 2 um wide, filamentous,
septate, anastomosed pseudoparaphyses, embedded in a hyaline gelatinoussoigil.)77i
113(134) x (9)11i11 3 &m 95 1 12 sspored, bitunicate4 fB9itynicad, cylindrical
to cylindric-clavate, short pedicellate, apex rounded with a minute ocular chafkdmspores
overlapping 23-seriate, reddish brown twown, fusiform, enlarged at the 3rd cell from apexj (16
20024 x 57 exdw (22 1 6 ¢ i6)-sepiate=con8tricted at Seffta, straight or slightly
curved, smootiwalled, guttulate, surrounded by an entire mucilaginous sheath. Asexuah:m
Undetermined.

Culture characteristics Ascospores germinated on PDA within 12 h and germ tubes
produced from around ascospore. Colonies on PDA reachi tm diam. after two months at
the room temperature, colony circular, smooth edge, surfgaeakygreytight brown, flocculent,
bulge at middle; reverse side brown to dark brown, crack in the middle.

Material examinedi China, Yunnan Province, Honghe Prefecture, Yilonghu Lake,
23°40'28.95" N, 102°36'30.00" E; 1400 m; on submerged decaying 2@&é@&bruary 2023, H.W.
Shen, FD 437-1 (HKAS 131785, holotype), etype culture KUNCC 2813511.
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Figure 117 Hongkongmyces guttulatgdKAS 131800, holotype).i@ Appearance of conidiomata
on substrate. d, e Section of conidiomata. f Peridium. g, hdi@ganous cells and developing
conidia. i p Conidia. Scale bars: d, e =90 um, f = 20 pimp g 10 pm.
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GenBank numberis ITS: PQ607752,.SU: PP189899, SSU: PQ4352%6f1-U PQ456950.

Notesi Hongkongmyces hongheensts well with the generic concept of the sexual morph
of Hongkongmycedn having reddistbrown to brown, fusiform ascospores, surrounded with a
mucilaginous sheath. Morphological comparison with the sexuetiep of Hongkongmyces
(H. aquisetosus H. brunneisporus H. thailandica and H. yunnanensj)s Hongkongmyces
hongheensibas smaller asci (7713 x 111 3 ¢sr35170 x 12.515 pum) and ascospores {20
24 x 57 evn. 26134 x @9 um) than H. aquisetosus(Yang et al. 2023) Likewise,
H. brunneisporusas arger asci (104125 x 1923 pmvs. 771113 x 1113 e m) and asc
(37744 x91 1 ¢si@0i24x57 ¢ m) H. hdmgheensigBao et al. 2021bHongkongmyces
hongheensiss distinct fromH. thailandicaby reddiskbrown to brown, smaller ascosporesi(20
x57 emd560x818 e m), and wi it6hsepta®ys. é-sestatejfHydeteteal. ( 5 (
2017) Hongkongmyces hongheens@ be distinguished fromM. yumanensidy smaller asci (47
113 x 111 3 esm03123x1%17 em) and i24>x5/s p2@FH xF20e m)
and less septa (5)-septatevs. 6i 7-septate). Phylogenetic analysis showed thahongheensis
clusteredH. yunnanensisvith 100% ML and 1.00 BYPP support (Fig. 9). Nucleotide comparison
betweenH. hongheensiaind H. yunnanensishows 0.5% (4/798, one gap), 0.2% (2/876), 2.0%
(19/936) base difference for LSU, SSU dafl-6 sequence respectively.
of Pem et al. (@21) and based on morphological characteristics and phylogenetic analysis, we
introduceH. hongheensias a new species.

Hongkongmyces yunnanensid.W. Shen, K.D. Hyde & Z.L. Luo, sp. nov. Fig. 13

Index Fungorum number: IF571999; Facesoffungi numberi 5484

Etymologyi The name refers to Yunnan Province, where the holotype was collected.

Holotypei HKAS 131741.

Saprobicon decaying submerged wood in freshwater. Sexual mégdomatal63 230 um
high, 159232 um diam., black, scattered, solitary to gremes, immersed or seAmmersed,
globose to subglobose, dioiculate, ostiolate, papillat@stiolescentral, papillatePeridium23i 34
em wi de, t hick, composed of several -walleg,er s,
comprising brown to darkrbwn cells oftextura angularisinner layer composed of hyaline to pale
brown, cells towards the inneide lighter, flattened, thiwalled cells oftextura angularis
Hamathecium composed of numerous, 2 um wide, filamentous, septate, anastomosed
pseudopeaphysesAsci (88/)103 123(134) x (13)15i1 7 s&m (@13 1 16 & m, n
spored, bitunicate, fissitunicate, cylindrical to cylinetlavate, slightly curved, subsessile to short
pedicellate, apex rounded with a minute ocular chansasporesoverlapping 2seriate, reddish
brown to brown, fusiform, enlarged at the 3rd or 4th cell from the apek)2@B1 x 719 exw (
28 1 8 & m7-septate=con6tiicted abthe septa, straight or slightly curved, siwaté,
guttulae, without mucilaginous sheath. Asexual morph: Undetermined.

Culture characteristics Ascospores germinated on PDA within 12 h and germ tubes
produced from ends of ascospore. Colonies on PDA reachigr@ diam. after two months at the
room temperaturecolony circular, smooth edge, surface hyphae reddish brown to brown,
flocculent, bulge at the middle; reverse side three layers, the outermost layer reddish brown, the
middle layer dark brown, and the inner layer pale brown.

Material examined China, Yuman Province, Lijiang City, Luguhu Lake; 27°44'13.59" N,
100°49'04.72" E, 2690 m; on submerged decaying wood, 3 March 2021, S. Luan, L&8-A 6
(HKAS 131741, holotype), etype culture KUNCC 2316896.

GenBank numberis ITS: PQ607753LSU: PP189917, SSUPQ435260tefl-U PQ456951.

Notes T Multigene phylogenetic analysis showed thHdt yunnanensisclustered with
H. hongheensisvith 97% ML and 1.00 PP support (Fig. 9). Howewvdr, yunnanensisan be
distinguished fronH. hongheensiby its lager asci (18123 x 1351 7 esm7A113x 1113 & m)
and ascospores (RB1 x 79  evs20i24x 57 € m) ( s Elangkongniyeesongbdensjs
Based on morphological and molecular evidence (Pem et al. 2021), we intrtbduoeanensias
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a new species from freshwatplateau lakes in Yunnan Province, China, and is the fifth sexual
morph species of the gendengkongmyces

Figure 127 Hongkongmyces hongheen@iiKAS 131785, holotype). a, b Appearance of ascomata

on substrate. ¢, d Section of ascoma Beridium.h PseudoparaphyseskiAsci. Ii p Ascospores.

g Ascospore stained with Indian ink. r Germinated ascospore. s Colony on PDA. Scale bars: ¢ = 50
pum, d =40 um, Bk = 20 um, Tr = 10 pm.
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Figure 137 Hongkongmyces yunnanen@itKAS 131741, holotype). a, Appearance of ascomata

on substrate. ¢ Section of ascomata. d, e Peridium. f Setae on peridium. g Pseudoparaphyses.
h Asci. i Ascospores. j Ascospore stained with Indian ink. k Germinating ascospore. | Colony on
PDA. Scale bars: ¢ =70 pmi k= 20 pm, ik = 40 pum.
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Lindgomyce<K. Hiray., Kaz. Tanaka & Shearer, Mycologia 102(3): 733 (2010).

Lindgomycesvas established bilirayama et al (2010)to accommodate freshwater fungi
characterized by globose to subglobose ascomata, fissitunicate, clavate to cylindrical asci that are
rounded at the apex, and septate, hyaline ascospores with a gelatinous sheath, which sometimes
extends to form Ipiolar mucilaginous appendages. Senescent ascospores are breseptat8
(Hirayama et al. 2010, Dong et al. 2020)ndgomycesvas typified byL. ingoldianus(Shearer &

K.D. Hyde) K. Hiray., Kaz. Tanaka & Shear@dirayama et al. 2010)Currently, 15 species are
accepted irindgomycesall of which have been reported from freshwater habitats, and as saprobi
on decaying plant substrat@ong et al. 2020, Jayawardena et al. 2022)

Lindgomyces yunnanensid.W. Shen, K.D. Hyde & Z.L. Luo, sp. nov. Fig. 14

Index Fungorum number: IF572000; Facesoffungi number: FoOF15485

Etymologyi The name refers to Yunnan Province, where the holotype was collected.

Holotypei HKAS 131833.

Saprobicon decaying submerged wood in freshwater. Sexual mégptomatal88 264 um
high, 153 190 um diam., black, scattered, solitary to gregarisesjiimmersed, flattened globose,
subglobose, uAbculate, ostiolate, papillat®©stiolescentrally located, shorPeridium385 7 & m
wide, thick, composed of several layers, outermost layer heavily pigmentedwtdiekl, irregular,
comprising pale brown to dark brown cells teiktura angularis inner layer composed of pale
brown to hyaline, cells towards the inside lighter,télaed, irregular, thiwalled cells oftextura
angularis Hamatheciuncomposed of numerousi 2 um wide, filamentous, septate, anastomosed
pseudoparaphysessci(78/)89i 121G 164) x 2127(35) xm105 | 24 -gpoed, n =
bitunicate fissitunicate, broad cylindrical to cylindridavate, short pedicellate, slightly or slightly
curved, apex rounded with a thin ocular chamBscosporesverlapping 23-seriate, (25)29 32

x 100111(14) ==m3@1 I 10 &m, nadfasiforOwith acuteyeads,idepate, br o
constricted at the septum, straight or slightly curved, asymmetrical, with a broad upper t&ll 10
em wide, illdwerm ovldle,9 with two prominent | ar g

and two smaller onesurrounded by a thin gelatinous sheath. Asexual morph: Undetermined.

Culture characteristics Ascospores germinated on PDA within 12 h and germ tubes
produced from ends of ascospore. Colonies on PDA reachih§ &ém diam. after one month at the
room temperature, colony circular, smooth edge, surface hyphae pale brown to brown, flocculent,
dense, bulge at middle; reverse side pale brown to brown.

Material examined China, Yunnan Province, Puer City, Dujuanhu Lake, 24°32'30.44" N,
101°1'39.51" E, 2500 non submerged decaying wood, 23 February 2023, H.W. Shen, 2D 48
(HKAS 131833, holotype), etype culture KUNCC 2B13812;ibid, 24°32'22.76 N, 101°1'6.85" E;
2500 m; on submerged decaying wood, 23 February 2023, H.W. Shen, -BD150HKAS
131443, peatype), exparatype culture KUNCC 233391.

GenBank numbers KUNCC 23 13812, ITS: PQ340463, LSU: PP189900, SSU: PQ435261,
tefl-U PQ456952; KUNCC 2313391, ITS: PQ340464, LSU: PP189901, SSU: PQ43526€2(}
PQ456953.

Notesi Lindgomyces yunnanenst®nforms to the generic concept lohdgomyceswith
globose to subglobose ascomata; fissitunicate, clavate to cylindrical ascseptade, hyaline,
fusiform ascospores with a gelatinous sheath, which sometimes extends to form bipolar
mucilaginous appendag@dirayama et al. 2010, Dong et al. 202Based on the taxonomic key of
Lindgomycesrovided by Dong et al(2020) L. yunnanensiss easily distinguished from othe
members by the smaller ascosp@@®ng et al. 2020)Phylogenetic analysis rdtishowed that
L. yunanensiglustered withL. carolinensis L. cigarosporaand L. rotundatuswith low support
(Fig. 9). Based on unique morphological characteristics, we, therefore, intlodysenanensiss
an additional new species from freshwdtabitats.
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Figure 147 Lindgomyces yunnanengidKAS 131833, holotype). a Appearance of ascomata on
substrate. b, ¢ Sections of ascomata. d Ostioles. e, f Peridium. g Pseudoparaphyses. h
ki n Ascospores. o Germinating ascospore. p, g Colony @ BBale bars: b, ¢ = 80 umi jo= 30

pm, kio = 10 pm.
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Lolia AbdelAziz & Abdel-Wahab, Mycotaxon 114: 36 (2011)

Lolia was introduced byAbdelAziz & Abdel-Wahab (2010¥o accommodate the asexual
specied.. aquatica which was collected &m submerged decayed stemPbiragmites australin
a freshwater river in EgyffAbdelAziz & Abdel-Wahab 201Q)Both asexual and sexual morphs of
L. aquaticahave been reportgdbdelAziz & Abdel-Wahab 2010, AbdeAziz 2016) The asexual
morph ofLolia is characterized by acervular conidiomata, clavate, ellipsoidal, cylindrical conidia
with apical, subapical and basal appendag@sdelAziz & Abdel-Wahab 2010) The sexual
morph of Lolia is characterized by immersed to erumpent, globose to subglobose ascomata;
fissitunicate, cylindrieclavate asci; fusiform, yellow to datkown, septate ascospores, surrounded
with a gelatinous sheath (Abdakiz 2016). Currently, two species of the genuslia, viz,
L. aquaticaandL. dictyosporaare collected from submerged decaying wood in freshwater habitats
in Egypt(AbdelAziz & Abdel-Wahab 2010Q)

Lolia fusiformisporaH.W. Shen, K.D. Hyde & Z.L. Luo, spon. Fig. 15

Index Fungorum number: IF572001; Facesoffungi number: FoF15486

Etymologyi The name refers to the fusiform ascospores of this species.

Holotypei HKAS 131465.

Saprobicon decaying submerged wood in freshwater. Sexual mégptomatal60' 280 um
high, 265320 um diam., solitary, scattered, immersed to semersed, globose to subglobose
with flattened base, papillate, ostiolate, darkwn to black.Ostiolescentrally locatedPeridium
23i38 em wi de, composed of p ad, eregudar cellsnoftextuvsa d a r k
angularis outermost layer heavily pigmentedamatheciumcomposed of numerous, 125 um
wide, thin, filamentous, branched, septate, anastomosed pseudoparaptsgse90i)99i 121
(r139) x 1113((15) ==mMl1l0O(x 2 €& m, n -spored5 M@itynjcate fissitunicate, short
pedicellate, cylindrical to cylindriclavate, slightly or slightly curved, apex rounded with a minute
ocular chamberAscospore$23i)26i32(138) x 57 e3dw (29 | 6 em, ping28 50) ,
seriate, pale brown to brown when mature, fusiform with acute ends, enlarged at the 3rd or 4th cell
from the apex, ¥6-septate, constricted at the septum, straight or slightly curved, guttulate, smooth
or delicately verruculose, surrounded by proemt gelatinous sheath. Asexual morph:
Undetermined.

Culture characteristids Ascospores germinated on PDA within 12 h and germ tube produced
from one end of ascospore. Colonies on PDA reachisgci diam. after two months at the room
temperature, colgncircular, smooth edge, surface hyphae pale brown to brown, flocculent, dense,
bulge at middle; reverse side pale brown to brown.

Material examinedi China, Yunnan Province, Dali City, Cibihu Lake, 26°08'49.05"

N, 99°56'56.51" E, 2060 m; on submergegtaling wood, 21 July 2021, L.L. Li, CBH151
(HKAS 131465, holotype), etype culture KUNCC 2B816912.

GenBank numberis LSU: PP189923, SSU: PQ43526&f1-U PQ456954.

Notes i Phylogenetic analyses showed thablia fusiformispora clustered with
L. dictyosporaandL. aquatica(Fig. 9). Comparison of LSU sequence betwkeifusiformispora
and L. aquaticarevealed a 1.9% (15/905 bp, including 3 gaps) badereifce while the LSU
sequence betwedn fusiformisporaandL. dictyosporashowed a 1.0% (8/805 bp) base difference.
Lolia fusiformisporais similar toL. aquaticain having fusiform, yellow to darkrown, septate,
verruculose ascospores and surroundeti wigelatinous sheat\bdelAziz 2016) However, it
can be distinguished from. aquaticaby smallerasci (99121 x 111 3  ¢sr09 145 x 1726
€ m) and asiGdgsfbor e 26(3Z & 69 ¢ nglia dictyosporadiffers from
L. fusiformisporan having smaller ascospores (12 x 47 es26i32x57 €& m) , i n ad:«
it has longitudinal and tresverse septate, while fusiformisporahas only transverse sef{tabdel
Aziz 2016) According to theguidelines of Pem et al. (2021) and based on morphological and
phylogenetic evidence, we introducefusiformisporaas a new species. Currently, all thiedia
species have been reported from freshwater habitats.
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Figure 1571 Lolia fusiformispora(HKAS 131465, holotype). a, b Appearance of ascomata on
substrate. ¢, d Sections of ascomata. e Ostioles. f Peridium. g Pseudoparaghygesi. h

ki o Ascospores. p Ascospore stained with Indian ink. g Germinating ascospore. r Colony on PDA.
Scale bars: ¢, d 90 ym, e =40 um, f, g = 20 umij jr= 30 um, kg = 10 pm.




Occultibambusacea®.Q. Dai & K.D. Hyde, Fungal Diversity 82: 25 (2017)
Occultibambusaceae was established byDai et al. (2017) to accommodate
NeooccultibambuséDoilom et al. 2017)OccultibambusdDai et al. 2017)Seriascoma(Dai et al.
2017) andVersicolorisporium(Hatakeyama et al. 2008)ith Occultibambusas the type genus.
Subsequently, a new genwBrunneofusisporaintroduced to Occultibambusaceadased on
morphological and phylogenetic analyg@hookamsak et al. 2019Currently, 27 species in five
genera are accommodatedOecultibambusacead hese species acemmonly found as saprobes
on monocotyledons, such as bamboo, but have also been found on other plant debris such as
Ammophilasp. (Jayasiri et al. 2016Clematissp.(Phukhamsakda et al. 202@andanussp. (Hyde
et al. 2018, Tibpromma et al. 201&8ndTectonasp.(Doilom et al. 2017)Additionally, a few have
been reported from leaf spot &nna torgTan et al. 2021)

OccultibambusaD.Q. Dai & K.D. Hyde, Fungal Diversity 82: 26 (2016)

Occultibambusais typified by O. bambusaeand was introduced biai et al. (2017)to
accommodate species characterized by immersed, dark, ascostromata with periphysate ostioles,
broad cylindrical to clavate asci, and dark brown, fusiforragfitate ascospores; and the asexual
morph wth oblong, hyaline to pale brown, aseptate coni@ai et al. 2017) Occultibambusa
species typically grow saprobically on ddamimboo culms in terrestrial habitats (Dai et al. 2017,
Zhang et al. 2017, Jiang et al. 2021a, Yu et al. 20@dly O. aquatica O. kunmingensisand
O. pustulaare from freshwater habitaidyde et al. 2016b, Dai et al. 2017, Dong et al. 2020)

Occultibambusa jonesil.F. Zhang, J.K. Liu, K.D. Hyde & Z.Y. Liu, Mycosphere 8(4): 553 (2017)
Fig. 16

Saprobicon decaying submerged wood in freshwater. Sexual mégptomata225 310 um
high, 230265 pum diam., solitary to gregarious, seémimersed or superficial, flattened globose,
subglobose, udbculate, ostiolate, papillat®stiolesshort, centrally located, 79 5 e m wi d e,
40 em PeridiuneXki40 em wide adaLl6tbm widesatlthe ba
several layers, outer layer heavily pigmented, thwelled, irregular, comprising pale brown to
dark brown cells ofextura angularis inner layer composed of pale brown to hyaline, flattened,
thin-walled cells oftexura angularisto textura prismaticaHamatheciuncomposed of numerous,
3i4 um wide, filamentous, septate, anastomosed pseudoparaphyses, embedded in a gelatinous
matrix. Asci (64i)771108(G 128) x 1316 pum &= 92 x 15 um, n = 40), -8pored, bituicate,
fissitunicate, broadly cylindrical to clavate, straight or slightly curved, shortly pedicellate, rounded
at the apex, with an ocular chamb&scospores80i 34(39) x 78 pm &= 32 x 7 um, n = 45),
overlapping 23-seriate, fusiform, strght to somewhat curved;skeptate, with a broad upper cell
778 em wide, i7ungdmr wicee | éonstricted at the s
becoming brown to greyish when mature, guttulate, smaatled, without mucilaginous sheath.
Asexual morph: ddetermined.

Culture characteristics Ascospores germinated on PDA within 12 h and germ tubes
produced from ends of ascospore. Colonies on PDA reaching &ém diam. after two weeks at the
room temperature in dark, colony circular, smooth edge, surfgdeak pale brown, flocculent,
dense, sparse, bulge at middle; reverse side pale brown to brown, smooth.

Material examined China, Yunnan Province, Kunming City, Dianchi Lake, 23°39'18.95"
N, 102°32'57.19" E, 1400 m; on submerged decaying wood, 22dfg#2023, H.W. Shen, FD 40
351 (HKAS 131779), living culture KUNCC 233523.

GenBank numbers ITS: PQ607754LSU: PP189903, SSU: PQ435268f1-U PQ456956,
rpb2: PQ348602.

Notesi Multigene phylogenetic analysis showed that our new collection clusteitbd
Occultibambusa aquaticand O. jonesii without significant phylogenetic distance (Fig. 17).
Comparison of the LSU, SSttefl-Uandrpb2 molecular sequences between the new collection and
O. jonesii(GZCC 16 0117) revealed 0.4% (3/831 bp), 0.9% (8/9p, 1.1% (10/948 bp), and 0%
(0/997 bp) base pair differences, respectively. Morphologically, our new collection conforms to the
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characteristics 0oD. jonesiiin having fissitunicate, broadly cylindrical to clavate asci, fusiform,
brown to greyish, Zeled ascospores with a broad upper cell, and without sl{gating et al.
2017) However, asci and ascosporedofaquaticaare smaller than both specimengfjonesii
(GZAAS 160161 and HKAS 13178%¢hang et al. 2017Based on the similar morphological and
molecular data, we identified the collection @s jonesij which was reported from freshwater
habitats for the first time.

Figure 16 7 Occultibambusa jonesi{HKAS 131785, new habitat records). a Appearance of
ascomata on substrate. b, ¢ Sections of ascomata. d OstigleBerdium. h Pseudoparaphyses.
iTk Asci. i 0 Ascospores. p Germinating ascospore. q Colony on PDA. Scale bars: b, ¢ m,100 u
d =50 pum, &éh =30 pm, ik =20 pm, Tp = 10 pm.
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Occultibambusa jonesii GZCC 16-0117
100/100. Occultibambusa bambusae MFLUCC 13-0855
99/100\, - Occultibambusa chiangraiensis MFLUCC 16-0380
Occultibambusa pustula MFLUCC 11-0502 Occultibambusa
Occultibambusa kunmingensis HKAS 102151

100/100. Occultibambusa sp. KUNCC 23-14577
100/100 Occultibambusa sichuanensis UESTCC 22.0004
100/100 Occultibambusa sichuanensis CGMCC 3.20938

Versicolorisporium triseptatum UESTCC 21.0016
100/100, Versicolorisporium triseptatum JCM 14775 Versicolorisporium
£Occultibambusa maolanensis GZCC 16-0116
Occultibambusa hongheensis KUMCC 21-0020
Occultibambusa fusispora MFLUCC 11-0127
Seriascoma didymosporum MFLUCC 11-0179
Seriascoma bambusae KUMCC 21-0021 Seriascoma
Seriascoma yunnanense MFLU 19-0690
100/100— Brunneofusispora inclinatiostiola CGMCC 3.20403
99/100 Brunneofusispora clematidis MFLUCC 17 2070 Brunneofusispora
‘ Brunneofusispora sinensis KUMCC 17-0030
i ]‘qw( Neooccultibambusa chiangraiensis MFLUCC 12-0559

aeaoesnquweqi}inao0

100/100;

71/ Neooccultibambusa kaiyangensis CGMCC 3.20404 Neooccultibambusa
— Neooccultibambusa trachycarpi CGMCC 3.20405

94/100/ Leucaenicola aseptata MFLUCC 17-2423

100/100 L Leucaenicola camelliae NTUCC 18-0934
Leucaenicola phraeana MFLUCC 18-0472
L{ Palmiascoma gregariascomum MFLUCC 11-0175
Palmiascoma qujingense KUMCC 19-0201 Bambusicolaceae
Bambusicola massarinia MFLUCC 11-0389
Bambusicola pustulata MFLUCC 15-0190
Bambusicola sichuanensis SICAUCC 16-0002
100/100 | Lophiomurispora hongheensis KUMCC 20-0216

Lophiomurispora hongheensis KUMCC 20-0217 Outgroup
0.05

100/100

100/100

100/100

Figure 171 Phylogram generated from maximum likelihood analysis based on combined LSU,
SSU, ITS, tefl-U and rpb2 sequence dataset representir@ccultibambusaceaeand
Bambusicolacea€rThirty-five strains are included in the combined analyses which comprise 4300
characters including gaps (845 characters for LSU, 1013 characters for SSU, 499 characters for
ITS, 943 characters faefl-U 1000 characters fapb2). Lophiomurispora hongheensfgUMCC

2010216 and KUMCC 200217) were selected as the outgroup taxa. Phylogenetic trees generated
from maximum likelihood and Bayesian inference analyses were similar in overall topologies. The
bestscoring RAXML tree with a final likelihood value e25088.365163si presented. The matrix

had 1508 distinct alignment patterns, with 18.26% undetermined characters or gaps. Estimated base
frequencies were as follows: A = 0.245596, C = 0.253522, G = 0.269919, T = 0.230963;
substitution rates AC = 1.677479, AG = 3.323699g, = 1.310281, CG = 1.120426, CT =
7.245754, GT = 1.000000; Trdeengt h = 1. 775792; gamma di str
0.205768. Bayesian posterior probabilities (BYPP) from MCMC were evaluated with a final
average standard deviation of split frequenciess than 0.01. Bootstrap support values for
maximum likelihood (ML) greater than 65% and Bayesian posterior probabilities (BYPP) greater
than 0.95 are defined above the nodes as ML/BYPP. The type strains indicated are in bold and the
newly generated s@ence are shown in blue.
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ParabambusicolaceakKaz. Tanaka & K. Hiray., Stud. Mycol. 82: 115 (2015)
Parabambusicolaceaewas proposed by Tanaka et a(2015) to accommodate
Multiseptosporaand two novel generdquastomaandParabambusicolaas well as two unnamed
MonodictysspeciegTanaka et al. 20155ubsequently, eleven new gendfayinia (Senanayake
et al. 2023) Lonicericola (Phookamsak et al. 2019)Multilocularia (Li et al. 2016)
Neoaquastrom#&Samarakoon et al. 201 NeomultiseptosporéXie et al. 2022) Paramonodictys
(Hyde et al. 2020a) Paratrimmatostroma(Phmkamsak et al. 2019)Paramultiseptospora
(Phookamsak et al. 2022pseudomonodicty§Ariyawansa et al. 2015Pseudomultiseptospora
(Senanayake et al. 2023and Scolecohyalosporium(Xie et al. 2022)were introduced to
Parabambusicolaceaéarabambusicolaceais characterised by pseudothecioid ascomata with or
without surrounding stromatic tigss, papillate to epapillate ostioles, clavate to fusiform asci and
hyaline or brown multseptate, clavate to fusiform, hyaline ascospdkés et al. 2015, Tanaka
et al. 2015, Li et al. 2016)and the asexual nyms are monodictyke, trimmatostromdike
hyphomycetegAriyawansa et al. 2015, Tanaka et al. 20I&)rrently, 30 species in 14 genera are
included inParabambusicolaceaghese species are usually saprobes rooauvarious dead or
decaying plant culms, branches and leaves of plants in terrestrial habitats, as well as a pteridophyte
(Ariyawansa et al. 2015, Phukhamsakda et al. 2018, Phookamsak et al. 2019, 2022, Wijayawardene
et al. 2022b, Yang et al. 2022b, Ui a@. 2023) A few species are also reported from aquatic
habitatg(Tanaka et al. 2015, Dong et al. 2020, Xie et al. 2022, Xu et al..2023)

LonicericolaPhookamsak, Jayas&i K.D. Hyde, Fungal Diversity 95: 39 (2019)

Lonicericolais a monotypic genus introduced by Phookamsak €2@1.9)to accommodate
L. hyaloseptispordtype species) based on morphological and phylogenetic evil&ocecericola
hyaloseptisporas a saprobe from dead branched.oficera maackiin Yunnan Province, China
(Phookamsak et al. 2019 ubsequently, two new speciés,fuyuanensigndL. qujingensishave
been intoduced and two new species were collected on dead branchespofoliaceaeand
Magnolia grandiflorg respectively (Yasanthika et al. 2020, Wijayawardene et al. 2022b)
Currently, three species are accepted ingbeus and all the three species were reported from
terrestrial habitats in Yunnan, China (Phookamsak et al. 2019, Yasanthika et al. 2020,
Wijayawardene et al. 2022b). In this stulygujingensisvas collected from submerged decaying
wood in freshwater Hatats.

Lonicericola qujingensisD.Q. Dai, Wanas. & Wijayaw., Frontiers in Microbiology 13: 17 (2022),
Fig. 18

Saprobicon decaying submerged wood in freshwater. Sexual mégdomatal 71i 245 um
high, 131154 um diam., black, scattered, solitary to gmgus, immersed or sexmmersed,
globose to subglobose, dioiculate, glabrous, ostiolate, papillat®stioles centrally located,
oblong. Peridium22i28 e m wi de, t hick, composed of S eve
pigmented, thickvalled, comprisag pale brown to dark brown cells of textura angularis, inner
layer composed of pale brown to hyaline, cells towards the inside lighter, flatteneewéatiet
cells of textura angularisto textura prismaticaHamatheciumcomposed of numerousj 2 pm
wide, thick-walled, filamentous, septate pseudoparaphyses, embedded in a hyaline gelatinous
matrix. Asci (1011 )110/ 160G 182) x (21)25i31(33) xm 135 1 28 wspored, n =
bitunicate, fissitunicate, broadly cylindrical to cylinddlavate, subsessile to short pedicellate,
apex rounded with a thin ocular chamb&scospore$41i)44i 51(155) x 1012311 4 ) x& @7 X(
11 &m, n = 5 D3)seriate kiyaline, fasgopm to \germiorm, enlarged at the 3rd or 4th
cell from the apex, {)8(i 9)-septate, constricted at septa, smes#iled, with small guttules,
surrounded by et mucilaginous sheath (%1 um diam.). Asexual morph: Undetermined.

Culture characteristics Ascospores germinated on PDA within 12 h and germ tubes
produced from around ascospore. Colonies on PDA reachih§ tm diam. after 2 two months at
the room émperature, colony circular, smooth edge, surface hyphadiginéyrown, flocculent,
bulge at middle; reverse side brown to dark brown, crack in the middle.
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Material examinedi China, Yunnan Province, Kunming City, Yangzonghai Lake,
24°53'39.31" N, 1058'58.82" E; 1770 m; on submerged decaying wood, 19 February 2023, Z.Q.
Zhang, FD 2634-1 (HKAS 131545), living culture KUNCC 233439.

GenBank numbers ITS: PQ340465, LSU: PP189902, SSU: PQ435284;t PQ456955.

Notesi Our new collection, HKAS 131%4 collected from Yangzonghai Lake in Yunnan
Province, is similar toLonicericola hyaloseptisporaand L. qujingensisin having broadly
cylindrical to cylindricclavate asci; and hyaline, fusiform to vermiform, septate, smwatied,
guttulate ascosporegnlarged at the 3rd or 4th cell from the apex, and surrounded by a
mucilaginous sheath (Wijayawardene et al. 2022ksfospore and asci characteristics can be used
to distinguish species ofonicericola (Wijayawardee et al. 2022b)Based on the key to
Lonicericolaspecies provided by Wijayawardene et al. (2022bdrphology of our new collection
is consistent with.. qujingensis Phybgenetic analysis shows that our new collection clusters with
the holotype ofL. qujingensiswith 100% ML support (Fig. 19). In addition, the nucleotides
comparison of ITS, LSU, SSU anefl-U genes between our strain, KUNCCi 23439 and type
strain, GMBCC1178 showed that our collection has extremely high base similarity with
L. qujingensigonly ITS has a 22 base pair difference, including 21 gaps), so we identified our new
collection ad.. qujingensiswhich was first reported in freshwater environments.

Pleomassariaceab®l.E. Barr, Mycologia 71(5): 949 (1979)

Pleomassariaceaewas established by Barr (1979) to accommodAtgeromassaria
Pleomassariaand Splanchnonemawith Pleomassariaas the type. Later, Bar(1993a)treated
Pleomassarias a synonym fagplanchnonembased on similar morphology, except for ascospore
septation, and acceptefisteromassaria Eopyrenula Kirschsteiniothelia Macrovalsarig and
Splanchnonemain Pleomassariaceaebased on morphological chataristics and host
(Hawksworth 1985, Barr 1993aBased on phylogenetic analysis, Zhang et(2009a)treated
Pleomassariaceaes a synonym oMelanommataceaeSubsequentlyPleomassariaceaavas
reinstated as a separate family based on the distinct morphology and phiytogealysis(Zhang
et al. 2012) Lumbsch & Huhndorf2010)acceptedAsteromassariglichenopyrenisPeridiothelig
Pleomassariaand Splanchnonemain Pleomassariacege however, theAsteromassariawas
excluded by Hyde et al2013) Currently, six genera are acceptedHhReomassariaceaeiz.
BeverwykellaLichenopyrenisMyxocyclus Peridiothelig Prosthemiumand Splanchnonemawith
approximately 50 species (Wijayawardene et al. 2022a$t members dPleomassariaceaeccur
on branches, stems, twigs, and leaves as saprobes in terrestrial lj@béat& Kale 1970, Barr
1982, 1993a, b, Ramaley 199Whereas a few are endophytes and lichenized fiitawalski &
Kehr 1992, Calatayud et al. 2001, Aptroot & Moon 2014)addition, sveral fungi have been
reported from freshwater habitgigan Beverwijk 1954, Nawawi & Kuthubutheen 1988, Voglmayr
& DelgadeRodriguez 2003)

BeverwykellaTubaki, Trans. Mycol. Soc. Japan 16(2): 138 (1975)

Beverwyklla was introduced by Tubaki(1975) with B. pulmonaria (Papulaspora
pulmonarig (Beverw.) Tubaki as type speci€&everwykellas characterized by lenticuldnlack,
multicellular conidia and a vertical main branch and a series of mainly opposite side b(afaches
Beverwijk 1954, Nawawi & Kuthubutheen 1988, Voglmayr & Delgd&tmdriguez 2003) Tian
et al.(2015)placedBeverwykellan Pleomassariaceadased on phylogenetic analysis. Currently,
three species are acceptedBeverwykella viz. Beverwykella cerebriformjsB. clathratg and
B. pulmonaria All of these species were collected from leaves submerged &n inaAsia, Europe
and North AmericgVan Beverwijk 1954, Nawawi & Kuthubutheen 1988, Voglmayr & Delgado
Rodriguez 2003)

BeverwykellagrandisporaH.W. Shen, K.D. Hyde & Z.L. Luo, sp. nov. Fig. 20

Index Fungorum mmber: IF572002; Facesoffungi number: FOF15490
Etymologyi The name refers to the large conidia of this species.
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Holotypei HKAS 131498.

Saprobicon decaying submerged wood in freshwater. Asexual mad@Qafhonies effuse,
brown, conspicuousMyceliumpartly superficial, partly immersed in the substratum, composed of
smooth, branched, septate, brown hypl@enidiophoresmacronematous, mononematous, mostly
hyaline, sometimes light brown, septate, erect, straight to slightly flexuous, unbranic®ed,s&5m
wide. Conidiogenous cellg0i22 x 57 e¢xF (21 | 6 &m), i ntegrated,
hyaline.Conidia (94 )102 123( 137) x (8%)921114(120) x=m1 X3 I 103 & m) , h
young, brown to dark brown when mature, lenticular, orbicular, with mature conidia composed of
two layers of cells with different textures; the outer layer of cells ids&d, thinrwalled, and
mainly composed of important branches and gaps. Sexual morph: Undetermined.

Figure 181 Lonicericola qujingensigHKAS 131545, new habitat records). a, b Appearance of
ascomata on host substrate. ¢, d Sections of ascomataidau. f Pseudoparaphyses.i @\sci.

jTm Ascospores. n Ascospore stained with Indian ink. o Colony on PDA. Scale bars: ¢, d = 80 um,
e, gi=30pum,f,jn=20 um.
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90/-| Multiseptospora thailandica MFLUCC 12-0006 Multiseptospora
100/1.00; Multiseptospora thailandica MFLUCC 11-0204
86/0.98 - Multiseptospora thailandica MFLUCC 11-0183
/1,@ Scolecohyalosporium submersum KUMCC 21-0412
Scolecohyalosporium submersum KUMCC 21-0413
00/1.00 { Neomultiseptospora yunnanensis HKAS:122240
Neomultiseptospora yunnanensis KUMCC 21-0411
100/1.00 f Parabambusicola thysanolaenae KUMCC 18-0147
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Figure 1971 Phylogram generated from maximum likelihood analysis based on combingd LS
SSU, ITS andefl-U sequence dataset representitayabambusicolaceaand Pleomassariaceae
Fifty-one strains are included in the combined analyses which comprise 3701 characters including
gaps (1269 characters for LSU, 1021 characters for SSU, 49&tdrarfor ITS913 characters for

tefl-U). Halobyssothecium bambusicof®FLUCC 20 0226) andH. aquifusiforme(GZCC 2@

0481) were selected as the outgroup taxa. Phylogenetic trees generated from maximum likelihood
and Bayesian inference analyses werelamin overall topologies. The bestoring RAXML tree

with a final likelihood value 0f15871.807282 is presented. The matrix had 1001 distinct alignment
patterns, with 30.18% undetermined characters or gaps. Estimated base frequencies were as
follows: A = 0.240090, C = 0.247530, G = 0.273401, T = 0.238979; substitution rates AC =
1.120341, AG = 2.248194, AT = 1.258642, CG = 1.417375, CT = 6.752943, GT = 1.000000; Tree
Length = 0.922735; gamma diswii i on shape parameter u = 0.
probabilities (BYPP) from MCMC were evaluated with a final average standard deviation of split
frequencies less than 0.01. Bootstrap support values for maximum likelihood (ML) greater than
65% and Baysian posterior probabilities (BYPP) greater than 0.95 are defined above the nodes as
ML/BYPP. The type strains indicated are in bold and the newly generated sequence are shown in
blue.
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Culture characteristics Conidia germinating on PDA and germ tubesduwed from around
conidium within 12 h. Colonies on PDA, reaching 2 cm in diameter after one month at room
temperature, colony circular, smooth edge, surface hyphae white tbrgrag, flocculent; reverse
side brown to dark brown.

Material examined China, Yunnan Province, Puer City, Dujuanhu Lake, 24°32'22.76" N,
101°1'6.85" E; 2500 m, on submerged decaying wood, 24 February 2023, H.W. SherR2%D 50
(HKAS 131498, holotype), etype culture KUNCC 2813379;ibid, on submerged decaying wood,

25 Februay 2022, H.W. Shen, YJ 383-1 (HKAS 131662, paratype), garatype culture KUNCC
23i16913;ibid, on submerged decaying wood, 24 February 2023, H.W. Shen, BB BQHKAS
131495), living culture KUNCC 23.3377;ibid, on submerged decaying wood, 25 Febr2g2,
H.W. Shen, YJ 3@B0-1 (HKAS 131661), living culture KUNCC 236914.

GenBank numbers KUNCC 23 13379, ITS: PQ340457, LSU: PP189893, SSU: PQ435252,
tefl-U PQ456945; KUNCC 2316913, ITS: PQ607756 LSU: PP189915, SSU: PQ435253;
KUNCC 2313377, ITS: 340458, LSU: PP189894; KUNCC i2%914,ITS: PQ6077%, LSU:
PP189916, SSU: PQ435254.

Notesi Phylogenetic analysis showed tligverwykella grandisporelustered with the type
speciedB. pulmonarian an independent lineage withitheomassariacea@=ig. 19. Comparison of
ITS, LSU, SSU andpb2 gene betweeB. grandispora(KUNCC 23 13379) andB. pulmonaria
(CBS 283.53) revealed 2.23% (11/493 bp, including 6 gaps), 0.24% (3/1254 bp, including 2 gaps),
1.27% (17/1340 bp, including 7 gaps), 2.31% (19/824 lyzk kpair difference, respectively. In
addition, morphological examination showed tBatgrandisporafits well with the morphological
concept ofBeverwykellain having lenticular, black, multicellular conidia and a vertical main
branch and a series of mbinopposite side branchefvan Beverwijk 1954, Nawawi &
Kuthubutheen 1988, Voglmayr & Delgadodriguez 2003)Beverwykella grandispor&an be
distinguished from the known speciesB#verwykelleby a maximum coniail size (102123 x 92
114 e m) c B.ogrehrifoemig4a 66 x 303 5 eBmgathrata(25i28 x 406 0 € m) , an
B. pulmonaria(62/110 x 571 03 & m) . According to the guidel
(Pem et al. 2021) and based on molecular segudata and morphological characteristics, we
introduceBeverwykella grandisporas a new species. This is the second speciBgwdrwykella
reported from freshwater habitats.

PericoniaceaéNann., Repert. mic. uomo: 482 (1934)

Periconiaceaewas introducedoy Nannizzi(1934) and typified byPericonia Tode. This
family was initially proposed to accommoddericoniaand StachybotrygNannizzi 1934) Later,
Stachybotryswas transferred to a new familfgtachybotryaceaebased on phylogenetic and
morphological studiegCrous et al. 2014)Tanaka et al(2015) resurrectedPericoniaceag and
acceptedBambusistromg Ad a m| 2 k geFtavomyicegKnapp &t al) 2015)Periconia(Tode
1971) and Noosia (Crous et al. 2011)n this family, based on molecular data coupled with
morphological (sexuahsexual morph) characteristi(fanaka et al. 2015)Yang et al. (2022c)
treated Bambusistromaand Noosia as synonyms ofPericonia based on morphological and
phylogenetic  evidence. Currently, 225 epithets are knowin this family
(http://indexfungorum.org/Names/Names.asp, accessed on 20 June 2024), which are commonly
found as saprobes on various substrates from terrestrial habitats in worldwide (Dong et al. 2020,
Hongsanan et al. 2020b)

PericoniaTode, Fung. mecklenb. sel. (Lineburg) 2: 2 (1791)

Periconiawas introduced by Tod@971) with P. lichenoidesas the type specieBericonia
species are mainly known as asexual morph, with only a few species exhibiting sexual morphs
(Tanaka efal. 2015, Yang et al. 2022c, Su et al. 202Z@)e asexual morph is characterized by
macronematous, mononematous, branched or unbranched, and pale to dark brown conidiophores;
monoblastic to polyblastic conidiogermuells; globose to ellipsoidal, catenate or solitary, smooth
or verrucose conidia (Tanaka et al. 2015, Yang et al. 20Zke) sexual morph is characterized by
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scattered or grouped, globose ascomata with a cerdtiale, hyaline periphyses;spored asci,

and broadly fusiform,-5 e pt at e, hyaline and smooth ascospo
al. 2015, Tanaka et al. 2015, Yang et al. 202R®mbers ofPericoniamainly grow saprobically

on various plant detritus in terrestrial habitats with a few from freshwater ha(idantg et al.

2020) Several species have also been reported as endophytes and pathogens (Tanaka et al. 2015
Sarkar et al. 2019, Yang et al. 2022c, Su et al. 2023, Liao et al..202l} study, we introduced

three new speciesiz., Periconia dujuanhuensi®. hongheensiandP. yunnanensis

Figure 20 i Beverwykella grandispora(HKAS 131498, holotype). a Natural substrate.
b, ¢ Colonies on natural substrateif dConidiophores, codiogenous cells and conidia.
gl j Conidia. k Germinating conidium. | Colony on PDA. Scale bark:d = 40 & m.
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