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Abstract
Fungi have a worldwide distribution, howeytrss than 10% of the estimated species have
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been describedlhis paperintroduces Neolentithecia(Lentitheciaceagas a n& genus, 8 new
species and one new host record based on morphological characteristics and phylogenetic analyses.
The new species areCantharellus hongneungensigHydnaceag Cronartium armandii
(Cronartiaceag, Dictyocephalos xinjiangensigPhelloriniacea&), Distoseptispora chiners
Distoseptispora guizhamsis (DistoseptisporacegeHalobyssothecium thailandicaleolentithecia
changchunensis (Lentitheciaceag  Herpotrichia  xiaokongense (Melanommatacege
Hymenopleella agaves Synnemapestaloides shangehsis (Sporocadacege Hypsostroma
thailandicum (Hypsostromatacegde Mucor phayaoensjs Mucor takensis (Mucoraceag,
Neospadicoides bambusico{XenospadicoidacedePhellorinia longistriatica (Phelloriniaceag,
Pseudocapulatispora fragrant{ophiostoméaceag andTarzetta linzhiensiandTarzetta confusa
(Tarzettaceae Additionally, a new host record is provided fBhragmocephala garethjonesii
(Pleurotheciaceae All taxa are described and illustrated. Trees are presented to show their
phylogenetic picements.

Keywords 7T 19 new taxa i Agaricomycetesi Dothideomycetesi Mucoromycetesi
Pezizomycetes Phylogenyi Pucciniomycete$ Sordariomycetes Taxonomy
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Introduction

Classification of the fungi haproven challenging due to the small number of known as
compared to estimated species and a lack of sequence data for many extant taxa (Tag@06et al
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Mindell 2013, Hyde et al. 2020alrungi are eukaryotic microorganisms that play key ecological
rolesas decomposers, mutualists, or pathodetysle et al. 2007Griffith et al. 2010, Lange 2014
Willis 2018, Rashmi et al. 20)9 Fungi have huge biotechnological potential in future
bioeconomies, in agricultur@iocontrol agents, biofertilizers and pathnge industry (biofuel,
beverages, cosmeceuticals, fhothe environmenf{mycoremediation, nutrient cycling and waste
valorizatior) and medical and pharmaceutical produtéllis 2018, Hyde et al 2019h Yadav
2019, Meyer et al2020. Therefore their dscovery is important and may serve a resource for
human technologies and biotechnological research (Hyde et al. 2019a)

Despitetheirimportance, the discovery and classificatadriungi has proven difficultlt was
realized that fungi belong to a separ&ingdom, which diverged around one billion years ago
(Baldauf & Palmer 1993Parfrey et al 2011 Taylor et al 2014 Traditionally, fungi were
classified into five phyla Ascomycota, Basidiomycota, Chytridiomycota Glomeromycota and
Zygomycota based omorphology physiology, biochemistry, chemical tests and their life modes
(Alexopoulos et al1996 Webster & Weber 20Q7However, thecurrentclassification based on a
combination of morphology, life modes, distribution and genomic data have placedrniongb
phyla(Hibbett et al2007, Tedersoo et aR018 Wijayawardene et ak018, 2020 .

Over two decades ago, the global fungi species number was conservatively estimdied at 1
million, a figure which has since been regularly cited in the sciedtiécature (Hawksworth
1991) This estimate was based on extrapolations from several sets of independent data. This
included the number of fungi vsative plants growing in a particular region, the number of species
on a crosssection of native plants iBurope and America and the number of species discovered in
a particular alpine communityHowever, this estimatiacked data from the important regions of
the tropics(Hawksworth 2001) Due to an increase in mycological studies in Asia and South
America, imerous novel fungi have been discovered and around 100,000 species are now thought
to be extan(Kirk et al. 2008 Hyde et al. 2028 The estimate of species has been revised and
raised to i 3 million due to the addition of molecular dqtdawksworth 12, Hawksworth &
Lucking 2017. Studies on fungal diversity have increased with new molecular approaches and
numerous fungal species, cryptic species and species complexes have been difdeeterssnh &
Hughes 2012Ekanayaka et ak017 Hongsanan etla2017, Hyde et al 2017, 2018 Tedersoo et
al. 2018) Thus, previous fungal estimates have increabe@018, fungalspeciesnumbers were
estimated between 2.2.8 million (Willis 2018). This majority of new fungal species were
recorded from Asia, accating for 35%, followed by Europ€25%), Oceania(14%), South
America(12%), North America(9.5%) and Africa(4%) Novel taxa have usually been discovered
in areas where most fungal taxonomists work with the rate of discovery of new species being more
than 2000 species per year, especially in Ascomycota and Basidiomiglatkwell 2011 Willis
2018 However, fungal diversity is immense with less thafol@f speciesextant and there is
considerable work still to d@James & Berbee 201Hawksworth & Luckng 2017 Hyde et al.
202().

This paper is a continuation of Mycosphere Notes and introdaicesv genus, 8 new
species and one new host recoAll taxa described herein are based on morphological
characterization and phylogetit analysesThis seriescomplements other series such as Fungal
Diversity NoteqLiu et al. 2015Hyde et al2019h 202, ¢ and Fungal Plan€Crous et al. 2006
2018) .

Materials & Methods

Collection and Isolation

Fungal specimens were collected from Chitla¢ Republic of Korea, and Thailand.
Specimens were incubated in a moist chamber #@rdays at 25°C, to induce sporulation. Pure
cultures were isolated by a modified single spore isolation method (Manamgoda et al. 2012
Chomnunti et al. 2014Senanayake et al. 2020).rd®th rate, colony characteristics and
sexual/asexual morph morphology were determined from cultures grown on potato dextrose agar
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(PDA). Macro and Microscopic structures were observed with a stereo microscope (Motic SMZ
168) and a Nikon ECLIPSE 80i compuwlmicroscope fitted with a Canon 750D digital camera.
Measurements were made using Tarosoft (R) Image Frame Work. Photomicrographs were
processed with Adobe Photoshop CS6 Extended version 10.0 (Adobe Systems, USA).
Representative specimens are depositgtie herbarium of Mae Fah Luang University, Chiang Rai
Province, Thailand (MFLU), Herbarium Mycologicum Academiae Sinicae (HMAS), Herbaria of
Guizhou Academy of Agricultural Sciences (GZAAS), Jilin Agricultural University, Jilin Province,
China (HMJAU), ad Cryptogams Kunming Institute of Botany, Academia Sini¢annan
Province, China (HKAS). Representative cultures are deposited at Mae Fah Luang Culture
Collection (MFLUCC), Jilin Agricultural University Culture Collection (JLAUCC) addrbarium

of Cryptagams, Kunming Institute of Botany, Academia Sinica (HKA8unming Culture
Collection (KUMCC). Faces of fungi numbers and Index Fungorum numbers were obtained as
outlined in Jayasiri et al. (2015) and Index Fungorum (2021).

DNA extraction, PCR amplification and sequencing

DNA extraction followed the method of Thambugala et al. (2015). The PCR amplifications
were performed in a total value o f 25 gL of PCR mi x-Tag DMA con't
pol ymerase 0.3 ¢lL, 12.5 gL of 2X PCR buffer,
each primer and 12.2 L of deioni zed water.
ribosomal RM (SSU), large subunit ribosomal RNA (LSU), RNA polymerase Il second largest
subunit (pb2), translation elongator factor alph®f1) and beteubulin tfub2) gene regions were
amplified using primer pairs ITS4/ITS5 (Whigtal. 1990), LROR/LR5 (Vilgalyst Hester 1990),
NS1/NS4 (Whiteet al. 1990), RPBSf2/RPB27cr (Liu et al. 1999 Sung etal. 2007), EFL/EFR-2
(O@onnell et al. 1998) and T1/Bt2b (Glass & Donaldson 19@&Donnell & Cigelnik 1997),
respectively. The conditionf®r amplification of each ene were followed an initiadenaturation
step of 5min at 94°C followed by 35 cycles of 30at 94°C, 5@ at 52°C (ITS, LSU, SSU) or 55°C
(tek1, rpb2, tub?2 and 1min at 72°C, and a final extension step omih at 72°C. The PCR
products were verified yb staining with ethidium bromide after separation on 1% agarose
el ectrophoresis gels and purified according
purification kit (Qiagen, Hilden, Germany). DNA sequencing was done by Sunbiotech Company,
Beijing, China. The DNA sequences generated in this study are deposited in GenBank.

Sequence alignment and phylogenetic analysis

Analysis of the sequences was conducted by submission to GenBank via BLAST tool
(http://blast.ddbj.nig.ac.jp/tep.html). The sequencé®m this study and reference sequences from
previous studies were used in the phylogenetic analysis. Separate phylogenetic analyses were
carried out to determine the placement of each fungal taxon based on selected combinations of ITS,
LSU, SSU,rpb2, tef-1 and tub2 sequence data. SegMan V.5.0 was used to obtain consensus
sequences from sequences generated from forward and reverse primers. Sequences were alignec
with Clustal X v.1.81 (Thompson et al. 1997) and were further aligned using default settings o
MAFFT v.7 (Katoh & Standley 2013, http://mafft.cbrc.jp/alignment/server/). Alignments were
manually adjusted using BioEdit V.7.0.9.0 (Hall 2005) where necessary.

A phylogenetic tree was constructed for maximum likelihood (ML), maximum parsimony
(MP), andBayesian inference (Bl) methods. The MP analysis was performed using PAUP v.
4.0b10 (Swofford 2002) to obtain the most parsimonious trees. Gaps were treated as missing data
and ambiguously aligned regions were excluded. Trees were inferred using ttlsticheaarch
option with Tree Bisection Reconnection (TBR) branch swapping and 1000 random sequence
additions. Maxtrees were set up to 5,000 branches of zero length were collapsed and all multiple
parsimonious trees were saved. Descriptive tree statisticspdrsimony (tree length [TL],
consistency index [CI], retention index [RI], rescaled consistency index [RC], and homoplasy index
[HI]) were calculated for trees generated under different optimality criteria. The robustness of the
most parsimonious treegas evaluated by,Q00 bootstrap replications resulting from maximum
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parsimony analysis (Hillis & Bull 1993). The ML analysis was carried out on RAXML v7.0.3 using
the GTR+I+G model with 1000 bootstrap replications (Felsenstein, Bd8matakis 2014). Thgl
analysis was performed with MrBayes v3.2.6 (Ronquist et al. 2012). The best substitution models
were estimated by Akaike Information Criterion (AIC) in jModeltest 2.1.10 (Darriba et al. 2012).
For the BI analysis, six simultaneous Markov chains werefoui000000 generations and trees
were sampled every 100th generation. The 2000 trees representing tive fthaiee of the analyses

were discarded and the remaining 8000 trees used for calculating posterior probabilities (PP) in the
majority rule consenss tree. Trees were rooted with given outgroups in each analysis. MP/ML
bootstrap supports (BS) (greater than or equab®)7and PP (greater than or equal to 0.90) are
shown below or above each branch. Phylograms were visualized re#lView (Page 1996and
FigTree v1.4.0 program (Rambaut 2012) and reorganized in Microsoft power point (2010) and
Adobe lllustrator CS5 (Version 15.0.0, Adobe, San Jose, CA).

Results
Taxonomy
325. Hypsostroma thailandicund.Y Zhang Y.Z. Lu & K.D. Hyde, sp. nov. Fig. 1
Index Fungorum numbelF558529 Faces of fungi numbeFoF 09900
Etymologyi &hailandicumd r ef erence to the | ocati on, T
collected.

Holotypei MFLU 21- 0086
Saprobicon decaying wood in terrestrial habitats. Sexual imofscomats8404 6 0 e m hi g

x360460 em diam, superficial, cl ust eSetagchyphah u me r
filaments1506 50 e m 170 Mg ,e nd .wbi d e, abundant, CVY10d ndr i
septate, straight or bent, apex roundedridium558 0 e m t hi c k, composed

cells of textura prismatica with inner cells pale brown and outer cells dark brown.
Pseudoparaphysel 2.5 em wide, numerous, hyaline, septate, branched, filifdksti 180/ 440 x

8.5 14em (0= 247 x 11em, n= 20), polysporous, unitunicate, elongate clavate, very-staiged,

thin walled, apically roundedAscosporedi 14.5x 2.56 em (0= 9.5 x 4em, n = 50), Zseriate,
olivaceous when young, brown to dark brown when mature, oblong, long triangular tf@rcane

with acute end cells, aseptate, straight to slightly curved, end cells slightly longer than central cells,
guttulate. Asexual morph: Undetermined.

Culture characteristicé Ascospores germinated on PDA within 12 hours from siegtae
isolation. Cdonies diameter reaching B80 mm after 4 weeks at 26°C on PDA medi/celia
superficial, irregular, filiform, umbonate, dark brown from above and below.

Material examined Thailand, Chiang Rai Province, Mae Fah Luang Universitydead
wood 1 Novembe 2019, N.G Liu, N1 (MFLU 210086, holotype), exype living culture,
MFLUCC 21-0057. GenBankaccessiomumbers (LSU) MZ435867 and (IT$)Z435865.

Notes i Hypsostroma thailandicunshares the same morphology with other species of
Hypsostromain having clustred, superficial ascomata, abundant pseudoparaphyses, numerous
elongate clavate, very lorgjalked asci and oblong ascospores (Huhndorf 1939¢)psostroma
caimitalensisis the closest species based on a BLAST search of the LSU region with 94.7%
similarity. A multi-loci phylogenetic analyses showed thiatthailandicumis a distinct species and
sister to the type speciad, caimitalensiswith 89% MP, 1.00 PP support (Fig). Our collection
differs from H. caimitalensisin the absence of an ostiolar ne@yundant, long setae, smaller
ascomata (34% 6 0 e m hi4geh0 demmBtévd 6509 0 0 deammetey 15001 8 00 & m
high) and smaller ascosporesd 14.5 x 2.56 evm40i4 7 x 556 . 5)g(Huhndorf 1992).
Therefore, we introducél. thailandicumas a new spé&es. Only two species are accepted in
HypsostromaH. caimitalensisandH. saxicola and both only have LSU sequence data. Therefore,
sequence data and new collections are needed for this genus.
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Figure 1 i Hypsostroma thailandian (MFLU 21i 0086 holotye). a Superficial ascomata on
substrate, note ascomata surrounded by black setae. b Peridium. ¢ Section of astéwa. d
g Seta. h Pseudoparaphyses. i Germinating ascospiane8sg¢ospores. o, p Colonies on PDA.
Scale bars: b, g =5 mc =200c mdif=20e mh,i=10c mjin=5¢ m




Figure 21 Phylogenetic tree derived from maximum likelihood analysis of a combined LSU, ITS,

88/1.00

Lophiotrema nucula CBS 627.86

Lophiotremataceae
88/1.00 | — Lophiotrema lignicola CBS 122364
100/1.00 Cryptocoryneum japonicum HHUF 30482
Crypt
-/~ Cryptocoryneum pseudorilstonei CBS 113641 T
100{1L.00 [ Aquasubmersa mircensis MELUCC 11-0401
—/-\ Aquasubmersaceae
Aquasubmersa japonica HHUF 30469
y Berkleasmium ariense NFCCI 4026 Berkleasmium
9941.00 [ Hermatomyces thailandicus MFLUCC 20-0114
i Hermatomycetaceae
~ Hermatomyces tectonae MFLU 18-2513
Anteaglonium abbreviatum GKM1029 .
/1.00 Anteagloniaceae
WV Anteaglonium parvulum GKM219N
o Pseudoberkleasmium pandanicola MFLUCC 17-2264 .
L Pseudoberkleasmiaceae
00/1.06— Pseudoberkleasmium chiangmaiense MFLUCC 17-1809
89/1.00 Hypsostroma caimitalense GKM1165 Hypsostromaceae
y 100/1.00 Hypsostroma thailandicum MFLU 21-0057
| Hypsostroma saxicola SMH 5005
Quadricrura septentrionalis CBS 125432
’dl1 .0 Tetraplosphaeriaceae

100/1.0(

ot

Quadricrura meridionalis HHUF 30024
Pseudoastrosphaeriella thailandensis MFLUCC 10-0553
D0/1.0

Ligninsphaeria jonesii GZCC 15-0080

Ligninsphaeriaceae
100/1.00 Ligninsphaeria jonesii MFLUCC 15-0641 -
Hysterium angustatum CBS 236.34
100/1.00 Psiloglonium araucanum CBS 112412 Outgroup (Hystenaceac)
0.03

Pseudoastrosphaeriella bambusae MFLUCC 11-0205 Pseudoastrosphaeriellaceae

SSU andtef1 genes o0f24 sequences and the aligned dataset was compris@&3af characters
including gaps (SU: 1i 816 bp ITS: 817 1326 bp SSU:1327 2247 bpandtef-1: 2248 3231 byp).
The average standard deviation of the split frequencies of the Bl analysis was 0.007236. A best
scoring RAXML tree was established with a final ML optimization likelihoodusabf -
11350.313661. The matrix hadl6 distinct alignment patterns with8384% undetermined
characters or gaps. Estimated base frequencies were foundde-182239526, C = 0.249241, G =
0.277904, T = 0.233329; substitution rates AC = 1.425843, AG3689), AT = 1.253078, CG =
0.822248, CT = 10.258257, GT = 1.0000p6oportion of invariable sites = 0.790467 and gamma
distribution = 0.152852Hysterium angustatun®BS 236.34 andPsilogloniumaraucanumCBS
112412 were used as outgroufaxa Numbers abovebranches are the bootstrap statistics
percentages (left) and Bayesian posterior probabilities (right). Branches with bootstrap values

z

O 0% are shown at each branch and the bar repres@&suibstitutions per nucleotide position.

Hyphen §) represents suppor v al ues O -typeld sidind .ar@ 5n. bladk >bold, newly
generated sequence is indicated in blue and bold for new taxa.

326. Halobyssothecium thailandic®.F. Bao, Z.L. Luo, K.D. Hyde & H.Y. Su, sp. nov.
Index Fungorum number: IF 5585Z3acesoffungi number: FoF 09922
Etymologyi d&hailandicdd r ef erring to the species was

Fig. 3
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Holotypei MFLU 21i 0077

Figure 3 1 Halobyssothecium thailandicdFLU 21i 0077, holotype). a, b Appearance of
ascomata on the host. ¢ Sensoof ascomata. d, e Section of peridium. f Pseudoparaphyses.
gijAsci. Kn Ascospores. o, p Colony on MBEAN=3c al e
em,ijj g= 50 e&m.

Saprobicon submerged decaying wood. Sexual morph: AscoB%#a490 x 215 345em (X
= 415 | 280 & m, n ammérsedl, gregarious,escatieeed, carbonacecaisndark
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brown to black, as dark spots on host surface, ostidlgolescentral, papillate, light brown to

dark brown, composed of several layers of pseudopayeratbus cellsPeridium162 5 e m wi de
comprising two layers, outer layer of brown pseudoparenchyma; inner layers of hyaline to pale
brown cells of textura prismaticelamatheciuntomprising1.52 . 5 em (n = 30) wi
branched, septate, hyalinesllalar pseudoparaphysefsci 138 160 x 17121 em (x.= 148 x 18

e m, n  =spored) pitunicae, fissitunicate, cylindolavate, rounded at apex, with a short
pedicellate Ascospores89i 47 x 8110 em (x.= 43.3 x 8.9em, n = 30), overlappin@i 3-seriat,

hyaline when young, light brown to dark brown when mature, cylindric to clavate with round ends,
tapering towards the base, straight or slightly curvéd;séptate, mostly-8eptate, constricted at

the septa, guttulate, smoetralled, surrounded by a efatinous sheath. Asexual morph
Undetermined.

Culture characteristics Ascospores germinating on PDA within 24 hours. Colonies on MEA
effuse, greyish white to yellowidbrown, dense, circular, raised, undulate; reverse dark brown,
reaching B4 cm diametewithin 30 days at room temperature under natural light.

Material examined’ Thailand, That Phanom, Nakhon Phanom, on submerged decaying
wood, 13 November 2018, D.F. Bao;1B3 (MFLU 21 0077 holotype), extype living culture,
MFLUCC 211 0062. GenBank accsi®n numbers (LSU) MZ433248, (SSU) MZ429435 and (ITS)
MZ429434.

Notesi There are ten species acceptetiaobyssotheciunfour species are known from the
asexual morphs and the other six species are known as sexual morphs (Dong et al. 2020, Calabon et
al. 2021a). In our phylogenetic analyses, our new collectiod. dhailandicawas placed within
Halobyssotheciumand is sister to the asexual speciéskunmingensandH. bambusicolavith 76
ML/0.95 PP bootstrap support (Fig. 4). Our new collection fidl with the generic concept of
Halobyssotheciunin having immersed to seAmnmersed, carbonaceous ascomata aispgded,
clavate to subcylindrical asci with short pedicels and brown, septate ascospores. However,
H. thailandicacan be easily distinguishdbm otherHalobyssotheciumspecies by itéight brown
to dark brown and i4/-septate ascospores surrounded by a gelatinous sheath, while other
Halobyssotheciunspecies are less thansdptate and lacking a gelatinous sheath (Table 1).
Halobyssothecium thiandica resembles H. cangshanense H. carbonneanum and
H. voraginesporunin having cylindricclavate and brown ascospores, howevér thailandica
differs in having larger asci and larger ascospores with a greater number of septa (Table 1).
Halobyssotheéaom thailandica has similar ascospore sizes Hs estuariae H. obionesand
H. versicolor However,H. thailandicacan be distinguished by the colour and septation of the
ascosporesH. thailandicahas light brown to brown,-Zeptate ascospores, while @goores of
H. estuariae H. obionesand H. versicolorare 3septate and central cells are pale brown to dark
brown with hyaline end cells (Dayarathne et al. 2018, Devadatha et al. 2020, Calabon et al. 2021a).
In addition,H. thailandicais the only speciin the genus that has ascospores with a gelatinous
sheath.

327. NeolentitheciaC. Phukhams., K.D. Hyde & Y. Lgen. nov. Fig.5

Index Fungorum number: IF558399; Facesoffungi number: FoF 09841

Etymologyi Named aftetentithecium but phylogenetally distinct.

Holotypei HMJAU 58777

Saprobicon dried twigs Sexual morphAscomatasolitary, gregarious, scattered, immersed,
as shiny, black, dots visible on the host surface, uniloculate, coriaceous, oSDetaikescentral,
black. Peridiumthick, multilayered, of cells arranged iextura angularis brown to dark brown,
inner layer lined with sulyaline cells otextura angularisHamatheciuntomposed of numerous,
cellular pseudoparaphyses, with distinct septa, anastomosing at théd\agé«spored, bitunicate,
clavate, with furcate pedicel, apically rounded, with vadelVeloped ocular chambekscospores
biseriate, hyaline to yellowishrown, oval or obovoid, ends rounded, dictyosporous, constricted at
the septa, with or without a mucilagiumsheath. Asexual morph: Undetermined.

Type species Neolentithecia changchunengis Phukhams., K.D. Hyde, W.X. Su & Y. Li

1110



99/1) Halobyssothecium obiones 20AV2566
)/ Halobyssothecium obiones 2TAV2385
Halobyssothecium obiones MFLUCC 15-0381
Halobyssothecium estuariae MFLUCC 19-0386
Hulubnsvlhe( ium esluw iae MFLUCC 19-0387
b e MD 6004
I Ia/oh) xwl‘ha ium umcellulal e MDI129

ium carb CBS 144076
Hu[abuwlhe( ium phragmitis MFLUCC 20-0225
Ilalnbyssotheuum phragmitis MFLUCC 20-0223
Ilulnbvm)/he( ium sp. MUT 4420
KUMCC 19-0101
Halobvuotheuum bambusicola MFLUCC 20-0226

78/0.

83/-

76/0.95

Halobvssotheuum voragmesporum CBS H-22560
lob) ium DLUCC 0143
Haloby: ssothecium versicolor MFLUCC 20-0222
99/0.99 Lentithecium fluviatile CBS 123090
Lentithecium fluviatile CBS 122367
Lentithecium pseudoclioninum KT 1111
Lentithecium pseudoclioninum CBS 139695
Lentithecium clioninum CBS 139694
Lentithecium clioninum KT 1220

Darksidea beta CBS 135637
Darksidea gamma CBS 135634
Darksidea delta CBS 135638
100/1 Darksidea epsilon CBS 135658
Darksidea alpha CBS 135650

Darkstdea zeta CBS 135640

ium aq icum CBS 123099
100/1y Keissleriella culmifida KT 2642
Keissleriella poagena CBS136767

Keissleriella trichophoricola CBS 136770

92/1 Keissleriella breviasca KT649

78/1 — Keissleriella quadriseptata KT2292

Keissleriella gloeospora KT829

Keissleriella sp. KT895

98/1

100/1
96/1 —
75/0.99] 10071

90/1 96/

77/0.99
[l Keissleriella dactylidis MFLUCC 13-075
Keissleriella rosae MFLUCC 15-0180
Keissleriella taminensis KT571
Keissleriella cirsii MFLU 15-2900
Keissleriella dactylidicola MFLUCC 13-0866
Pleurophoma ossicola CBS139905
Pleurophoma ossicola CPC24985
Pleurophoma pleuros éwra CBS130329
Keissleriella genistae CBS 113798
Keissleriella cladophila CBS104.55
Keissleriella rosarum MFLUCC 15-0089
Keissleriella sparticola MFLUCC 14-0196
Keissleriella lineare IFRD 2008
Keissleriella tamaricicola IT 1458
Murilentithecium clematidis MFLUCC 14-0562
Murilentithecium clematidis 1T1078
Phragmocamarosporium platani MFLUCC 14-1191
Tingoldiago graminicola KH155
Tingoldiago graminicola KH68
Tingoldiago graminicola KT891
sz yspora aestuar i MFLUC( 15-1274
KT1517a

leoophiosphaerella sasicola KT1706
99/1 Sem.s'ep/o/'iu arundinaceum CBS 619.86
Setoseptoria phragmitis CBS 114802
Stagonospora macropycnidia CBS 114202
Setoseptoria scirpi MFUCC 14-0811
Setoseptoria arundinacea KT600
Setoseptoria magniarundinacea KT1174
. 93/1 Poaceascoma aquaticum MFLUCC 14-0048
— 97/1 Poaceascoma helicoides MFLUCC 11-0136
Poaceascoma haloplula MFLUCC 15-0949

100/1 | Falciformispora lignatilis BCC 21117
. \ Falciformispora lignatilis BCC 21118
100/1 I Tre haeria pertusa CBS 122368

LV} cmamsphaer m pel tusa CBS 122371

Massarina eburnea CBS 473
Massarina cisti CBS 266.62
Byssothecium circinans CBS 67592

87/1| 77/0.

10017

Karstenula rhodostoma CBS 69094
Paraphaeosphaeria minitans CBS 122788
Paraconiothyrium brasiliense CBS 100299
Paraphacosphaeria michotii MFLUCC 13-0349
Kalmusia scabrispora KT2202
Phaeodothl\ w interi CBS18258
| M op AFTOL-ID 1734
Bimuria nmae"elandlae AFTOL-ID931
1 291 Bambusicola irregulispora MFLUCC 11-0437
100/1 10071 Bambus:wla bambusae MFLUCC 11-0614
- la massarinia MFLUCC 11-0389
L Paimiascoma gregariascomum MFLUCC 11-0175
100/1 Helicascus nypae BCC36752
T — Morosphaeria ramunculicola JK5304B
100/1 y Dacampia hookeri 81840
1001 Dacampia hookeri 74269
D ia engeliana T

99/1

’ 2868

9/1 Corynespora smithii CAB1564‘)b
Corynespora cassiicola CBS100822

0.04

Halohvwolhecmm thailandica MFLUCC 21-0062

Keissleriella camporesiana MFLUCC 15-0029

Pseudomurilentithecium camporesii MFLUCC 14-1118

Halobyssothecium

Lentithecium

Darksidea

Lentithecium

Keissleriella

Pleurophoma

Keissleriella

Murilentithecium
Phragmocamarosporium
Tingoldiago

Towyspora
Katumotoa
Neoophiosphaerella

Setoseptoria

Poaceascoma

Trematosphaeriaceae

Massarinaceae

Pseudomurilentithecium

Montagnulaceae

Bambusicolaceae

Morosphaeriaceae

Dacampiaceae

Outgroup (Corynesporaceae)

Figure 47 Phylogenetic tree derived from maximum likelihood analysis of a combined LSU, SSU,
ITS andtef1 genes of 97 sequess and the aligned dataset was comprise@480 characters
including gaps (LSU: 11882 bp, SSU: 8831964 bp, ITS: 19652531 bp andef-1: 2532 3480 bp).

The average standard deviation of the split frequencies of the Bl analysis was 0.009916. A best
scoring RAXML tree was established with a final ML optimization likelihood value of
-25052.917732. The matrix hat¥87 distinct alignment patterns witl82.42% undetermined
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characters or gaps. Estimated base frequencies were foundde=2238681, C = 0.247@9G =
0.273953, T = 0.240272; substitution rates: AC = 1.105011, AG = 2.303741, AT = 1.328566, CG =
1.120074, CT = 6.306370, GT = 1.0000@@mma distribution ©.191919 Corynespora smithii

(CABI 5649b) andC. cassiicola(CBS 100822)were used as outgrpuaxa Numbers above
branches are the bootstrap statistics percentages (left) and Bayesian posterior probabilities (right).
Branches with bootstrap values O75% are sho
substitutions per nucleotide position. Hgoh¢) represents support values < 75%/0.95:type

strains are in black bold, newly generated sequence is indicated in blue and bold for new taxa.

Notesi Muriform ascosporeare polyphyletic throughout thAscomycotgHongsanan et al.
2020, Wijayawardee et al. 2@ D The new genubleolentithecias typified by N. changchunensis,
which is similar to Lentitheciumin having globose, ostiolate ascomata with peridium cells of
textura angularis clavate asci and muriform ascospores (Wanasinghe et al. 20@#)lti-marker
phylogenetic analysis of LSU, ITS, SSU atedt1 show thatNeolentitheciaformed a clade with
Lentithecium aquaticun(CBS 123099) (64% ML/1.00 BPP, Fi§). Lentitheciumis typified with
L. fluviatile (Aptroot & Van Ryck.) K.D. Hyde, J. Fonr & Ying Zhang, which formed a strong
statistic support clade sister alobyssotheciunand Darksidea(Fig. 6). However,L. aquaticum
strain CBS 123099 does not cluster withientithecium sensu strict@alabon et al. 2021b), but
formed an individual heage. Thus, we assign another genus for the strain CCMJ10012 which
clustered withL. aquaticumbased on phylogenetic analysis, but is distinct ftanaquaticumby
havingwell-developed ostioles and brown muriform ascospores (Zhang et al. 2009a, Taalaka et
2015).Lentithecium aquaticurfCBS 123099) was described from submerged wood in an aquatic
habitat, whileNeolentithecieghas been found associated witbody substrate on terrestrial habitats
(Zhang et al. 2009b). The two strains share similar clisnatéerms of weather and humiditdilin
Province, China and Francdhis suggests that the strains may be limited by geographic barriers.
We therefore, introduce a new genus based on morphological and phylogenetic evidence for a
fungal collection orSoibusspecies.

328. Neolentithecia changchunensi€. Phukhams., K.D. Hyde, W.X. Su & Y.,l9p. nov. Fig.5
Index Fungorum number: IF558400; Facesoffungi number: FoF 09842
Etymologyi &hangchunensimamed aftethe locality Changchun city, China.
Holotypei HMJAU 58777
Saprobicon dried twigs ofSorbussp. Sexual morphAscomatal70i 370x 105 280em (x.=

260 I 195 e€m, n = 5), solitary, gregarious, s
surface, uniloculate, globose, dark brown to black, coriaceous, papillate, os@Qdttées86 x 76
em, cent r a-tarbonbceca®ekidiums8e3tniim wide, composed of 92 layers of cells

arranged intextura angularis brown to dark brown, inner layer lined with shaline cells of
textura angularis Hamatheciuncomposed of numerou$,6i 3.5 um wide k.= 2.3em, n = 5),
filamentous, cellular pseudoparaphyses, with distinct septa, embedded in a mucilaginous matrix,
anastomosing at the apeAsci 105152 x 17124 ym (x.= 125 x 20em, n = 30), 8spored,
bitunicate, clavate, with furcate pedicel, apically rounded, with-developed ocular chamber.
Ascospored 9i 26 x 91 15 um (x.= 23 x 12em, n = 50), biseriate, partially overlapping, hyaline
when young, yellowisibrown at maturity, oval or obovoid, ends rounded, with Bngitudinal
eusepta, onransverse eusepta, widm oblique or longitudinal septum in the first cell from the
apex, cell above median septum slightly enlarged, constricted at the septa,~s@ltethwithout

a mucilaginous sheath. Asexual morph: Undetermined.

Culture characteristics Colonies on PDAeaching 20 mndiameterafter 4 weeks at 25°C.
Culture from above dense, with aerial white and brown mycelium, umbonate at the centre, circular,
cream at the margin, rough, with black mucous on the surface, lobate at the edge, cream at the
margin, colony fom below white at the centrgdiating cream outwardly.

Material examined China, Jilin Province, Changchun District, Jilin Agricultural University,
dried twigs ofSorbussp. Rosaceag 12 March 2021, C. Phukhamsakda, CPJL01 (HMJAU 58777,
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holotype; HMJAU 58778, isotype) extype living culture, CCMJ10012). GenBank accession
numbers (LSU) Mz518790, (SSU) Mz518820, (ITS) MzZ5190%&fX) MZ514140 and rpb2)
MZ514139.

Notesi MegaBLAST searches of LSU, ITS ardf1 sequences in GenBank of strain
HMJAU 58777 showed the closest hit whsntithecium aquaticurCBS 123099)Neolentithecia
changchunensishows a close affinity thentithecium aquaticun(Fig. 6). Based on the distinct
morphological traits and phylogeni. changchunensigs introduced as a newpacies. AsL.
aquaticumdid not cluster within the clade of the type speciesLehtithecium,thus fresh
collections are required to verify the phylogenetic affiliatio..ohquaticum.
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Figure 51 Neolentithecia changchunenglsMJAU 58777, holotype)a, b Ascomata scattered on
the surface ofSorbussp. ¢ Section through ascoma. d Peridium. e Pseudoparaphiyse&sdi.
il Ascospores. m Germinated ascospores. n,
c = 200 smp0Odem,20i em
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Keissleriella culmifida KT2308
Keissleriella poagena CBS 136767

Keissleriella culmifida KT
1.00, Keissleriella breviasca KT 649

Keissleriella brewasca KT 581

Ier/ella rara_CBS 118429
Keissleriella tnchophoncola S 136770
Keissleriella quadriseptata KT 2292
= Keissleriella g/oeos ora KT 829 Keissleriella
~-L Keissleriella sp. KT 895
Keissleriella dact lidis MFLUCC 13-0751

Keissleriella taminensis KT 678
oo /19%“‘0 Keissleriella taminensis KT 594
00/1.00— Keissleriella taminensis KT 571
- Keissleriella rosae MFLUCC 5-0180
Keissleriella cirsii MFLUCC 16-04

L Keissleriella camporesiana MFLUCC 15-0029
Keissleriella dactylidicola MFLUCC 13-0866

99/0.93 Pleurophoma ossicola CPC 24985
Pleurophoma ossicola CBS 139905 s ‘i
4 Keissleriella genistae CBS 113798 Pleurophoma/ Keissleriella

Pleurophoma pleurospora CBS 130329
\— Keissleriella rosacearum MFLUCC 15-0045

Keissleriella rosarum MFLUCC 15-0089
90/0.8958/_@ Keissleriella camporesii MFLUCC 15-0117

49/0.99

52/--

5

77/1.00

78/0.99 Keissleriella sparticola MFLUCC 14-0196
‘ Keissleriella cladophila CBS 104.55
Keissleriella tamaricicola MFLUCC 14-0168
/9.99 517003 Keissleriella phragmiticola CPC 33249
y 58/-- Kelsslerlella phragmiticola MFLUCC 17-0779
Lo w0100 | Keissleriella linearis MFLUCC 19-0410
Keissleriella linearis MFLUCC 20-0224
Keissleriella linearis IFRD 2008
Phragmocamarosporium platani MFLUCC 14-1191
2 Phra%mocamarosporlum hederae MFLUCC 13 0552 Phragmocamarosponum
'hragmocamarosporium rosae MFLUCC 17-079
Murllentvthec:um omcerae MFLUCC 18-0675
Murilentithecium clematidis MFLUCC 14-0561 o 3
Murilentithecium clematidis MFLUCC 14- 0562 Murilentithecium
95/1.00.  Murilentithecium rosae MFLUCC 15-0044
1.0 Keissleriella bambusicola KUMCC 18-0122
_ﬁ:_l(eisslenella caraganae KUMCC 18-0164 “Keissleriella”
Keissleriella yonaguniensis HHUF 30138
Halobyssothecium obiones 27AV2385
Halobyssothecium obiones 20AV2566
Halobg/ssotheaum obiones MFLUCC 15-0381
Halobyssothecium estuariae MFLUCC 19-0386
Halobyssothecium estuariae MFLUCC 19-0387
ﬁa;ogyssog]:eclum umcelfllilareM L
alobyssothecium unicellulare :
83/1.00 Halo)l:;yssothecmm carbonneanum CBS 144 Halobyssothecium
. Halobyssothecium phragmi MFLUCC 20-0223
Halobyssothecium phrat ;mms MFLUCC 20-0225
Halobyssothecium kunmingense KUMCC 19-0101
Halobklssotheaum bambusicola MFLUC 20-0226
Halobyssothecium voraginesporum CBS-H 22560
Halobyssothecium cangshanense DLUCC 0143
Halobyssothecium versicolor MFLUCC 20-0222
Lentithecium pseudoclioninum KT 1111
Lentithecium fluviatile CBS 122367
Lentithecium fluviatile CBS 123090 Lentithecium
Lentithecium clionipum KT 1220

149A
Darksidea delta CBS 13563
Dsrkildsa epsilon C%Sé %33.536 6834
arksidea gamma P
oL i Darksidea beta CBS 135637 Darksidea
o/t Darksrdea alpha CBS 135650
: Iﬁldea eta CBS 135640
Neolennt ecia c angchunensis HMJAU 58777
Lentithecium aquaticum CBS 123099
Setoseptoria englandensis MFLUCC 17-0778
Setoseptoria lulworthcovensis MFLU 18-0110
Setoseptoria scirpi MFLUCC 14-0811
Stagonospora macropycnidia CBS 114202
~/0.95 Setose{:tona arundelensis MFLUCC 17-0759 .
oseptoria phragmitis CBS 114966 Setoseptoria
97/1.00 9 Setoseptoria phragmitis CBS 114802
= : Setoseptoria arundinacea CBS 1231
Setoseptoria arundinacea CBS 619. 86
Setoseptoria magnigrundingcea KT 1174

T 'oaceascoma I;’algph{\’ﬁ: ml;:LUCC 3.54%949
= oaceascoma aquaticum
_*99’ £ E Poaceasc%ma helicoides MFLUCC 11-013¢ Poaceascoma
aceascoma taiwanense MFLUCC 18-0083

88/0.99 Tingoldiago clavata MFLUCC 19-0496
o asr200r Tingoldiago clavata MFLUCC 19-0495
55/0.99 : T/ngold/ago clavata MELUCC 19-0498
Y Tlggo iago hydei MFLUCC 19-0499 Tingoldiago
ngol 891
5 Tingoldiago graminicola KH 155
b 00l Tingoldiago graminicola KH 68

Keissleriella

100/1.00

Neolentithecia

100/1.00

fago graminicola KT

180 Tow &: pora aestuari MFLUCC 15-1274 . Towyspora

12 eoophiosphaerella sasn:ola KT 1706 Neoophiosphaerella

68/1] 0/0 l Kuﬁumotoa b?r?bus(l:cBoSI% 5(; ?:!.751 Katumotoa

100/1.00 anchnonema platani o = 5
“"’“—“‘"j Splanchnonema platani CBS 223:3 Macrodiplodiopsidaceae

acrodlplodl Fpsts desmazieri CBS 140062

100/1.00 100/1.00 arabambusrcola th sanola nae KUM
Parabambusicola ﬁano aenae

L Multrseptospora thailandica MFLUCC 11-0183

0.03

Figure 6 T Phylogram generated from maximum likelihood analysis based on combined LSU,
SSU, ITS andef-1 sequence data representing the placemeln¢mtitheciacea¢axa. One hundred
and one taxa were included in the combined analyses for the suaabhomic placement, which
comprised 4525 characters (LSU: 921, SSU: 1404, ITS:té8%, 1495) after alignment. The best
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scoring RAXML tree with a final likelihood value e88172.280131 is presented. The matrix had
2134 distinct alignment patternsjtiv 42.35% undetermined characters or gaps. Estimated base
frequencies were as follows: A = 0.236905, C = 0.249782, G = 0.273852, T = 0.239461;
substitution rates: AC = 1.066864, AG = 2.338368, AT = 1.332607, CG = 1.129133, CT =
5.641144, GT = 1.000000;gema di stri buti on shape parameter
values for ML equal to or greater than 60% and BPP equal to or greater than 0.95 are given above
the nodesMultiseptospora thailandicdMFLUCC 11-0183) andParabambusicola thysanolaenae
(KUMCC 180148; KUMCC 180147)were used as outgroup taxa. The newly generated sequence

is indicated in blue. The eype strains are indicated in bold. Thick branches represent significant
support values of greater than 75% ML and BPP equal to or greatér.@%an

329.Pseudocapulatispora fragranti€.F. Liao & Doilom, sp. nov. Fig.7

Index Fungorum numbel=558530Q Facesoffungi number: FoF 09897

Etymologyi dragrantisdreferring to the host nantéeteropanax fragrangRoxb.) Seem.

Holotypei KUMCC 21-0012

Saprobicon dead stem dfleteropanox fragransSexual morphAscomata220i 377 x 162
3 2 5n (= 303 x268um, n = 30), immersed to erumpent, appearing as black spots or short black
bands, coriaceous, solitary to scattered, globoseubglebose, base flattened, pyriform, light
brown to blackOstioles74i 195 % 171 66 em (x.= 125 x32 um, n = 30), black short bands, crest
like, elongate and laterally compressed, carbonaceous, filled with hyaline perigPgsdsim 7i
1 6 m gvide (x.= 12 um, n = 30), composed ofi 8 layers, brown to hyaline cells déxtura
angularis based thin towards to the thickened ostiblamatheciuntomprisingl.2 2.8 em wide
(x.= 1.8 um, n = 30), dense, filiform, septate, branching pseudoparaphyses, shoriczylited
ovoid at the baseAsci 58127 x 815 em (x.= 99 x 12 ym, n = 30), 8spored, bitunicate,
fissitunicate, cylindrieclavate, straight to slightly curved, apically rounded, with shath furcate
pedicel and ocular chambekscospore9i 36 x 4i8 em (x.= 32 x 5 um, n = 30), overlapping
biseriate, hyaline, aseptate when young, becomingseptate when mature, constricted at the
septa, broad fusiform, tapering towards the ends, straight to slightly curvedj @iguttules when
young, becoming twdarge guttules when maturemoothwalled, with a broad sheath; sheath
drawn out from apices of ascospores with polar appenda@ets x8i 14 em (X.= 26 x 10 um, n =
30), with globose drops at their apices. Asexual morph: Undetermined.

Culture characters Ascospores germinating on PDA within 24h, germ tube produced from
both ends. Colonies on PDA reaching 12 diam, after 2 weeks at room temperature:225 )
medium dense, raised at the center, circular, floccose to fluffy, velvety, brogmgish in he
middle, whitish towards the margireverse brown to yellowishrown, no pigment produced.

Material examined China, Yunnan Province, Kunming, on dead stemHeferopanox
fragrans 17 August 2019, C.F. LiadKUNTHKAS 107635, holotype); ekype cultureKUMCC
21-0012.GenBank accession number (SSU) MB353 (LSU) MZ475352, (ITS) MZ475354 and
(tef1) MZ463059.

Notes i Pseudocapulatispora fragrantis (KUMCC 21-0012 clustered with
P. longiappendiculata(MFLUCC 171452, extype, MFLUCC 171457, and P. clematidis
(MFLUCC 17-2063, extype), but in separate branches with 100% khd 1.00 PP bootstrap
support (Fig8). Pseudocapulatispora fragrantdiffers from the holotype d®. longiappendiculata

in having larger ascomat&Q@3 x268vs2 4 0 1 135 pendum (716hs 1B &5eum),

larger ascospore$? x 5vs 26 x 7.5um), with wider polar appendage®§(x 10vs25 1 4. 5 ¢
While, it differs from the holotype d?. clematidisn having longer ostiolel@5 x32vs 107 x 66

em), | ar ge32x%avssc 05 olr e gm) and Peoxd@ueldxguo)l ar a

Thus, we introducd’seudocapulatispordragrantis as a new species based on morphology and
phylogenetic evidence.
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Figure 7 1 Pseudocapulatispora fragrant@UNTHKAS 107635, holotype)a ¢ Appearance of
ascomata on substrate. d, e Section through ascoma. f Peridium. g Ostiole. h Pseudoparaphyses
stained inCongo red. iik Asci stainedin Congo red. iln Ascosporesstainedin Congo red.

o Ascospore in Indiamk. p Germinated ascosporer @ ulture characteristics on PDAcale bars:

e = 500 em, fio H 5020M, eknm, = g20 i e m.

330. Herpotrichia xiaokongenses.C. Ren& K.D. Hyde, sp. nov. Fig.9

Index Fungorum numbel=558482 Facesoffungi numbeFoF 09902

Etymology i &iaokongeng® reference to the location, Xiaokong Mountain, where the
holotype was collected.

Holotypei HKAS 112726

Saprobicon dead wood oPrunussp. Sexual morphbAscomata3405 00 e m i48@ h , 2
em diameter(x.= 390 x 330em, n = 5), immersed or superficial, black, iaceous, globose to
oval, with brown, septate tomentum, rounded apex broadllik@popening by broad pore.
Peridium29i 44em (x.= 37.7em, n = 10) thick at the base and both sid&s24 em (x.= 17.5em,
n = 10) thick at apex light brown to brown, cpased of 25 layers of thickwalled cells oftextura
angularis Hamatheciuntcomprising2.53 . 5 e m wi de, sparse, septate
embedded in a gelatinous matriksci 1000 155 x 12i17 em (x.= 133.5 x 14.&m, n =15), 8
spored, bitunicateissitunicate, clavate to cylindrical, pedicellate rounded with an ocular chamber.
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Ascosporegli4l x 4.5 7 em (x= 38.1 x 5.5em, n = 30), uniseriate or overlapping {sieriate,
hyaline, fusoid with narrowly rounded endssdptate, straight to sligtcurved, constricted at the
septum, with large guttules, surrounded by an expanded gelatinous sheath. Asexual morph:

Undetermined.

|

., . I 3 I
opoacea winteri KT 764
k Lop ogoacea winteri KT 740

hiopoacea para

o
1901(;/11 ". l\ Lophiostoma heteros,
g ;

100/1.00

75/0.98
97/1.004

100/1.00

Paucispora quadrispora
Paucis%ra zuadnq;m
Paucispora

0.04

Figure 81 Phylogram generated from maximum likelihood analysis based on conb&igdITS,

LSU, tef1 sequence data d?seudocapulatisporaBootstrap support values for ML equal to or
greater than 75% and PP equal to or greater than 0.95 are given above the nodesypdseaex
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reference strains are in bold; the new isolate is in blue. The tree is rooted eigtipspoa
rubriostiolata(TR7) andT. trabicola (C134).

Figure 91 Herpotrichiaxiaokongens¢HKAS 112726, holotype). a, b Appearance of ascomata on
the host surface. ¢ Vertical section through ascoma. d Tomentum. e, f Peridium.
g Pseudoparaphysesi khAsci. ITp Ascospores with visible mucilaginous sheath. q Ascospore
stained in Indian ink to show the mucilaginous sheath. r Germinated ascospore. s, t Culture
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characters on PDA after one week (s = from above, t = from below). Scalecbarss 100 ¢ n
d = 20 & m, e = 40 ¢dciks HBOHEsEM@ Os,=DD,NYN. = 15 & m,

Material examinedi China, Yunnan Province, Kunming City, Xiaokong Mountain
(25.171311°N, 102.703690°E), on dead woodPninussp. Rosaceag 22 August 2020Guang
Cong Ren, KM13 (HKAS 112726, holotype),-ggpe living culture KUMCC 210004. GenBank
accession numbers (SSU) MZ408890, (LSU) MZ408889 tid) MZ394066.

Culture characteristics Colonies on PDA, reaching B0 mm diam, after one week ati20
25°C, circular, white, crenate margins, fluffy, reverse white.

Notesi Herpotrichia xiaokongensés introducedas a new specigzased on morphological
characters and phylogenetic analyséstpotrichia xiaokongensés distinctfrom extant species in
Melanommadceaeand formed a sister clade kb macrotrichawith 100% ML, 1.00 PP bootstrap

support(Fig. 10). Herpotrichiaxiaokongensés similar toH. macrotrichain havingbroad cagdike

ascomatal apex with a thick inner layer of hyaline pseudoparenchymatdsigMetambi &
Huhndorf 2009). Howevettierpotrichia xiaokongensaliffers from H. macrotrichain having t
septate, hyaline ascospores with an expanded gelatinous stigiéi. macrotrichahas 1 (31 5)-
septate, hyaline to brown ascospores with narrow Bheftgn elongate over tips (Barr 1984, Chen
& Hsieh 2004, Tanaka & Hosoya 2006).

331. Phragmocephala garethjonesi.Y. Su, Udayanga & K.D. Hyde, Phytotaxa 226: 2216
(2015) Fig. 11

Index Fungorum numbel=551025;Facesoffungi number:®F 00574

Saprobicon dead wood oRosasp. Sexual morph: Undetermined. Asexual mokpblonies
superficial, scattered, glistening, dark brown to blaCknidiophores90i 135 x 4.57 em (0=
105.2 I 6 e&m, n = 10), Iiinfbseptateecunbsahched, erect, daakdmovenn e m
at the base, pale brown at the ap&anidiogenous cellsmonoblastic, terminal, integrated,
elongated, pale brow€onidia25 37 x 16/ 21 em (o= 32.2 x 18.2em, n = 30), ellipsoidal4i 6-
septate, pale brown at the apex and base, dark brown at middle cells, rounded at apex, truncate at
base, often released with part of conidiogenous cell.

Culture characteristics Colonies on PDA, reachingbi 30 mm diam, after one week ati20
25°C, circular, umbonate at the center, rough, zonate, granular on the surfaeghitgegt the
margin, grey between margin and center, white at the center, reverse white at the margin, atrovirens
at the center.

Mateiial examinedi China, Yunnan Provincdé)iging Autonomous Prefectur&ianggelila
(27.28068AN, 99. 50 06 RbsAdp.) Rosacear 7 Detabelr 202M GuhrOMN(
Ren, W03 (HKAS 112729), living culture KUMCC 2I166. GenBanlaccessiomumbers(SSU)
MZz408892, (LSU) MZ4088901éf1) MZ394067, (pb2) MZ394068

Notesi Phragmocephala garethjonesiias introduced by Su et al. (2015) based on both
morphology and phylogenetic analyses from decaying wood submerged in a stream in China.
Based on our phylogetie analysis of combined SSU, LStkf1 and rpb2 sequence data, our
collection (KUMCC 200166) clusters with the type speciesPfgarethjonesiiMFLUCC 15
0018) with 100% ML, 1.00 PP bootstrap support. Our collection shares similar morphological
features with P. garethjonesiiMFLUCC 150018). Based on morphological characteristics and
phylogenetic analysis, we introduce KUMCC-QD66as new host record &f. garethjonesifrom
terricolous decaying wood &osasp. Rosaceagin China.

332. Tarzetta cofusaF.M. Yu, S. Wang, Q. Zhao & K.D. Hyde, sp. nov. Fig. 12
Index Fungorum number: IF558484; Facesoffungi number: FoF 09910
Etymologyi In reference to it being easy to confuse this species with others in the genus.
Holotypel HKAS 115755
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Sarimanas pseudofl

.0 Herpotrichia macrotr
1010 - Herpotrichia macrotr
% " Herpotrichia xia

Herpotrichia cf herpo

Monotosporella tub
~ Herpotrichia vaginatispor
Mycopappus aceris
93/- Xenostigmina zill
Xenostigmina zille

‘ Aposphaerza coralli
"1 Aposphaeria corallino

,”.

100/1.0

4{ Herpotrichia juniperi CBS
Herpotrichia juniperi
100 _{Murzformlstrzckerza rubi Ml
Muriformistrickeria rubi MF]
w00 Lophiostoma caulium MFLUCC
0.03 Lophiostoma arundinis KT606

Figure 101 Phylogram generated from maximum likelihood analysis based on combined SSU,
LSU, tefl and rpb2 sequence data representing the specieMelanommataceaeRelated
sequences are taken from Tian et al. (2015). Fxeten taxa were included in the corrdd
analyses, which comprised 3823 characters (SSU = 999 bp, LSU = 3&6bp,930,rpb2 = 978)

after alignment. The best scoring RAXML tree with a final likelihood valuel®634.194587 is
presented. Estimated base frequencies were as follows: 25628, C = 0.233895, G = 0.278686,

T = 0.235791,; substitution rates: AC = 1.241005, AG = 4.382414, AT = 1.189360, CG = 1.014729,
CT = 11.424207, GT = 1.000000; gamma distrib
support values for ML equal to oregter than 75% and PP equal to or greater than 0.95 are given
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above the nodes.ophiostoma arundinigKT606) andL. caulium(MFLUCC 150036) are used as
outgroup taxa. The newly generated sequence is indicated in blue.-Typeestrains are indicated

in bold.

Figure 1117 Phragmocephala garethjonesa, b Fungus on the host surfadeéh €onidia attached
to conidiophore.iik Conidia. | Germinated conidium. m, n Culture characters on PDA after one

week (m = from above, n = from below). Scale bai§=5 0 gimhm 30 e mM30mm., n =

Saprobicin soil. Sexual morph:Apothecia9i20 mm broad, sessile or shortly stipitate,
cupuliform, scattered, hymenium greyigéllow when fresh, receptacle surface greyshow to
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yellowish brown, finely warted, whih to beige; Margin denticulate and a bit darker than out
surface when maturéSubhymeniumand medullary excipulunthin, of textura intricatg with

hyaline hyphae 3i% . 5 ¢ mEctaliex@ipulum®2i 160 m, texiufa subglobulosa/angularis

with cells 115132 x 451 5. 5 AseiB10365 x 141 7 ¢ -gppred3cylindrical, narrowed to

the long base, without croziers, operculate, inamyl&ldraphyses2i3 . 5 e m wi de, f
Ascosporedl3.5155 x 89 & ms 1.5Q.8, Qm = 1.7, hyaline, ellipsoid, smooth atiick-

walled, containing two large oil guttules. Asexual morph: Undetermined.

Figure 12 1 Tarzetta confusa(HKAS 115755, holotype). i@ Typical mature specimens.
d Anatomic structure of a portion of an apothecium. e Receptacle surface of pilews.anf8s
paraphyses. g Paraphyses. h Asci. i&Jpp part of ascus i n Mel zerds
bars: ¢ = 20 mm, dih==5Q@00pesam2@i&sml100 em, f
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Material examined China, Tibet, Nyingchi County, on soil, 18 July 2019, S. Wang (HKAS
115755, holotype)GenBank accessiamumbes (ITS) MZ438005 and (LSU) MZ438008.

NotesT Tarzettaochracea T. quercuslicis, T. linzhiensisand T. confusaformed four
successive sister lineages with ML = 100%; PP = 1 LSU+ITS support. A comparison of sequence
data ofT. confusadiffered by 125 ITS20.06%, 623 bp) and 25 LSU (2.92%, 855 bp) base pairs
with T. linzhiensigFig. 14) The species are similar in the sizeapbthecia, buT. confusecan be
distinguished by its abundant prominent warts on réeeptacle surfacelarzettaconfusaalso
differs from T. linzhiensismainly by its slimmer asci and smaller ascospores. To date,Tonly
catinusandT. cupularishave been reported from China (Zhuang 2014). Zhuang (2014) indicated
that these Chinese species are easily confused because theirfaitigr bodies; the apothecia of
both speciesre between 6 to 25 mdiameterthe shape of ascospores and structure of excipulum
are key features that can be used to distingligtatinusfrom T. cupularis However, compared
with European materials, th€hineseTarzettaspecies apothecia are variable in size, possibly
because of different habitats and geographic locations (Zhuang ¥Z8@4Vooren et al. 2019).
When our two new species are compasgith T. catinusandT. cupularisfrom China, some slight
differences can be seen. All four species are relatively small, with a diameter of no more than
30mm. However, they have very specific shaped and sized ascospores.

333. TarzettalinzhiensisF.M. Yu, S. Wang, Q. Zhao & K.D. Hyde, sp. nov. Fig. 13

Index Fungorum numbeidF558483; Facesoffungi number: FoF 09909

Etymologyi The type location Nyingchi (China, Tibet) is given as the specific epithet.

Holotypel HKAS 115754

Saprobicin soil. Sexual morphApothecial8 25 mm broad, short stipitate, cupulifagrm
scattered, hymenium pale cream to greyishow when fresh, receptacle surface greyshow to
brownishyellow, finely furfuraceous or lowarted, whitish to buff; Margin denticulate and a bit
darker than out surfac&ubhymeniunand medullary excipulm thick, of textura intricatg with
hyaline hyphae 0 e m whkctdle excipulum 70i170 & m br oa dextura o f
subglobulosa/angularjswith cells 1142 x 6.52 2  €Asti 310385 x 152 0 ¢ +4sporedd
cylindrical, narrowed to the long base, without crozieperculate, inamyloidParaphyse®i3 & m
wide, septate, straight, filiformAscospore$20/1/1, in BO] (17) 18.522.5 (23.5) x (9) 1013.5
em, Qi2#6, Qin.=4.68, uniseriate, hyaline, ellipsoid, smewsttied, containing two large oll
guttules that fae into one larger guttule at maturity. Asexual morph: Undetermined.

Material examined China, Tibet, Nyingchi County, in soil, 18 July 2019, S. Wang (HKAS
115754, holotype)cenBankaccessiomumberdTS (MZ438004) and LSU (MZ438007).

Notesi Phylogenett analyses of the combined LSU and ITS sequence dataset showed that
Tarzettalinzhiensisformed a individual branch with ML: 87%, PP: 1.00 support, sister to the clade
comprisingT. ochraceaand T. quercuslicis (Fig. 14). In contrast td. linzhiensis T. quercus
ilicis has smaller asci (26800 x 1318 & m) |, and t hibc kediametpfdMara p hy s
Vooren et al. 201P Tarzetta ochraceaan be distinguished by the absence of a true stipe, and its
larger apothecia (can reach 50 ndilmmetef and slighly larger ascospores 185 x 1X1 4 & m
(Van Vooren et al. 2009

A key to ChineseTarzettaspecies
1Asciimorethan31® m | ong ééééééééééééécéeeceeéeéeéeééeéecece.
1 &sci,lessthan31®6m | ong €ééeéééééeééeéecécéecéeéeéeéeéeées
2 Ascospores (17) 18.8325(235)X49) 101 3. 5 e m ¢é é é é é ééé. &eélélinzhiensis
2 Ascospores 131355x89 em éééeceeeeéeééééeede e éT.confusa
3 Ascospores 1123 (24)x9.51 3 em é éééééééééééé.étééé . T.catinus
30 AsSsCcoB20@6)eRDBIUB e¢m é€ééééeceeece&e&éeeeT. cupdlars
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Figure 13 7 Tarzetta linzhiensis (HKAS 115754, holotype). i@ Typical mature specimens.
d Anatomic structure of a portion of an apothecium. e Asci and paraphyses. f Parapghysss. g

(] in Mel zer6s reagent). k Re Salp bascd 20snmmy f ac
d=500c m, 1le,=g200 em, f = 100 em, | = 20 &em.
334.Distoseptispora chinensiX. Tang, Jayaward., J.C. Kang & K.D. Hyde, sp. nov. Fig. 15

Index Fungorum number: IF558531; Facesoffungi number: FoF 09941

Etymologyi &hinensi® na me d a frytfrern whichhthee halobypemwas found.

Holotypei GZAAS21-0380

Saprobicon decaying wood in terrestrial habitats. Sexual morph: Undetermined. Asexual
morph: Colonies effuse, brown or dark brown, hairydycelium mostly immersed, branched,
septate, smooth, [mbrown to brownConidiophoresl6.5 44 x 5.5 9 em (X.= 34 x 7em, n = 30),
macronematous, mononematous, {olidaceous to brown, solitary,i 4-septate, erect, straight or
flexuous, unbranched, smooth, cylindrical, truncate at the &pexidiogenous cellfioloblastic,
monoblastic, irggrated, terminal, determinate, brown to dark brown, smooth, cylinddoaidia
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811283 x 1019 em (x.= 201 x 15em, n = 30) acrogenous, solitary, obclavate or lanceolate,
rostrate, straight or slightly curved, muilistoseptate, up to 4distoseptateguttulate, olivaceous

to dark brown, tapering towards the rounded a$p&k9 em (x.= 7 em, n = 30), truncate at the
base, slightly constricted at septa, smeg#iled, rounded at apex, with a truncate base and faintly
to heavily pigmented scar.

Tarzetta ochracea LY:NV 2013.06.12
4100/1’ larzetta quercus-ilicis M.C. 15-6-20
78/0.93 larzetta ochracea LY:NV 2019.06.01
87/0.99 100/1; Tarzetta quercus-ilicis LY:NV 2014.03.20
100/1 ‘!7 [ Tarzetta ochracea MC 14-3-15

Tarzetta linzhiensis HKAS 115754
100/1, Tarzetta confusa HKAS 115755

ITarzetta confusa HKAS 115756

92/0.71 Tarzetta cf. bronca Mushroom Observer 396888
4”‘”“__'; Tarzetta bronca SAK-17-0423-5
97/1 94/0.97 - Tarzetta alpina LY NV 2009.08.11
"\, Tarzetta cupularis LY:NV 2013.11.24
loﬁ“'/it]brzena cupu/aris‘ LY:NV 2006.10.31
larzetta cupularis LY:NV 2004.10.38
Tarzetta melitensis LY CS871

8810.89 . Turzetta catinus KS-94-10A (C)
85/0.99|  100/1 :rliz'arzena catinus LY:NV 2010.05.09

100/1

=1 Tarzetta catinus GM 20190505

96/0.97| furzetta spurcata AMNH-44124 (AMNH)

— Tarzetta alnicola LY:NV 2008.07.06
Tarzetta alnicola LY:NV 2017.09.08

97/1 100/1 [- Tarzetta alnicola LY NV 2017.08.36

] ) Larzetta pseudocatinus LY:NV 2014.08.19

{L Tarzetta pseudocatinus LY:NV 2013.11.09

-I1L Tarzetta cf. catinus M.C. 18-10-13
9

100/1 9/0.96, Tarzetta sepultarioides LY NV 2017.08.03
79/- Tarzetta gaillardiana ALL-94-09 (C)
;bﬁl Tarzetta sepultarioides HBAU15440
100/1 | 7zrzetta pusilla KH.03.66 (FH)

Tlarzetta jafneospora JAC12299
Ezetta gregaria LY NV 2017.08.16
100/1 Geopyxis delectans S-F274182
Geopyxis deceptiva KH.04.61 (FH) Olltgl'Ollp

Tarzetta

-1

0.05

Figure 147 Phylogram generated from maximum likelihood analysis based on combined LSU and
ITS sequence data representing the speciefaafettaand related taxa. Thirthree taxaare

included in the combined analyses, which comprised 1522 characters (LSUT86458) after
alignment. The bestcsor i ng RAXML tree with a final I i k
presented. The matrix had 581 distinct alignment patterns, with 17.07% of undetermined characters
or gaps. Estimated base frequencies were as follows: A = 0.263606, C = 0.225986, G 200.2802

T = 0.230188; substitution rates: AC = 1.633048, AG = 2.433833, AT = 1.538952, CG = 1.259865,
CT = 4.4933009, GT = 1.000000; gamma di stri bu
support values for ML equal to or greater than 75% and PP equabteaier than 0.95 are given

above the nodesseopyxis deceptiveFH KH.04.61) andG. delectangS-F274182) were used as
outgroup taxa. The newly generated sequeacedicated ibule and bold for type.

Culture characteristic§ Colony grown on PDAcircular, fluffy, white, dense, white
mycelium, but olivaceous in the center, slightly pigmented. In reverse, olivaceous, brown at the
center, lightly brown at the entire margin, breaking in the center.

Material examined China, Guizhou Province, Longlan decaying wood submerged in a
freshwater stream, 3 December 2020, Jian Ma, SZ9 (GZAAS30, holotype), exype living
culture, GZCC240665. GenBanlaccessiomumbers (ITS) MzZ474871, (LSU) MZ474867, (SSU)
MZ474874 andtef1l) MZ501609.
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Notesi Distosepispora chinensisorms a sister clade 1. tectonigenawith 88% ML, 71%
MP and 0.99 PP support valudsg. 17) However,D. chinensediffers from D. tectonigenan
having smaller conidiophores (1641 x 5.59 ¢ iid-sepfiate vs 110 xid3 1  eilB-septad)
and larger conidia (8283 x 101 9 e m 225 x 114 & eDmsjoseptispora tectonigena
distinct fromD. chinensishy its unique characters on percurrently proliferating(btimes at apex.
Based on a pairwise nucleotide comparison of ITS and LBU,chinensis differs from
D. tectonigenan 11/ 562 bp (1.9%) for ITS and 3/ 837 bp (0.3%) for LSU. Based on morphology
and phylogeny can be considered as a distinct species according to the guidelines of Jeewon &
Hyde (2016).

335. Distoseptispora guizheensisX. Tang,Jayaward.J.C. Kang & K.D. Hyde, sp. nov. Fit6

Index Fungorum number: IF558532; Facesoffungi number: FoF 09942

Etymologyi @uizhouens8 named after the city from whic

Holotypei GZAAS21-0381

Saprobicon deaying wood. Sexual morph: Undetermined. Asexual morph: Hyphomycetous.
Coloniessuperficial, effuse, hairy, gregarious, brown to dark braviyceliummostly immersed on
host substrate, septate, branched, pale brown to dark b@mmidiophore21i 50 x 419 em (X.=
32 1 7 &m, n = 30), macronemat ous, mononemato
or slightly flexuous, septate, slightly constricted at septa, wide at the base, unbranched, brown to
dark brown, thiawalled, smooth.Conidiogenous @ls holoblastic, monoblastic, integrated,
determinate, terminal, subcylindrical, brown, smo@bnidia90i 273 x 15/21 em (x.= 178 x 18
e m, n = 30), a c r-wafled, smootk, pbclavatd, slightlyrcyrved td dunved, rarely
slightly constrited at septa, 1@8 distoseptate, brown to dark brown, usually paler towards apex,
rounded at apex, with a truncate base and faintly to heavily pigmented scar.

Culture characteristics§ Colony on PDA, circular, fluffy, white, dense, lightellow
myceliumin the center, but becoming sparse and paler at the entire margin, pigment. In reverse,
olivaceous, brown at the center, lightly brown at the entire margin. In reverse dark gray.

Material examined China, Guizhou Province, Guiyang City, Xiaochehe Parkdecaying
wood in terricolous habitat, 29 March 2020, Xia Tang, XCH21 (GZAAS231, holotype), ex
type living culture, GZCC2D666. GenBankaccessionnumbers (ITS) MzZ474868, (LSU)
MZ474869, (SSU) MZ474870r¢b2) MZ501611 andtéf-1) MZ501610.

Notesi Distoseptispora guizhouensierms a sister taxon of an uncultured fungus clone
(C1_AF3) with92% ML, 89% MP and 1 PBupport (Fig. 17). However, C1_AF3 cannot provide
any morphological features, but phylogenetic analysis has shown C1_AF3 belongs touthe gen
DistoseptisporaThus, we considdd. guizhouensigs a novel species according to the guidelines
of Jeewon & Hyde (2016).

336.Neospadicoidebambusicolal.Y. Zhang, Y.Z. L& K.D. Hyde, sp. nov. Fig. 18

Index Fungorum number: IF558528, Facesofi number: FoF 09899

Etymologyi dambusicol® Name refl ects the host bamboo

Holotypei MFLU 21- 0085

Saprobic on dexd bamboo culms.Sexual morph: Undetermined. Asexual morph:
HyphomycetousColonieson natural substrate superficiaffuse, hairy, brow, velvety Mycelium
partly immersed, partly superficial, composed of pale brown to brown, septate, branched hyphae.
Conidiophores(781)1027 1296 x 3.55 em (0 = 1131 x 4.5 em, n = 10) macronematous,
mononematous, cylindrical, erect, solitary or in gugeptate, straight or slight flexuobsown,
unbranched, paler towards the apthick-walled, smoothwalled Conidiogenouscells 6i 8.5 x
3.55em (o=7 x 4.3em, n = 15), holoblastic, polytreticintercalary,terminal. subhyalinevhen
young, pale brovn when mature Conidia acrogenous or acropleurogenofissiform, obovoid,
septateConidia15.522 x 51 7.5em (0= 18 x 6 em, n =25), solitary, obovoid,rounded at the
apex,truncate at the basej Zseptate thick-walled, smoothwalled guttulate,sublyaline when
young, rather dark brown to pale brown from uppers cell to base cells when mature.
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Figure 157 Distoseptispora chinensi@olotype: GZAAS210380). a, b Colonies on submerged
wood cif Conidiophores, conidiogenous cell bearing conidgak Conidia | Germinated
conidium m, n Colony on PDA (from abov&pm below). Scale barsie, H | = B0 =m0 e&m
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Figure 16 i Distoseptispora guizhouens(slolotype: GZAAS210381). a, b Colonies on dead
wood ci e Conidiophores, conidiogenous cell with conidlig Conidiogenous cell bearing conidia
hi k Conidia | Germinated conidian, n Colony on PDA (wfront, downreverse). Scale barsi @,
k, I #Aij50 €M & m.
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88 /71 /0.99r Distoseptispora tectonigena MFLUCC 12-0292
0.98[L— Distoseptispora chinensis GZCC21-0665
-/76/0.99 Distoseptispora clematidis MFLUCC 17-2145
100&3 /0.99 ]| Distoseptispora tectonae MFLU 20-0262
100/99/1+L.[\ Distoseptispora tectonae MFLUCC 12-0291
99/97/1 Distoseptispora submersa MFLUCC 16-0946
76/ Distoseptispora fluminicola MFLUCC 15-0417
"M Distoseptispora fasciculata KUMCC 19-0081
83/-/092 Distoseptispora xishuangbannaensis KUMCC 17-0290
99/96/1| \ - Distoseptispora aquatica MFLUCC 15-0374
Distoseptispora longispora HFJAU 0705
Distoseptispora adscendens HKUCC 10820
92/89/1 Distoseptispora sp. C1_AF3
-/90/0.99 | |'L Distoseptispora guizhouensis GZCC21-0666
95188/0 .0 Distoseptispora thailandica MFLUCC 16-0270
Distoseptispora phangngaensis MFLUCC 16-0857
1 Distoseptispora multiseptata MFLUCC 16-1044
Distoseptispora multiseptata MFLUCC 15-0609
Distoseptispora cangshanensis MFLUCC 16-0970
Distoseptispora martinii CGMCC 318651
100/99/1; Distoseptispora rostrata MFLUCC 16-0969
/-/0.9 100/100/1[ L Distoseptispora rostrata DLUCC 0885
100/100/1 Distoseptispora hydei MFLUCC 20-0481
100/100/1, Distoseptispora obpyriformis DLUCC 0867
Distoseptispora obpyriformis MFLUCC 17-01694
Distoseptispora dehongensis KUMCC 18-0090
Distoseptispora thysanolaenae KUMCC 18-0182
Il 6//99 /11 Distoseptispora rayongenm MFLUCC18-0417
Distoseptispora rayongensis MFLUCC18-0415
Distoseptispora obclavata MFLUCC 18-0329
Distoseptispora guttulata DLUCC B43
Distoseptispora songkhlaensis MFLUCC 18-1234
Distoseptispora guttulata MFLUCC 16-0183
L Distoseptispora lignicola MFLUCC 18-0198
100/98/1  Distoseptispora bambusae MFLUCC 20-0091
100/99/1 Distoseptispora bambusae MFLUCC 14-0583
100{100f1, Distoseptispora suoluoensis MFLUCC 17-1305
88/-/1 Distoseptispora suoluoensis MFLUCC 17-0224
100/100/1 1 Distoseptispora euseptata MFLU 20-0568
\ Distoseptispora euseptata MFUCC 20-0154
Distoseptispora yunnanensisi MFLUCC 20-0153

100/100/1, Distoseptispora caricis CPC 36498
MEDistaseptispora caricis CPC 36442
100/97/1 Distoseptispora leonensis HKUCC 10822
84/97/0 “9—9: Distoseptispora appendiculata MFLUCC 18-0259
Distoseptispora neorostrata MFLUCC 18-0376

100/100/1 —— Distoseptispora palmarum MFLUCC 18-1446
L Distoseptispora saprophytica MFLUCC 18-1238
99/86/- Aquapteridospora aquatica MFLUCC 17-2371
00/-/- Aquapteridospora lignicola MFLUCC 15-0377 Olltgl'Ollp
Aquapteridospora fusiformis MFLU 18-1601

96/99/1

vi1odsydasopsiq

100/100/1 100/99/1

95177/1

0.05

Figure 171 Phylogenetic tree derived from maximum likelihood analysis of a combined ITS, LSU,
SSU, rpb2 and tef1 genes of 51 sequences atigk aligned dataset was comprised of 4351
characters including gaghl'S: 1-582, LSU: 5831418, SSU = 1412428,rpb2 = 24293469,tef-1

= 3470435]). The average standard deviation of the split frequencies of the BI analysis was
0.009761. A best scorinBAXML tree was established with a final ML optimization likelihood
value of -23562.243211. The matrix had 1449 distinct alignment patterns with 41.65%
undetermined characters or gaps. Estimated base frequencies were found to be: A = 0.244375, C =
0.256998,G = 0.280488, T = 0.218138; substitution rates AC = 1.271118, AG = 3.052479, AT =
1.198164, CG = 0.768793, CT = 6.821388, GT = 1.000000; proportion of invariable sites =
0.706734 and gamma distribution = 0.187087. For the MP analysis, 4351 charactenedema
unchanged, 265 were variable and parsimoniously uninformative, while 1011 were parsimoniously
informative. The most parsimonious tree showed the following values: TL = 3698, Cl = 0.525, Rl =
0.725, RC = 0.381, HI = 0.473quapteridospora fusiformi@FLU 18-1601),Aquapteridospora
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lignicola (MFLUCC 150377) andAquapteridospora aquaticMFLUCC 17-2371) were used as
outgrouptaxa Numbers above branches are the bootstrap statistics percentages for ML and MP
(left, middle) and Bayesian posterior probdabit i es (ri ght ) . Branches wi
shown at each branch and the bar represents 0.05 substitutions per nucleotide position.-Hyphen (
represents suppor typewtainsiaeesn black Bold 9hevly. génbrated Eequence
isindicated in blue and bold for new taxa.
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Figure 18 1 Neospadicoidedbambusicola(MFLU 211 0085, holotype)a Colonies on the host.
b Conidiophore.cii Conidiogenous cells with conidia. j Germinating conidiuml &€ulture on
PDA from surface andreverse Scal e bars: a = 1000 &m,20b €=am.15
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Culture characteristicsé Conidiagerminating on PDA within 12 hours at room temperature.
The hyaline germ tube germinated from the ba
reaching 1.&m diameterin 2 weeks. Mycelia superficial to immersed, circular, entire edge with
marginal hyphae immersed, flat, velvety thin, dark brown.

Material examinedi Thailand, Chiang Mai Province, Mushroom Research Centre
(19.1176083, 98.7333179), on dead bam culms in land, 11 September 2020, H.W. Shen,
Y205(2) (MFLU 210085 holotype). GenBank accession numbers: (LSU) MZ435868, (ITS)
MZ435866

100/1.00|Neospadicoides aquatica MFLU 18-1605

Neospadicoides aquatica MFLUCC 17-2217
Neospadicoides lignicola MFLUCC 17-2444

Neospadicoides Bambusicola MFLUCC 2021-0058

00/1.00|Neospadicoides sp. GZCC 19-0537

Neospadicoides

Neospadicoides sp. GZCC 19-0448

Neospadicoides yunnanensis MFLU 18-2329

/- Torrentispora calembola PRA 12744

— Torrentispora fibrosa ICMP 15147

100/1.0

— Torrentispora dubia PRA 12746

Torrentispora

Torrentispora novae—zelandiae ICMP 18368

100/1.00 | Lentomitella conoidea CBS 131660
100/1.00 90/1.0

Lentomitella conoidea CBS 141370

Lentomitella tenuirostris CBS 138734

=)

=

(o=
Lentomitella

Lentomitella magna ICMP 18371

100/1.00| Calyptosphaeria tenebrosa RPA 12740

Calyptosphaeria tenebrosa RPA 12741

L 95/1.00
-/- ——_ Calyptosphaeria collapsa PRA 12743

Calyptosphaeria

Spadicoides

[ Spadicoides bina CBS 137794

100/1.00 Spadicoides atra CBS 489.77

100/1.00[ Brachysporium nigrum MR 1346 o roup (Trichosphaeriaceae)

= L Brachysporium polyseptatum DAOM 231136
0.03

Figure 191 Phylogenetic tree derived from maximum likelihood analysis of a combined LSU, ITS,
rpb2 andtef1 genes of22 sequences and the aligned dataset was comprisé856fcharacters
including gaps I(SU: 11 1907, ITS: 1908 257Q rpb2 = 2571 3798 and tef-1: 3799 4850. The
average standard deviation of the split frequencies of the Bl analysis was 0.007 39 sAdbning
RAXML tree was established with a final ML optimization likelihood valuel®207.266136The
matrix had 1308 distinct alignment patterns with788% undetermined characters or gaps.
Estimated base frequencies were found to be: A = 0.2493¥00245781, G = 0.281810, T =
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0.223099; substitution rates: AC = 1.312714, AG = 2.959519, AT = 1.340908, CG = 1.445817,
CT =6.163706, GT = 1.000000; proportion of invariable sites = 0.741443 and gamma distribution

= 0.147418Brachysporium nigrunMR 1346 andB. polyseptatunDAOM 231136were used as
outgrouptaxa Numbers above branches are the bootstrap statistics percentages (left) and Bayesian
posterior probabilities (right). Branches with bootstvap | u @¥s are@ffown at each branch and

the bar representsdB substitutions per nucleotide position. Hyphen ( r e pr esent s s up
70%/0.95. Extype strains are in black bold, newly generated sequence is indicated in blue and
bold.

Notes T Neospadicoideswas introduced by Luo et al. (2019) to accommodate three
freshwater specied|. aquaticaN. lignicola(as type species) amdl yunnanensi§_uo et al. 2019).
Phylogenetic analyses of the combined LSU, Ii®2 and SSU sequence dataset condéid that
N. bambusicolabelonging toNeospadicoideswhere it is sister tdl. lignicola with 100% BS and
1.00 PP support (Fig. 197 comparison of nucleotide base pairs between our new collection of
Neospadicoides bambusicodad N. lignicola (MFLUCC 17- 2444) showed that they differ by
24/500bp B%) in ITS and24/500bp (%). Neospadicoidebambusicolas similar toN. lignicola
in having unbranched, septate, brown conidiophores, holoblastic, intercalary, terminal
conidiogenous cells and obovoid, septatmidia. However,N. bambusicoladiffers from N.
lignicola in having significarly longer conidiophores [(78)1027 1296 mvs (7Q0)134 276(

303)e m] and guttul at e i122r 5 7.5% Mma ROIL4E ¥ 9i 1c30 ndihmtafoeeN.1 5 . 5
bambusicolas introduced here as the fourth new specieBl@ispadicoidebased on phylogeny

and morphological comparispoombined with tke guidelines for species delineation described in
Jeewon & Hyde (2016)

337. Hymenopleellaagaved.C. Senan., & K.D. Hydesp. nov. Fig. 20

Index Fungorum number: IF558478; Facesoffungi number: FoF 09904

Etymologyi Species pithet based on the host genus on which the fungus was collected.

Holotypei HKAS 115763

Saprobic on dead leaves oRgave sp. Sexual morph: Undetermined. Asexual morph:
Conidiomatascattered, acervular, seimmersed, blackConidiophoreseduced to conidgenous
cells. Conidiogenous cell8.5'10 x 1i3 em (0= 6 x 2.5em, n = 30), discrete, sutylindrical,
hyaline to olivaceous, smootlonidia 1520 x 2i3 em (0= 18 x 2.5em, n = 30), cylindrical,
subcylindrical, straight or slightly curved, olivacepds(3)-septate, smooth, fairly thiekalled,
without constriction at the septa,; basal cell conical,-thatied, hyaline to pale browj 5 em (©
= 3 m)dong median cells, cylindrical, pale brown, togeth&r25 em (0= 21em) long, each
cell 8 15 em long; apical cell conical, hyaline to pale brown6 em (o= 5.5em) long; apical and
basal appendages absent.

Culture characteristics Colonies on potato dextrose agar (PDA) reaching about 2 cm diam
after 7 days at 18°C, flat with entire edge, wh#terial mycelia appear as woolly clots, reverse off
white.

Material examined China, Guangdong Province, Shenzhen, Nanshan District, Mountain
Yangtai Forest Park, 22A39 Nj2Agavesp. fdpardgdc8ad BH7 Njl 8 .
September 2018Cl. Senanayake, SI 17 (HKAS 11576®]otype) extype culture, ZHKUCC 21
00072.GenBank accession numbers (ITS) MZ420208, (LSU) MZ4202p82 MZ419853 and
(tef1) MZ419852.

Notesi Phylogenetic analysis of combined ITS, LSph2 andtef-1 genes (Fig21) showed
that our Hymenopleellastrain is phylogenetically closely related with subcylindricaand H.
endophyticaHowever, our strain is distinct forming a sallade with MP/BI = 97/1 support values.
Our strain is different froni. subcylindricaandH. endophyticehaving oval to cylindrical conidia
without appendages and lacking conidiophores (Jaklitsch et al. 2016, Liu et al. 2019, Voglmayr et
al. 2019).
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Figure 201 Hymenopleella agaveHKAS 115763, holotype)a Specimen. b Conidiomata on
substrag. ¢ e Conidia attached to conidiogenous cellg. Conidia. Scale bars:-e = 30 um,
f-j =15 um.
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333. Synnemapestaloides shangrilaensisLu & S. Tibpromma, sp. nov. Fig. 22

Index Fungorum number: IF558258; Facesoffungi number: FoF 09893

Etymolagy i &hangrilaensi®@ r ef er ence t o t Hea whHem thé holotgpe at i ¢
was collected.

Holotypei HKAS 113188

Saprobicon dead leaves. Sexual morph: Undetermined. Asexual mGbniessolitary or
clustered, brown to black, covering mosttoé leaf lamina, conspicuous on surface, rowglied,
initially flat black spots and swollen when mature, without pap@lanidiomata4 00 | 100 ¢
immersed, under leaf lamina oval in outline, the host cuticle, which becomes raised then
irregularly ruptures laterally or radially to release black masses of co@inlediogenesis cell$0i
15 x 1i 2 em, holoblastic, cylindrical to slighglampulliform, hyaline, smooth, thiwalled.Conidia
1015 x 517 em, (x.= 13 x 6.5em, n = 20), pyriform0i 4-septate, not constricted at the septa,
smoothwalled, 3septate; apical cefli 6 x 1i 3em, x.= 4.9 x 2em, n = 10), obtuse, thiewalled,
hyaline, lacking appendages; basal @M x 3i5em, x.= 3.3 x 3.7em, n = 10), obconic, thin
walled, subhyaline, appendages absent; two medianStélis 1i 4 em, (x.= 5.6 x 2.6em, n = 10),
doliiform to subcylindrical, moderately thiekalled, brown to kdck; penultimate celli5 x 2i 4
em, Xx=4.7 x 3.2m, n = 10), subcylindrical, short, thimalled, hyaline; antepenultimate cBil6
x0.52em, x=5.4x 1.1em, n =10), subcylindrical, thickwalled, hyaline.

Culture characteristics Ascospores germated within 12 hours on MEAColonies on MEA
reaching 50 mm di am, after thr eebromoimthemsddlgt r o
white at the edges, obvious cracks, sparse and short aerial hyphae, a small amount of white flocs in
the middle, ad uneven edges.

Material examined China, ShangfLa, Yunnan Province, on dead leaves of undetermined
host, 29 August 2020, S. Tibpromma,-ISh-14 (HKAS113188, holotype), etype living culture
KUMCC 21-0003. GenBankaccessionnumbers (ITS) MzZ387995, (L§ MZ387994, (pb2)
MZ389340,(tub2 MZ389341 andtef-1) MZ2399720.
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7509 Neotruncatella endophytica EML AS5 1
33/0.9 | Neotruncatella endophytica EML AS
97/1 |Hymenopleella subcylindrica CBS
97/1 | Hymenopleella endophytica EML
500 Hymenopleella subcylindrica C
‘ Hymenopleella agaves HKAS 11
/1 Hymenopleella polyseptata C
Hymenopleella polyseptata CB
Hymenopleella hippophaeicola CBS
NVY Hymenopleella hippophaeicola CBS
Hymenopleella hippophaes CBS 32
Hymenopleella hippophaeicola LH
Hymenopleella austroafiicana C!
[Hymenopleella austroafiicana CBS
Hymenopleella austroafricana CBS

6Y--~ Morinia crini CBS 143888
78/=] SrE{{t{orinz‘a acaciae CBS 137994

83/0.9

Jo10- Heterotruncatella spartii CBS 14
87/1= Heterotruncatella proteicola CBS
LiBartalinia robillardoides CBS 122705
"7V Bartalinia pondoensis CBS 125525

76/0.9 |Broomella vitalbae MFLUCC 15-00
h9/ lﬁ lBroomella vitalbae MFLUCC 14-10!

93/0.9

771 Hyalotiella spartii MFLUCC 13-0397
Hyalotiella transvalensis CBS 303.65
Strickeria kochii CBS 140411
Robillarda sessilis CBS 114312
Robillarda roystoneae CBS 115445
84/1 r Pseudopestalotiopsis simitheae MFLUC

87/0.

87/0.9

~=Pestalotiopsis arceuthobii CBS 434.65
/0.9|Ciliochorella phanericola MFLUCC 14-0984
Ciliochorella sp MFLUCC 12-0310
Monochaetia junipericola CBS 143391
Monochaetia ilexae KUMCC 15-0520
Seiridium marginatum CBS 140403
Seiridium unicorne CBS 228.55
YN Seiridium phylicae CPC 19962
—Immersidiscosia eucalypti MFLU 16-1372
Discosia brasiliensis MFLUCC 12-0431
Sarcostroma restionis CBS 118154
Xenoseimatosporium quercinum CBS 129171
Seimatosporium lichenicola CBS 506.71
Seimatosporium rosae MFLUCC 14-0621
1 _@/_l_l Oxydothis metroxylonicola MFLUCC 15-0281
Oxydothis palmicola MFLUCC 15-0806
Oxydothis metroxylonis MFLUCC 15-0283

97/1 |

100/1

65/0.9

98/1 9

0.08

Figure 211 Phylogram generated from maximum likelihood analysis based on combined LSU,
ITS, rpb2 and tef-1 sequence data. Fifty taxa were included in the combined analyses, which
compiised 2589 characters (LSU = 827 bp, ITS = 595rpp2 = 831 bp,tef-1 = 325 bp) after
alignment. The best scoring RAXML tree with a final likelihood value-18369.985225 is
presented. The matrix had 2589 distinct alignment patterns, with 23.25% ofenmided
characters or gaps. Estimated base frequencies were as follows: A = 0.236689, C = 0.252770, G =
0.263138, T = 0.247403; substitution rates: AC = 1.245390, AG = 4.554482, AT = 1.522786, CG =
0.892535, CT = 7.529789, GT = 1.000000; gamma distribididna pe par amet er U
Bootstrap support values for maximum likelihood (ML) equal to or greater than 50% and clade
credibility values greater than 0.90 (the rounding of values to 2 decimal proportions) from Bayesian
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inference analysis are labellateach node. Etype strains are in black bold, while the new isolate
is indicated in blue bold. The tree is rooted @aydothis metroxylonigfMFLUCC 150281,
MFLUCC 150283) andO. palmicola(MFLUCC 15-0806).

NotesT Synnemapestaloides shangrilaenssintroduced here as a new species. In the
phylogenetic analyses. shangrilaensisvell-separated fronByn.ericacearumwith 100% ML,
1.00 PP statistical support (Fi23), while S. shangrilaensishares similar conidial featuresth S.
ericacearum Howe\er, our collection can be distinguished fra ericacearumby having
pyriform, 4-septate conidia, whil&. ericacearunimas fusiformellipsoid to fusiformcylindrical or
clavate, 3septateconidia. Besides, base pair differences betwe®n shangrilaensisand S.
ericacearum(ex-type, DAOMC 251621) revealed 25 bp (4%) differences in ITS (625 bp in total)
and 7 bp (0.8%) differences in LSU (800 bp in total) (Tanney et al. 2BiEB)e, based on both
morphology and phylogeny, we introduce our collection asraaspecies oSynnemapestaloides.

Figure 227 Synnemapestaloides shangrilaen$i,KAS 113188, holotype). a, b Leaf spot. ¢ Spot
broken. df Section with intact host cuticle and conidia. g, h Conidiophores and conidiogenous
cells. + m Morphology of cordia at different stages (young, mature, old). n Germinating conidium.
0, p Culture on MEA from surface and reverse Scal e bar-%: =d 26 %t on, € in,
j-]m = 5 &m.
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A key to Synnemapestaloidespecies
1. Conidia without apical or basal appendages
2. Conidia with apical or basal appendagles ¢éé
3.Pyriform conidiad-s e pt at e éééeééééééeééééé &eshapgrilaensis
3. Fusiformellipsoid to fusiformcylindrical or clavate conidia-8 e pt at e < aiéaéearum
4.57septate, |l acking appendages, or wiStjniperer y
4. Apical or basal aggndages i mpl e or br anched ¢ééé% éadedéndre ¢ é é .

Figure 231 Phylogram generated from maximum likelihood analysis based on combined LSU,
ITS, rpb2, tub2 and tef-1 sequence data representing the specieSpafrocadaceaeRelated
sequences ar@ken from Liu et al. (2019) and Tanney et al. (2018). 23 taxa were included in the
combined analyses, which comprised 3557 characters (LSU%01p,rpb2 =791 1623 bpitef-1

= 1624 2216 bp,tub2 = 22172995 bp, ITS = 2998558 bp) after alignment. A bescoring
RAXML tree was established with a final ML optimization likelihood valueldfl45.728580. The
matrix had 1082 distinct alignment patterns with 31.70% of undetermined characters or gaps.
Estimated base frequencies were as follows: A = 0.246924,0254224, G = 0.244720, T =
0.254135; substitution rates: AC = 1.505895, AG = 3.954338, AT = 1.215412, CG =1.084334, CT
= 6.895870, GT = 1.00000@epteutypa fuckeliCBS 140409 was used #we outgrouptaxon
Numbers above branches are the bootsttapsscs percentages (left) and y@saian posterior
probabilities (right). Branches with bootstreé
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