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Abstract

The order Magnaporthalesbelongs to the classSordariomyceteswithin the phylum
Ascomycota Through phylogenetic analyses based ore thoncatenated muliocus sequence
alignment, ive families have beesuccessivelyintroducedwithin Magnaporthales This order
comprises a diverse array of plg#thogenic and endophytic fungi, most of which are associated
with monocotyledons. Howevethere has been a lack of systematic exploration of the phylogeny
and taxonomy of endophytidMagnaporthalesfungi. This study conducted comprehensive
phylogenetic and phylogenomic analysed/aignaporthalesincorporating a substantial number of
newly isolaed endophytidvlagnaporthalesaxa fromPoaceaelants one of the most diverse plant
families globally The multilocus phylogenies revealed six wslipported main clades. One of
these main clades, comprisidgjuafiliformis Muraeriata, and Plagiosphaerawas distinct from
clusters comprising genera Bfyriculariaceaeand Magnaporthaceadexcluding Aquafiliformis
Muraeriata, andPlagiosphaerq Phylogenomic analyseonfirmed that the genusquafiliformis
is sister to the cluster comprising generaPgticulariaceae and Magnaporthaceadexcluding
Aquafiliformig. Consequently, we propose the introduction of a new fafigiosphaeracegdo
accommodate the genefajuafiliformis Muraeriata, and Plagiosphaerain addition to the five
previously defined dmilies: Ceratosphaeriaceae Pseudohalonectriaceae Ophioceraceae
Pyriculariaceae andMagnaporthaceaeFurthermore, the phylogenetic analysidMaEfgnaporthales
unveiled significant endophytic taxonomic novelties associated Raificeaeplants in China,
leading to the proposal of l1hew genera and 24 new species withi®phioceraceage
Pyriculariaceae and MagnaporthaceaeAdditionally, two named species withRyriculariaceae
andMagnaporthaceaare transferred to two new genera and combinations. Theopstyinvalid
genusFalciphoraand its type specieBalciphora oryzaeare also validated.
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INTRODUCTION

The order Magnaporthales belonging to the clasSordariomgeteswithin the phylum
Ascomycotaincludes a diverse array of plant pathogenic fungi that primarily affect plants of the
Poaceaefamily (Hyde et al. 2020)For example, the rice blast fungBgricularia oryzaecauses
significant losses in agricultur@/alent 1990) the takeall fungus Gaeumannomyces graminis
affects a variety of cereal crofdlernandezRestrepo et al. 2016and the summer patch fungus
Magnaporthiopsis poadamages turf gragbuo & Zhang 2013)Recent studies have shown that
certain memeérs of this order exhibit endophytic life style by colonizing within various parts of
host plants without causing any apparent h@flaubauf et al. 2014, Silva et al. 2019, Yuan et al.
2010) As the exploration and discovery of néfagnaporthalegungi cantinue, the importance of
their precise identification becomes increasingly evident, fostering a more comprehensive
understanding of taxonomy in this diverse group of fungi.

The initial studies oMagnaporthaledegan with investigations into the fungusisiag rice
stem rot diseas@Cattaneo 1877, 1879, Cavara 1888)rice blast diseasgCavara 1892, Saccardo
1880) Cannon (1994) proposdtie first family, Magnaporthaceaeandlater, Thongkantha et al.
(2009) introducedhe orderMagnaporthalesbased ora phylogenetic analysisf the small and
large subunits of rRNA (SSU and LSU, respectivel§ipubauf et al(2014) defined three families
within the orderMagnaporthalesMagnaporthaceaePyriculariaceage andOphioceraceaeThese
families accommodate theGaeumannomycB#dagnaporthiopsifNakataea generic complex,
Pyricularia and its related genera, a@ghhiocerasrespectively. This classification was established
through a morphological and multcus phylogenetic analysis of LSU, the internal transcribed
gpacer of rRNA (ITS), the largest subunit of RNA polymerase RPBJ), actin ACT) and
calmodulin(CAL). In subsequent studies, Luo et al. (281iflentified the nutritional and infection
patterns of these families based on a phylogenetic analysis oferfatese species and genera of
Magnaporthales Zhang et al. (201§ provided an update on recent advances in phylogenetic
analyses ofMagnaporthlaesand enumerated the 28 currently accepted genera across the three
families. In a significant development, Rigsanan et al. (2017) introduced new family,
Pseudohalonectriaceato accommodateéPseudohalonectriaZzhang et al. (2018) conducted a
comprehensive phylogenomic analysis of representative species and geMagnajporthales
establishing a revised timeé for their evolutionLuo et al. (2019) introduced a new family
Ceratosphaeriaceaavithin Magnaporthalesto accommodateCeratosphaeria supported by a
multi-locus phylogenetic analysis oESU, the second largest subunit of RNA polymerase I
(RPB2, andtranslation elongation factor-dlpha TEF1). More recently, Luo & Zhang (2022)
delimited Maganporthales into three families based on ITS, LSU, an@EF1l loci:
MagnaporthaceaePyriculariaceage and Ophioceraceae Wijayawardene et al. (2022) accept 5
familiesand 39 genera iMagnaporthalesn the latest outline of Fungi and funglilee organisms.
However, there have been no systematic studies of endophgtjonaporthaledungi on the order
level.

Phylogenetic species recognition, which identifies speciesdbase their evolutionary
histories, is crucial for demarcating species with limited distinguishable morphological characters
(Chethana et al. 2021cJhe concatenatiebased approach, which combines all gene alignments
into a matrix, is frequently used f@hylogenetic species recognition. However, it is subject to
some degree of subjectivity when determining species liffigglor et al. 2000)The Genealogical
Concordance Phylogenetic Species Recognition (GCRBRjept overcomes this drawback by
demandinghe concordance of genealogies from a minimum of three unlinkedTaglor et al.
2000) Species limits within fungal species can be determined by comparing the lineages resolved
in each individual tree, with the point of transition from concordancén¢ongruity among
branches clearly illustrated in each t{@aylor et al. 2000)Split networks offer a comprehensive
and interactive framework for estimating phylogenetic trees and net{@hkshana et al. 2021c)

The objective of this study is to agaé phylogenetic relationships dlagnaporthalesvith a
large number of new endophytiagnaporthalesfungi in Poaceaeplants using theGCPSR
concept andconcatenatiofbased approaches for mtllticus data andphylogenomic data
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Additionally, we aim to degibenovel endophytic taxa associated witbhaceaeplants in China to
enhance our understanding of the biodiversity and ecological roles of these fungi.

MATERIALS AND METHODS

Isolation of strains and morphological observation

Fungal endophytes were iatéd as described in a previous study (Feng et al. 2021). Briefly,
healthy plant samples frorRoaceaeplants were collected from Yunnan, Zhejiang, and Inner
Mongolia in China, representing tropical, subtropical, and-temdperate zones, respectively,
betwesn 2015 to 2019. The roots and shoots were cut into approximatetyldng fragments and
sequentially disinfected with 75% alcohol for three minutes and 1% (available chlorine) sodium
hypochlorite for ten minutes. The disinfected fragments were themtcuapproxmately 0.5cm
pieces and placed on malt extract agar ( MEA)
streptomycin sulphate. Hyphal tips growing from the tissue pieces were transferred to new potato
dextrose agar (PDA) plates to obtain fungal cuttufetotal of 1821 endophytic fungal strains were
isolated, including 220 strains belonging Magnaporthales The strains were
refrigerator and a8 0 -low-tempexature refrigerator at the Ministry of Agriculture Key
Laboratory of Moécular Biology of Crop Pathogens and Insects, Institute of Biotechnology,
Zhejiang University, Hangzhou, China. Additionally, the holotype antye& living cultures were
deposited in the China General Microbiological Culture Collection Center (CGMCC).

Morphological characteristics were observed on strains grown on MEA or synthetic low
nutrient agar ( SNA) medium in an incubator a
Culture characteristics were observed on 9 cm Petri dishes with PDA and MRAS at
Microscopic observations were made by mounting specimens in lactic acid, and examined under a
Nikon Eclipse 80i microscope (Nikon Corp.).

DNA extraction, PCR amplification, and sequencing

Genomic DNA was extracted from colonies grown on PDA foresedays, following the
protocol described by Cubero et al. (1999). The following genomic loci were amplified using PCR
and then sequenced: ITS, LSUpartial fragment oACT, minichromosome maintenance complex
component 7NICM7), RPB1, andTEFL1 The primes used for amplification and sequencing were:
ITS1 and ITS4 (White et al. 1990), LROR and LR5 (Rehner & Samuels 1995}5A2H (Carbone
& Kohn 1999) and ACT2Rd (Groenewald et al. 2013), MCMD9 and MCM71348 (Schmitt et
al. 2009),EF1-983F and EF1-221&R (Rehner & Buckley 2005), and RPBX and RPBAICr
(Castlebury et al. 2004, Matheny et al. 2002). The amplification reactions were performed in a total
volume of 20 €L containing 2-DDO, E€éynk)asbh. BCI
primer,and 040 . 8 e¢L (~0.2 ¢€g) genomi c DNA. PCR was
Cycler (Technology Co., Ltd. Hangzhou, China) and the resulting products were sequenced using
an ABI 3730xl sequencer (Applied Biosystems, USA).

The generated DNA sequences for ITSU, ACT, MCM7, RPB1, andTEF1 were analyzed
using sequence similarity search (BLAST) against NCBI GenBank database to identify their closest
known relatives. Highly similar or identical sequences were retrieved from GenBank. The
accession numbers for theequences retrieved and generated in this study are listed in
Supplementary Table 1.

Single locus and concatenated loci phylogenetic analysis

The objective of this phylogenetic analysiasto compare the tree topologies inferred from
individual gene sagences as well as those obtained from combined gene sequences. The analysis
was conducted in several steps. Sequence alignments were initially generated using MAFFT (Katoh
& Standley 2013) and adjusted using MEGA version 7 (Kumar et al. 2016). Gap sies we
removed using trimAl (CapeH&utiérrez et al. 2009). The trimmed gene alignments were then
concatenated using SequenceMatrix 1.7.8 (Vaidya et al. 2011). Thét lpestition model was
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selected using ModelFinder (Kalyaanamoorthy et al. 2017) basdtleoBayesian Information
Criterion (BIC). Maximum likelihood (ML) phylogenies were inferred usingTREE (Nguyen et

al. 2015) with the edgknked partition model, incorporating 5000 ultrafast bootstraps (Minh et al.
2013) and the HimodakHasegawdike approximate likelihoodatio test (Guindon et al. 2010).
Bayesian inference (BI) phylogenies were inferred using MrBayes 3.2.6 (Ronquist et al. 2012) with
the partition model, involving 2 parallel runs over 2,000,000 generations, with the initial 25% of
data discarded as buwin. Except alignments concatenated, other steps of the phylogenetic analysis
were performed using the desktop platform PhyloSuite (Zhang et al. 2020).

Phylogenomic tree based on concatenatidpased approaches

The aim of constructinghe phylogenomic tree was to evaluate the relationships within
Magnaporthales using concatenatichased IQTREE. The genomes were sequenced by
Genedenovo Biotechnology Co., Ltd (Guangzhou, China) using the PacBio sequencing platform.
Phylogenomic data mates were constructed to infer species phylogenies using known genomic
data (Luo et al. 205, Xu et al. 2015, Zhang et al. 2018) as well as new genomic data generated
from this study. The accession numbers for the genomes retrieved and generatedudyttases
listed in Supplementary Table 1.

A total of 1672 single copy orthologous genes were obtained. The single copy orthologous
genes were used to construct the phylogenomic tree in the several steps. Protein sequences were
aligned using MUSCLE, and ¢h the alignments were converted into nucleic acid sequences. Gap
sites were removed with trimAl (Capelautiérrez et al. 2009). The nucleic acid alignments were
concatenated using the PhyloSuite platform (Zhang et al. 2020). ModelFinder was used theselec
bestfit model for the ML phylogenies, conducted on the PhyloSuite platform (Zhang et al. 2020).

Genealogical concordance phylogenetic species recognition (GCPSR) analysis

The level of recombination among closely related specieMagnaporthiopsisand
Omnidemptusvas determined using single locus and concatenated sequence alignments following
the GCPSR model (Tayl or et al . 2000) . A pai
performed in SplitsTree6 (Huson & Bryant 2006). Additionally, a splitlyraps constructed using
both the P Distance and Neighbor Net al gorit
considered a criterion for determining recombination.

RESULTS

Phylogenetic and phylogenomic analysis dilagnaporthalesunveils a novel familywithin the
order

The study employs the GCPSR concept introduced by Taylor @0&I0) which requires at
least three nowontradicting, unlinked loci for reliable inference. Initially, individual locus trees
were constructedbasedon four loci (LSU MCM7, RPB1 and TEF1) at the order level of
Magnaporthales with the two Diaporthales fungi as an outgroup Cfyphonectria nitschkei
CBS109758 andCryphonectria parasiticaEP155) (Supplementary Figsi#). The phylogenetic
trees inferred from LSUMCM7, RPB1 ard TEF1 confirmed that Magnaporthalesis a
monophyletic group with statistical strong support, except fofTEBEL phylogenetic tree, which
exhibited weak ML bootstrap values (MLBS). Furthermddagnaporthalesvas subdivided into
five or six main clades gbeled AF), although some clades had low suppanid main clades D
and F could not be distinguished in the LSU phylogenetic €eacatenateghhylogenetic trees
using the four loci (LSUMCM7, RPB], andTEF1) and three loci (LSUMCM7 andRPBY) were
corstructed, usingCryphonectria nitschkeCBS109758 andCryphonectria parasiticdEP155 as
outgroups.The topologies of these mulbcus phylogenetic trees (Fig$ 2) were welresolved,
showing thatMagnaporthalesis a strongly supported monophyletic grospbdivided into six
statistically supported main cladesi@ in both trees. Theupport for main clade F in the three
locus tree MILBS/BIPP =78/0.999) was slightly lower than that in the féacus tree albeit still
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significant MLBS/BIPP =94/0.998) Notably, the separation of main clade D, which includes
Aquafiliformis Muraeriata and Plagiosphaera from main clade F, which comprises genera of
Magnaporthaceaeexcluding Aquafiliformis Muraeriata, and Plagiosphaera was observed
Consequently the genex Aquafiliformis Muraeriata, and Plagiosphaerawere recognized as
distinct from Magnaporthaceaeand proposed as members of a new family named
Plagiosphaeraceawithin Magnaporthales

Magnaporthiopsis poae ATCC 64411
Magnaporthiopsis poae TAP35
Magnaporthiopsis poae M47
Magnaporthiopsis poae M48
Magnaporthiopsis rhizophila M22
Magnaporthiopsis rhizophila M23
Magnaporthiopsis incrustans M26
Magnaporthiopsis incrustans M35
Magnaporthiopsis incrustans M51
Magnaporthiopsis sp. M45
Magnaporthiopsis sp. M46
Magnaporthiopsis maydis M84
Magnaporthiopsis cynodontis RRFMV10-2
Magnaporthiopsis cynodontis TPC5-3
Magnaporthiopsis cynodontis KR10-6
Magnaporthiopsis cynodontis RS5-5
Magnaporthiopsis cynodontis RS7-2
Magnaporthiopsis cynodontis RS3-1
Magnaporthiopsis agrostidis BRIP 59300
M: thiopsis meyeri- CBS 143324
Magnaporthiopsis panicorum CM10s2
Magnaporthiopsis panicorum CM2s8
Magnaporthiopsis stipae NME0O0039
S0 Xenogaeumannomyces yunnanensis YNE01351

100/1

95/-

Xenogaeumannomyces yunnanensis YNE01369
Xenogaeumannomyces yunnanensis YNE01232
Gaeumannomyces amomi YNE00986
Gaeumannomyces amomi YNE01245
Gaeumannomyces avenae CBS 187.65
Gaeumannomyces yunnanensis YNE01171
Gaeumannomyces yunnanensis YNE01187
Gaeumannomyces graminis DR10-3
Gaeumannomyces graminis DR6-4
Gaeumannomyces graminis RS7-1
Gaeumannomyces nanograminis GSGC15-3
yces graminis GSGC15-4
Gaeumannomyces oryzinus CBS 235.32
Gaeumannomyces radicicola CBS 149.85
Gaeumannomyces radicicola CBS 296.53
hyphopodioides CBS 350.77
Gaeumannomyces setariicola YNEOO783
Falciphora oryzae R5-6-1
Falciphora oryzae YNE00525
Xenofalciphora graminis YNE01373
Xenofalciphora graminis YNE01584
Buergenerula spartinae ATCC 22848
Gongchenomyces graminicola YNE01382
Gongchenomyces graminicola YNE01394
Gongchenomyces graminicola YNE01096
Gongchenomyces graminis YNE01186
Nakataea oryzae M21
Nakataea oryzae M69
Nakataea graminis YNE0O1084
Magnaporthaceae sp. YNE01393
Omnidemptus affinis YNE00622
Omnidemptus affinis YNE00891
Omnidemptus affinis ATCC 200212
Omnidemptus yunnanensis YNE01014
Omnidemptus yunnanensis YNE01015
Omnidemptus sp. YNE00826
Omnidemptus paragraminis ZJEQ1791 F: Magnaporthaceae
Omnidemptus paragraminis ZJE01803
Omnidemptus paragraminis ZJE01800
Omnidemptus graminicola ZJE01855
Omnidemptus graminicola ZJE01859
Omnidemptus zhejiangensis ZJEO1773
100/1 Omnidemptus zhejiangensis ZJE01789
Omnidemptus sp. YNE01218
Dimorphiconidia yunnanensis YNE01381
Dimorphiconidia yunnanensis YNE01389
Dimorphiconidia yunnanensis YNE01384
Dimorphiconidia graminis YNE0O0589
Neodimorphiconidia zhejiangensis ZJE01843
ﬂ[ Neodimorphiconidia zhejiangensis ZJE01844
Neodimorphiconidia zhejiangensis ZJE01842
Bifusisporella graminicola YNE01000
96/1| Bifusisporella graminicola YNE01170
Bifusisporella graminicola YNE00934
100/1 Bifusisporella graminicola YNE01150
Bifusisporella graminis YNE00994
Bifusisporella graminis YNE01004
Bifusisporella graminis YNE01143
100/1 Neobifusisporella graminis YNE00573
Neobifusisporella graminis YNE00598
Neobifusisporella graminis YNE00572
1001 Neobifusisporella graminicola YNE00910
Neobifusisporella graminicola YNE00998
&[ Slopeiomyces cylindrosporus 461s1
Slopeiomyces cylindrosporus CBS 610.75

100/|1_

91/0.981

89/0.983
100/1

10011
10071

-/0.999|

94/0.919

100/0.956)

Figure 11 Phylogenetic tree inferred from a maximum likelihood gsial using concatenated
sequences of four unlinked loci (LSWCM7, RPB1 and TEF1) representing the order
Magnaporthales Nodes display corresponding ML bootstrap (MLBS) and Bayesian inference
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posterior probabilities (BIPPP val ©Oed.®henvaMl
and BIPP are omitted at nodes of clades below the genus level. The tree is rooted with
Cryphonectria nitschke€LBS109758 an@€ryphonectria parasitic&EP155.

Pseudophialophora sp. ZJEO1717
Pseudophialophora sp ZJE01743
Pseudophialophora sp ZJE01745
Pseudophialophora whartonensis WSF 14RG66
Pseudophialophora magnispora CM14RG38
Pseudophlalophora magnispora CM14RG50
lophora erag CM12m9
Pseudoph/a/ophora eragroshdls CM20m5-2
Pseudophlalaphora dichanthelii WSF14RG72
ohora di i WSF14RG82
Pseudophfaluphora schizachyrii AL3s4
Pseudophialophora panicorum CM3m7
Pseudophialophora panicorum CM9s6
Pseudophialophora sp. LJJ23
Pseudophialophora tarda WSF14RG48
Pseudophialophora tarda WSF14SW13
Pseudoph/a!ophora angus{a WSF14RG40
Budi icola BRIP 59305

94/0.998

87/0.987 g cy icola BRIP 59307
Budhanggurab: c icola RW3-4
Neophialophora graminis YNE01215
Xenophialophora graminicola YNE01240
Candidacolonium agrostidis THAS136
Candidacolonium agrostidis THAS137
Candidacolonium cynodontis HP24-3
Candidacolonium cynodontis HP38-4
Hongkuiomyces graminicola YNEO0O987
Hongkuiomyces graminicola YNE00999

87/0.992
By
100/-|

70;

[‘ Hongkuiomyces graminicola YNEO1160
Hongkuiomyces graminis YNE00633
—‘ Hongkuiomyces graminis YNEO0635
Hongkuiomyces graminis YNE00607
Aquafiliformis lignicola YNE0O708
Aquafiliformis lignicola YNE0O705
Aquafiliformis lignicola YNE00682
Aquafiliformis lignicola MFLUCC 18-1338
Aquafiliformis lignicola MFLUCC 16-1341 o
Plagiosphaera immersa D148 D: Plaglospllaer aceae
Plagiosphaera immersa D98
Plagiosphaera immersa D266
Plagiosphaera immersa D270
Muraeriata africana GKM1084

SMH4553

Pyricularia oryzae Guy11

Pyricularia pennisetigena Br36
Pyricularia grisea M82
Xenopyricularia zizaniicola CBS 132356
Bipyricularia graminis YNE01013 E .
Bipyricularia graminis YNE01016 E: Pyrlcularlaceae
Bipyricularia gramlms YNEO1017

Neopyricul: inicola CBS 128303

86/0.991 Pseudopyricularia higginsii CBS 121934
Macgarvieomyces borealis CBS 461.65
5100.92 Pyriculariaceae sp. YNE00860

Ophioceras graminis SYPF8345
Ophioceras graminis YNEOO717
Ophioceras graminis YNEOO713
Ophioceras aquaticum MFLUCC 16-0906
Ophioceras junci CPC 42234
Ophioceras junci CPC 42235
Opbhioceras commune M91 C: Ophioceraceae
Ophioceras commune M92
Ophioceras dolichostomum CBS 114926
Ophioceras submersum MFLUCC 18-0211
Ophioceras leptosporum CBS 894.70
Ophioceras sichuanense KUMCC 20-0213

100/0.963 100/

78t

90/1

x4 Ceratosphaeria lignicola MFLUCC 18-0342
% Ceratosphaeria yunnanensis KUMCC 21-0013 B: Ceratosphaeriaceae
Ceratosphaeria aquatica MFLUCC 18-1337
Pseudohalonectria hampshirensis MFLUCC 15-0774
‘% Pseudohalonectria lignicola M95 A: Pseudohalonectriaceae
Pseudohalonectria fagicola MFLUCC 15-1117

Cryphonectria nitschkei CBS 109758
Cryphonectria parasitica EP155 0.1

Figure 17 Continued.

A phylogenomic analysis was conducted tetedimine the evolutionary history of the
proposed new family Plagiosphaeraceaewithin Magnaporthales A concatenatiofbased
phylogenomic tree was constructed (Fig.. 3)he analysis revealed thaspecies within
Pyriculariaceae (Pyricularia griseg Pyricularia oryzag and Pyricularia pennisetigena and
species within Magnaporthaceae (Gaeumannomyces tritici Magnaporthiopsis poage
Magnaporthiopsis rhizophilaMagnaporthiopsis incrustangralciphora oryzae and Nakataea
oryzag each form a monophyleitc clade thvi high bootstrap values (MLBS = 100). The
Pyriculariaceaeclade was sister to thdagnaporthaceaelade, also with high bootstrap values
(MLBS = 100). The genusiquafiliformiswas found to be sister to a group consisting of the genera
of Pyriculariaceaeand Magnaporthaceaeagainwith high bootstrap values (MLBS = 100). Thus,
the phylogenomic analysis supports the proposed new famitlagiosphaeraceaewithin
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Magnaporthalesand indicates thattompared td?yriculariaceage Plagiosphaeraceaé not more
closely related tdvlagnaporthaceae

Magnaporthiopsis poae ATCC 64411
Magnaporthiopsis poae TAP35
Magnaporthiopsis poae M47
Magnaporthiopsis poae M48
Magnaporthiopsis rhizophila M22
Magnaporthiopsis rhizophila M23
Magnaporthiopsis sp. M46
Magnaporthiopsis sp. M45
Magnaporthiopsis incrustans M26
Magnaporthiopsis incrustans M35
Magnaporthiopsis incrustans M51
Magnaporthiopsis maydis M84
Magnaporthiopsis cynodontis RRFMV10-2
Magnaporthiopsis cynodontis TPC5-3
Magnaporthiopsis cynodontis KR10-6
Magnaporthiopsis cynodontis RS3-1
Magnaporthiopsis cynodontis RS7-2
Magnaporthiopsis cynodontis RS5-5
Magnaporthiopsis agrostidis BRIP 59300
Magnaporthiopsis meyeri-festucae CBS 143324
Magnaporthiopsis panicorum CM10s2
Magnaporthiopsis panicorum CM2s8
Magnaporthiopsis stipae NME00039
Gaeumannomyces graminis DR10-3
Gaeumannomyces graminis DR6-4
Gaeumannomyces graminis RS7-1
G yces nanograminis GSGC15-3
y inis GSGC15-4
Gaeumannomyces oryzinus CBS 235-32
Gaeumannomyces amomi YNE00986
Gaeumannomyces amomi YNE01245
Gaeumannomyces avenae CBS 187.65
Gaeumannomyces yunnanensis YNE01171
G nomyces yur is YNEO1187
Gaeumannomyces radicicola CBS 149.85
Gaeumannomyces radicicola CBS 296.53
G phopodioides CBS 350.77
Gaeumannomyces setariicola YNE00O783
Xenog 0myces yunr is YNE01351
M‘ Xenc omyces yunnanensis YNE01369
Xenogaeumannomyces yunnanensis YNE01232
:olj Falciphora oryzae R5-6-1

83/

.

100/1

98/0.975

98/0.991
100/1

Falciphora oryzae YNE00525
Xenofalciphora graminis YNEO1373
100/1] [100/1"  Xenofalciphora graminis YNE01584
Buergenerula spartinae ATCC 22848
Gongchenomyces graminicola YNE01382
Gongchenomyces graminicola YNE01394
Gongchenomyces graminicola YNE01096
Gongchenomyces graminis YNE01186
Magnaporthaceae sp. YNE01393
Nakataea oryzae M21
Nakataea oryzae M69
100/1 Nakataea graminis YNEO1084
Omnidemptus affinis YNE00622
Omnidemptus affinis YNE0O0891
Omnidemptus affinis ATCC 200212
Omnidemptus yunnanensis YNE01014
Omnidemptus yunnanensis YNE01015 i
Omnidemptus sp. YNEO0B26 F: Magnaporthaceae
Omnidemptus paragraminis ZJE01791
Omnidemptus paragraminis ZJE01800
Omnidemptus paragraminis ZJE0O1803
Omnidemptus graminicola ZJE01855
Omnidemptus graminicola ZJE01859
Omnidemptus zhejiangensis ZJEO1773
Omnidemptus zhejiangensis ZJE01789
Omnidemptus sp. YNE01218
Dimorphiconidia yunnanensis YNE01381
Dimorphiconidia yunnanensis YNE01389
Dimorphiconidia yunnanensis YNE01384
Dimorphiconidia graminis YNE00589
Neodimorphiconidia zhejiangensis ZJE01843
&[ Neodimorphiconidia zhejiangensis ZJE01844
Neodimorphiconidia zhejiangensis ZJE01842
Bifusisporella graminicola YNE01000
Bifusisporella graminicola YNE01170
Bifusisporella graminicola YNE00934
Bifusisporella graminicola YNE01150
Bifusisporella graminis YNE00994
Bifusisporella graminis YNE01004
Bifusisporella graminis YNE01143
Neobifusisporella graminis YNE00573
Neobifusisporella graminis YNE00598
Neobifusisporella graminis YNE00572
Neobifusisporella graminicola YNE00910
Neobifusisporella graminicola YNE00998
L1001 [ Slopeiomyces cylindrosporus 461s1
Slopeiomyces cylindrosporus CBS 610.75

100/0.981|

9710.99|

100/1

Figure 2 i Phylogenetic tree inferred from a maximum likelihood analysis using concatenated
sequences of three unlinked loci (LSWCM7, andRPBJ) representing the ord&agnaporthales
Nodes display corresponding MLBSnd BI PP val ues when MLBP i s
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Values for MLBS and BIPP are omitted at nodes of clades below the genus level

. The tree is rooted

with Cryphonectria nitschke€BS109758 an@ryphonectria parasitic&P155.

91/0.992

78/0.999

100

99/0.988

931

91/0.95

100/0.995

100/1

100/1

100/1

Candidacolonium cynodontis HP38-4
Hongkuiomyces graminis YNE00633
Pseudophialophora sp. ZJE01743
Pseudophialophora magnispora CM14RG50
Pseudophialophora dichanthelii WSF14RG82
Pseudophialophora tarda WSF14SW13
Budhanggurabania cynodonticola BRIP59305
Xenophialophora graminicola YNE01240
Xenopyricularia zizaniicola CBS 132356
E: Pyriculariaceae
CBS 128303

100/1

100/1

Plagiosphaera immersa D270

Muraeriata africana GKM1084

Plagiosphaera immersa D148

Candidacolonium agrostidis THAS136
Candidacolonium agrostidis THAS137
Hongkuiomyces graminicola YNE00987
._E Hongkuiomyces graminicola YNE00999
—’ Hongkuiomyces graminis YNEO0635
Hongkuiomyces graminis YNEO0607
Pseudophialophora sp. ZJEO1745
- Pseudophialophora whartonensis WSF14RG66
_{ Pseudophialophora eragrostidis CM12m9
Pseudophialophora eragrostidis CM20m5-2
L Pseudophialophora schizachyrii AL3s4
Pseudophialophora panicorum CM3m7
Pseudophialophora tarda WSF14RG48
Pseudophialophora sp. LJJ23
Budhanggurabania cynodonticola BRIP59307
B i icola RW3-4
Pyricularia grisea M82
Pyricularia oryzae Guy11
Bipyricularia graminis YNE01013
Bipyricularia graminis YNE0O1016
Py
Macgarvieomyces borealis CBS 461.65
Pyriculariaceae sp. YNE00860
Pseudopyriculari

Candidacolonium cynodontis HP24-3
Hongkuiomyces graminicola YNEO1160
Pseudophialophora sp. ZJEO1717
Pseudophialophora magnispora CM14RG38
4 Pseudophialophora dichanthelii WSF14RG72
Pseudophialophora panicorum CM9s6
Pseudophialophora angusta WSF14RG40
Neophialophora gramllms YNEO1215
Pyricularia pennisetigena Br36
Br,zﬁ/neula(la ,grgm/n/s YNE(_)101 7
insii CBS 121934

Aquafiliformis lignicola YNE0OO708

Aquafiliformis lignicola YNEOO705

Aquafiliformis lignicola MFLUCC 18-1338
Aquafiliformis lignicola YNE00682

Aquafiliformis lignicola MFLUCC 16-1341

D: Plagiosphaeraceae
Plagiosphaera immersa D98

Plagiosphaera immersa D266

Mi SMH4553
Ophioceras graminis SYPF8345
Ophioceras graminis YNE00713
Ophioceras graminis YNE0O717
Ophioceras aquaticum MFLUCC 16-0906
Ophioceras junci CPC 42234
Ophioceras junci CPC 42235
Ophioceras dolichostornum CBS 114926

Ophioceras subi MFLUCC 18-0211

Ophioceras commune M91
Ophioceras commune M92

C: Ophioceraceae

76/0.958

Ophioceras leptosporum CBS 894.70

100/1

Cryphonectria nitschkei CBS 109758

Cryphonectria parasitica EP155

Figure 27 Continued.

100/1 E

Ophioceras sichuanense KUMCC 20-0213
Ceratosphaeria aquatica MFLUCC 18-1337

Ceratosphaeria lignicola MFLUCC 18-0342 B: Ceratosphaeriaceae

Ceratosphaeria yunnanensis KUMCC 21-0013

Pseudoha
Pseudoha

0.1

lonectria hampshirensis MFLUCC 15-0774

lonectria lignicola M95 A: Pseudohalonectriaceae

Pseudohalonectria fagicola MFLUCC 15-1117

Phylogenetic analysis of Ophioceraceag Pyriculariaceage and Magnaporthaceae reveals
considerable taxonomic novelty

To improve the resolution of the clades within the famildgghioceraceaePyriculariaceae
and Magnaporthaceae additional individual locustrees (Supplementary Figsi ) were

constructed at the family level using two additional loci:

ITS ah@T. Subsequently,

concatenations of six loci (ITS, LSWCT, MCM7, RPB1 andTEF1) were constructed. For the
phylogenetic analyse&quafiliformis ligricola YNEOO708 andPlagiosphaera immersB98 were
chosen asutgroups folOphioceraceageMagnaporthiopsis incrustangl35 andMagnaporthiopsis
poae ATCC64411 for Pyriculariaceae and Pyricularia oryzae Guyll and Pyricularia
pennisetigen®r36 for Magnaporttaceae

The phylogenetic trees inferred from ITS aA€T (Supplementary Figsi®) exhibited
similar topologies for Ophioceraceae The sixlocus phylogenetic tree foOphioceraceae
(Fig. 4) consists of 13 previously describ&@phiocerasspecies, in additiorio two isolates
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(YNEOO717, YNEOO713) from this study and three closely related affinities (SYPF8345, clone
3183, clone FA14). Among these, YNEOO713, YNEOO717, SYPF8345, and clone 3183 formed a
distinct lineage withirOphioceras suggesting a new specieanmedOphioceras graminisBased

on both molecular phylogeny and morphological characteristics, this new spe€iphioterass
proposed, as detailed in the taxonomy section.

Magnaporthiopsis poae ATCC 64411

Magnaporthiopsis rhizophila M23

Magnaporthiopsis incrustans M35

Gaeumannomyces tritici R3-111a-1

F: Magnaporthaceae

100 Falciphora oryzae R5-6-1

Nakataea oryzae M69

—— Pyricularia grisea NI907

100 100 {— Pyricularia oryzae Guy11 E: Pyriculariaceae

LPyricularia pennisetigena Br36

- Aquafiliformis lignicola YNE0O708 D: Plagiosphaeraceae

Ophioceras dolichostomum CBS 114926

100

C: Ophioceraceae

109 Ophioceras graminis YNE0O713

Pseudohalonectria lignicola M95 A: Pseudohalonectriaceae

Ophiostoma novo-ulmi H327

Cryphonectria parasitica EP155 0.08

Figure 317 Phylogenomic tree inferred from a maximum likelihood analysisgusoncatenated
sequences of 1672 single copy orthologous genes representing thdlagieporthales Nodes
display corresponding MLBS values. The tree is rooted @itfphonectria parasitic&P155 and
Ophiostoma nowallmi H327.

The phylogenetic treesfierred from ITS andACT (Supplementary FigsiB) exhibited
similar topologies foPyriculariaceae The sixlocus phylogenetic tree fdtyriculariaceae(Fig. 5)
consists of 37 species belonging to 11 genBsaicularia, Xenopyricularig Pyriculariomyces
Proxipyricularia,  Neopyricularia  Pseudopyricularia  Macgarvieomyces Utrechtiang
Bambusicularia Neocordana and Barretomyces. Four isolates (YNEO0860, YNEO01013,
YNEO1016, and YNEO01017) from this study, and a closely related affinity (Otu0177) were
included. Sixteen welsupported clades (EE16) were identified withinPyriculariaceae
YNEO1013, YNE01016, YNEO1017, and Otu0177 form a distinct clade E5 with high bootstrap
support, representing a new genus and species. Additionally, YNEOO860 represstitstacthde
E13 within Pyriculariaceae Furthermore, Xenopyricularia zizaniicola the type species of
Xenopyricularia represents a Xenepyraulaaa jend ¢ | addiest EB g uidos h
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Xenopyricularia zizaniicolaforms an independent clade H®. maintain the monophyletic concept

of the genusXenopyricularig we pr opos Kenopyrialarigfuedd rt agaodonew ¢
Addi t i eyrmalarlayenniséth aPRydculadia occidentali8 constitute <cl ad
from other taxa withinPyricularia. To meet the monophyletic generic conceptPgficularia,
Pyricularia penniseti  aRyrituladia occidentali® ar e pr op os e dPyticolarib.e mo v
Based on molecular phylogeny and morphological characters, we propose two new gemera, one
species, and one new combination witRiriculariaceag detailed in the taxonomy section.

Ophioceras aquaticum IFRDCC3091 (T)
-/0.994
Ophioceras aquaticum MFLUCC 16-0906

Ophioceras graminis YNEOO717
-/0.987
97/0.994 Ophioceras graminis Clone 3183

98/1

Ophioceras graminis SYPF8345

-/0.963

—_ Ophioceras graminis YNEOO713 (T)

Ophioceras sp. clone FA14

10011 | Ophioceras junci CPC 42234 (T)

I Ophioceras junci CPC 42235

hi
100/1 l Ophioceras commune M91

-/0.996 | Ophioceras commune M92

Ophioceras dolichostomum CBS 114926
93/0.997
99/0.999 Ophioceras hongkongense HKUCC 3624 (T)
Ophioceras submersum MFLUCC 18-0211 (T)

94/1 100/1 [ﬂ% Ophioceras castillense SMH1865 (T)

R [—::/— Opbhioceras rhizomorphum GKM1262 (T)
98/1 ,\7 Ophioceras freycinetiae CBS 146781 (T)
100/1 98/1 Ophioceras chiangdaoense CMU 26633 (T)
g2 100/1 —— Ophioceras leptosporum CBS 894.70
Ophi as ficinum MFLU 19-2751 (T)
£00d Ophioceras sichuanense KUMCC 20-0213 (T)
Tl Aquafiliformis lignicola YNEOO708
Plagiosphaera immersa D98 001

Figure 4 7 Phylogenetic tree inferred from a maximum likelihood analysis using concatenated
sequences of six loci (ITS, LSUACT, MCM7, RPB1 and TEF1) repesenting the family
Ophioceraceae Nodes di splay corresponding MLBS and
BIPP is O 0.9. T Wauafiliformeselignicota YNE@OB08 ardiPlagiosphaera
immersaD98.

The phylogenetic trees inferred from ITS aA€T (Supplementary Figsi20) exhibited
similar topologies foMagnaporthaceaeMagnaporthaceaevas recognized as a strong supported
monophyletic group, except for weak MLBS support in &€T phylogenetic tree. While most
clades corresponding to geneexeaived robust supporthe distinction between clades FE36
was not evident in the ITS tre@he sixlocus phylogenetic tree fdvlagnaporthaceadFig. 6)
consists of 55 previously described species from 18 known geAgrages Bifusisporella
Budhanggrabania  Buergenerula Bussabanomyces Candidacolonium, Falciphoriella
Falciphora Gaeumannomyces Gaeumannomycella Kohlmeyeriopsis Magnaporthiopsis
Nakataea NeogaeumannomycesOmnidemptus Pseudophialophora Pyriculariopsis and
SlopeiomycesMost solates from this study and several closely related affinities were included.
Thirty-one weltsupported clades (FE31) were identified withinMagnaporthaceaeBased on
molecular phylogeny and morphological characters, we propose 12 new genera, 23 mesy spec
and one new combination withMagnaporthaceaedetailed in the taxonomy section. Furthermore,
three isolatesYNEQ01393 from this study an@€PC 26284 and CPC 26245 froRernandez
Restrepo et al. (2016)vere found to represent distinct lineages withiagnaporthaceaeThese
isolates were assigned to specific, yet unnamederic lineages withiMagnaporthaceae
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100/1

gg;g:g;\ 1 Pyricularia urashimae CPC 29414 (T)
- Pyricularia urashimae CPC 29419
S8 999 Pyricularia zingibericola RNO0O1 (T)
Pyricularia angulata NBRC 9625
92/0.998_ | Pyricularia angulata banana4

81/-|

100/1

[ 1001 Pyricularia pennisetigena BRO093
Pyricularia pennisetigena CBS 133596
70/ Pyricularia pennisetigena PH0047
100/1 | Pyricularia ctenantheicola GRO001

100/1

99/0.997|

100/1

Pyricularia grisea CR0024
Pyricularia grisea JP0034
Pyricularia grisea CBS128304
Pyricularia grisea NI907
Pyricularia grisea M82
Pyricularia grisea MT9461a
Pyricularia grisea CBS 138707 (T)
Pyricularia grisea BR0029
Pyricularia penniseticola BFO017
Pyricularia penniseticola CD0086
Pyricularia penniseticola CBS 138603 (T)
Pyricularia penniseticola ML0O048

100/1

10071

Pyricularia oryzae 70-15
Pyricularia oryzae CBS 255.38
Pyricularia oryzae Guy11
Pyricularia oryzae CBS 365.52
Pyricularia pennisetigena Br36
Pyricularia pennisetigena CBS 138604 (T)

Neopyricularia commelinicola CBS 128307
Neopyricularia commelinicola CBS 128308 (T)
| 100/1 Neopyricularia commelinicola CBS 128303

Pyricularia ctenantheicola GR0002
‘Pyricularia penniseti’ P1612 E2: Pyriculariaceae sp.
‘Pyricularia occidentalis’ CBS 365.90
Xenopyricularia zizaniicola CBS 132356
Xenopyricularia zizaniicola CBS 133593 (T)
Pyriculariomyces asari CPC 27442
Pyriculariomyces asari CPC 27444 (T)

Bipyricularia graminis YNEO1013 (T)

Bipyricularia graminis YNEO1016

Bipyricularia graminis YNEO1017
Bipyricularia graminis Otu0177
Nothopyricularia junci CPC 40968 (T)
Proxipyricularia zingiberis CBS 132195
Proxipyricularia zingiberis CBS 303.39
Proxipyricularia zingiberis CBS 132196
Proxipyricularia zingiberis CBS 132355
Proxipyricularia zingiberis CBS 133594 (ET)

E4: Pyriculariomyces

E6: Nothopyricularia

ES8: Neopyricularia

Neopyricularia commelinicola CBS 128306
Pseudopyricularia bothriochloae CPC 21
Pseudopyricularia hyr ji IRAN27
Pseudopyricularia hedjaroudii UTFC-F
Pseudopyricularia higginsii CBS 121!
Pseudopyricularia persiana UTF

P Z‘:pyn'culen'.rzi festt 3
Pseudopyricularia iraniana IRAN2761
r Pseudopyricularia kyllingae CBS

84/0.987

951

U Pseudopyricularia kyllingae
Pseudopyricularia cyperi CBS 133595
L{- Pseudopyricularia cyperi PHO053
Pseudopyricularia cyperi CBS 665.79
Macgarvieomyces luzulae CPC 32458 (ET)
Macgarvieomyces luzulae CPC 34292
Macgarvieomyces borealis CBS 461.65 (T)
‘Macgarvieomyces juncicola’ CBS 610.82 (T)
jtrechti i CPC 33994 (ET)
tr i rc ei CBS 128780 (T)
Utrechtiana roumeguerei LSU0217

E10: Macgarvieomyces

tr ar

E12: Utrechtiana
 EI3: Pyriculariaceae sp..

x4

100/1

Pyriculariaceae sp. YNE00860
Bambusicularia brunnea CBS 133599 (T)

100/1

E14: Bambusicularia

==y

Bambusicularia brunnea CBS 133600
93/;\[ Neocordana musarum CPC 28529 (ET)

96/-] Neocordana musigena CPC 29777 (|
93/ Neocordana musicola CBS 139316

Neocordana musae CPC 18127 (ET)

— 100/1

100/1

L Neocordana malayensis CPC 32837 (T)
| Barretomyces calatheae CBMAI 1060 (ET)

E16: Barretomyces

Magnaporthiopsis incrustans M35
“—— Magnaporthiopsis poae ATCC 64411

! Barretomyces calatheae CBS 129274

0.05

Figure 57 Phylogenetic tree inferred from a maximum likelihood analysis using concatenated

sequences of six loci (ITS, LSUACT, MCM7, RPBL, and TEF1) representing the family

[\Iodes
O 0.9.

Pyriculariaceae
Bl PP is
poaeATCC 64411.

Taxonomy

di splay corresponding MLBS
T Magnagontheesis incsustank3s anel Magnaporthiopsis

The study ramined 24 species from eleven genera and three families, provatimgl
taxonomic descriptions for each species under the relevant family and detdisonally, two
named species withiRyriculariaceaeandMagnaporthaceaare transferred to two newmggra and

6250

and



combinations. e previouslynvalid genusFalciphoraand its type speciebalciphora oryzaeare

also validated.

89/-

100/1

95/0.998 .|

100/1

100/-
99/0.989~]

100/1

10011
99/-~

1
100/0.986
|

97/0.976 |

100/0.996|

100/1

G; inicola CPC 26025
icola CPC 26056
y la CPC 26036

G graminicola CBS 352.93 (T)

Gaeumannomyces fusiformis CPC 26068 (T)
Gaeumannomyces ﬂondanus CPC 26037 (T)
ly g is GSGC15-3
G is GSGC15-4 (T)
Gaeumannomyces oryzinus CPC 26030
Gaeumannomyces oryzinus CPC 26065
Gaeumannomyces oryzinus CBS 235.32
Gaeumannomyces graminis DR6-4 )
Gaeumannomyces graminis CPC 26039
Gaeumannomyces graminis DR10-3
Gaeumannomyces graminis RS7-1
Gaeumannomyces graminis CPC 26020
Gaeumannomyces graminis CPC 26035
Gaeumannomyces oryzicola CPC 26063 (T)

Gaeumannomyces radlctoola CBS 149.85
Gaeumannomyces radicicola CBS 296.53 (T)
Gaeumannomyces setariicola CPC 26059 (T)
Gaeumannomyces setariicola YNEQO783
g BRIP 60376
Gaeumannomyces tritici CBS 273.36
Gaeumannomyces tritici R3111a1
Gaeumannomyces tritici CPC 26273
Gaeumannomyces tritici CBS 247.29
S0egn Gaeumannomyces tritici CBS 905.73
10011| = Gaeumannomyces tritici CBS 186.65
Gaeumannomyces avenae CBS 187.65
Gaeumannomyces avenae CPC 26258 (ET)
Gaeumannomyces avenae CBS 870.73
Gaeumannomyces arxii CBS 902.73
Gaeumannomyces arxii CBS 903.73 (T)
Gaeumannomyces arxii CPC 26054
Gaeumannomyces walkeri CPC 26028 (T)
Gaeumannomyces amomi YNE00986
Gaeumannomyces amomi YNE01245
Gaeumannomyces amomr CMUZE0002 (T)
glycinicola CPC 26057 (T)
glycinicola CPC 26266
G isic CBS 387.81 (T)
myces is 1109
yces y is YNEO1171
is YNEO1187 (T)
Magnaponmops:s poae BRIP 62303a
Magnaporthiopsis poae BRIP 62304a
Magnaporthiopsis poae Korean
Magnaporthiopsis poae BRIP 62295a
Magnaporthiopsis poae ATCC 64411
Magnaporthiopsis poae M47
Magnaporthiopsis poae TAP35
Magnaporthiopsis poae M48
Magnaporthiopsis rhizophila M22
Magnaporthiopsis rhizophila M23
Magnaporthiopsis incrustans M26

Magnaporthiopsis incrustans M51
Magnaporthiopsis sp. M45

Magnaporthiopsis sp. M46

Magnaporthiopsis gumbaynggirr BRIP 63053a (T)
Magnaporthiopsis gadigal BRIP 63069a (T)
Magnaporthiopsis maydis CBS 662.82A (T)
Magnaporthiopsis maydis M84
Magnaporthiopsis cynodontis RS5-5
Magnaporthiopsis cynodontis RS7-2 (T)
Magnaporthlops:s cynodonﬂs RS3-1

72)- 10011

BRIP 63074a
MagnaporthlopSls cynodontis RRFMV10-2
Magnaporthiopsis sp. CPC 26038
Magnaporthiopsis cynodontis TPC5-3
Magnaporthiopsis cynodontis KR10-6
Magnaponh:ops:s agrostrdls BRIP 59300 (T)
fe CBS 143324(T)
Magnaporthzopszs shpae NME00140
Magnaporthiopsis stipae NME00191
Magnaporthiopsis stipae NME00142
Magnaporthiopsis stipae NMEO0039(T)
Magnaporthiopsis panicorum CM10s2
Magnaporthlopsts panicorum CM2$8(T )
‘- myces y YNEO1351
yces y is YNE01369 |

1 Xenog y is YNE01232

Figure 6 i Phylogenetic tree inferred from a maximum likelihood analysis using concatenated
sequences of six loci (ITS, LSUACT, MCM7, RPB1 and TEF1) representing the family
Nodes di

Magnaporthaceae
and BI PP
Br36.

S

O 0

spl ay

corresponding
9 Pyricllaria oryzae@ugll ansPyricubanat pendisetigent h

ML B S
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N s iterrestris CBS 117.83 (T) F4: Falciphoriella

Falciphora oryzae YNE00525
Falciphora oryzae YNE00549
Falciphora oryzae C3-1
osi:| | 10011 Falciphora oryzae YNE0OOS07
— Falciphora oryzae R5-6-1 (T)
ket ;am’;hlo(ahoryme YNEO;?Jéman (T
100 Xenofalciphora graminis
Xenofach:horaggraminis YNEO1584 F6: Xenofalciphora
Magnaporthaceae sp. 437
1007117 Magnaporthaceae sp. CPC 26284
Magnaporthaceae sp. K8

10011) Buergenerula spartinae 14CM2122
L”L‘—_{Buergenemla spartinae AVABVC2 F8: Buergenerula
Buergenerula spartinae ATCC 22848
Gi inicola YNEO1382 (T)

10011 [\ Gongchenomyces graminicola YNE01394
Gongchenomyces graminicola YNE0O1096
Nec omyces graminis YNE01186 (T)
N yces graminis YNEO1633 F10: Neogongchenomyces
Atripes paspali COAD 2960 (T)
Atripes paspali COAD 2962
Atripes paspali COAD 2959
Atripes paspali COAD 2961
Magnaporthaceae sp. YNE01393
Nakataea oryzae DAR 71531
Nakataea oryzae M69
Nakataea oryzae CBS 202.47
Nakataea oryzae CBS 253.34
Nakataea oryzae CBS 252.34
Nakataea oryzae HK1
Nakataea oryzae M21
‘Nakataea oryzae’ ATCC 32149
Nakataea sp. CBS 332.53
Nakataea graminis YNE01094
Nakataea graminis YNE01102 (T)
Nakataea graminis YNE01084
Omnidemptus paragraminis ZJEO1791 (T)
Omnidemptus paragraminis ZJE01803
Omnidemptus paragraminis ZJE01800
Omni inis CBS 138107 (T)
Omnidemptus graminicola ZJE01855
Omnidemptus graminicola ZJE01860
Omnidemptus graminicola ZJE01859 (T)
Omnidemptus yunnanensis YNE01014 (T)
Omnidemptus yunnanensis YNE01015
Omnidemptus sp. YNE0O0826
Omnidemptus affinis YNE00622
Omnidemptus affinis YNEOO716
Omnidemptus affinis GHXL27 % 5
Omnidemptus affinis YNE00891 F13: Omnidemptus
Omnidemptus affinis ATCC 200212 (T)
Omnidemptus affinis CBS 141032
Omnidemptus zhejiangensis ZJEO1772
Omnidemptus zhejiangensis ZJEO1773 (T)
Omnidemptus zhejiangensis ZJE01789
Omnidemptus sp. YNE01218
Dimorphiconidia yunnanensis YNE01381 (T)
Dimorphiconidia yunnanensis YNE01389
Dimorphiconidia yunnanensis YNE01384
Dimorphiconidia yunnanensis YNE01387
Dimorphiconidia graminis YNE00589 (T)
Dimorphiconidia graminis YNE00840
Dimorphiconidia graminis YNE00526
leodi i is ZJE01842 (T)

r_ ) phiconidia zh
Neodimorphiconidia zheji is ZJE01844 F15: Neodimorphiconidia
L Neodi iconidia zheji is ZJE01843
Bifusisporella graminicola YNE00934 (T)
Bifusisporella graminicola YNE01000
Bifusisporella graminicola YNEO1170
Bifusisporella graminicola YNE01150
Bifusisporella sorghi URM 7442 (T)
Bifusisporella sorghi URM 7864
Bifusisporella graminis YNE01004
Bifusisporella graminis YNE01143 (T)
Bifusisporella graminis YNE00994
Bifusisporella sp. MJ 2014
Neobifusisporella graminis YNE00572
lﬂ[ Neobifusisporella graminis YNE00573
100/1 Neobifusisporella graminis YNEO0598 (T) F17: Neobifusisporella
100/1 E Neobifusisporella graminicola YNE00910 (T)
Neobifusisporella graminicola YNEO0998
Xenorhyti i SICAU 22-0073
rM‘[ Neogaeumannomyces sp. SICAUCC 22-0057
N sp. SICAUCC 22-0065 F19: Neogaeumannom
L i MFLUCC 11-0390 (T) . e

91|

F11: Magnaporthaceae ¢

-1

99/0.967

96/0.948|

981
—

100/1

100/1

Figure 61 Continued.

Plagiosphaeracea€.L. Zhang, fam. nov.

MycoBank number: MB849530; Facesoffungi number: FOF16911

Etymologyi The nameaefers to the type genli8agiosphaera

Type genusg PlagiosphaeréPetr., Annales Mycologici 39 (4): 289 (1941).

Saprobic on degéng wood or endophytes in plants. Sexual morph: Ascomata perithecial,
immersed with neck, lageniform, subglobose to globose, dark brown to black. Peridium continuous,
with pale brown to dark brown cells of textura angularis. Paraphyses hyaline, semtaeched.
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Asci 8spored, unitunicate, fusoid, cylindrical to clavate, hyaline. Ascospores aseptate to septate,
guttulate, hyaline, smootlalled, ranging in shape from substraight, slightly curved to sinuous,
fusiform to filiform. Asexual morph: Myceliumseptate, branched, smooth, and hyaline.
Conidiophores and conidia not observed.

100/11 Pseudophialophora eragrostidis CM12m9 (T)
87/0.923 Pseudophialophora eragrostidis CM20m5-2

Pseudophialophora whartonensis WSF14RG66 (T)
Pseudophialophora sp. ZJE01745
1 Pseudophialophora sp. ZJE01743
Pseudophialophora sp. ZJEO1717
Pseudophialophora magnispora CM14RG38 (T)
P: phialophora ispora CM14RG50
Pseudophialophora dichanthelii WSF14RG72
Pseudophialophora dichanthelii WSF14RG82 (T) .
Pseudophialophora schizachyrii AL3s4 (T) F20: Pseudophialophora
Pseudophialophora schizachyrii WSF14RG20-1
Pseudophialophora schizachyrii ZJEO1719
Pseudophialophora sp. YNEOO667
Pseudophialophora angusta WSF14RG40 (T)

92/1

Pseudophialophora panicorum CM9s6
Pseudophialophora sp. LJJ23
Pseudophialophora tarda WSF14RG48
Pseudophialophora tarda WSF14SW13 (T)
Pseudophialophora sorghi URM 7423 (T)

Budhanggurabania cynodonticola BRIP 59305 (T)
10011} Budhanggurabania cynodonticola BRIP 59306 . o
97/0.991 ‘L,_l Budhanggurabania cynodonticola BRIP 59307 L2l Budiungpupanta

Budhanggurabania cynodonticola RW3-4
Neophialophora graminis YNE01215
oo/t Neophialophora graminis YNE01661
100/1 Neophialophora graminis YNE01207 (T) F22: Neophialophora

99/0.95 | Neophialophora sp. DS324
Neophialophora sp. DS354
10041 Candidacolonium agrostis THAS136
1001 Candidacolonium agrostis THAS137 : .
wf Candidacolonium cynodontis HP24-3 F23: Candidacolonium
Candidacolonium cynodontis HP38-4
100/1 Bussabanomyces longisporus CBS 125232 (T)
Bussabanomyces longisporus CMUZE0005 F24: Bussabanomyces
Pyriculariopsis parasitica HKUCC 5562 F25: Pyriculariopsis

Hongkuiomyces graminis YNE0O0633
1001t Hongkuiomyces graminis YNEOO635 (T)

100/1

100/1 Hongkuiomyces graminis YNEO0607
Hongkuiomyces sp. YNE00626 . A
100/1 10009981 Hongkuiomyces sp. YNEO0685 F26: Hongkuiomyces

B 10011y Hongkuiomyces graminicola YNEOO987 (T)
M(j Hongkuiomyces graminicola YNE00999

Hongkuiomyces graminicola YNE01160

L] 100/1 Xenophialophora graminicola YNE01240 (T)
L‘:{ Xenophialophora graminicola YNE01247 F27: Xenophialophora
Xenophialophora sp. YNE01531

Slopeiomyces cylindrosporus CBS 609.75 (T)

Slopeiomyces cylindrosporus CBS 610.75 (T)

Slopeiomyces cylindrosporus CBS 611.75 (T) F28: Slopeiomyces

Slopeiomyces cylindrosporus 461s1

| G ycella caricis CBS 388.81 (T)
a0 ! Gaeumannomycella caricis CPC 26262 F29: Gaeumannomycella
L Kohlmeyeriopsis medullaris CBS 117849 (T) = 5

Kohlmeyeriopsis medullaris CBS 118210 F30: Kohlmeyeriopsis

Magnaporthaceae sp. CPC 26245 F31: Magnaporthaceae sp. 3

98/1

Pyricularia oryzae Guy11
Pyricularia pennisetigena Br36 0.05

Figure 67 Continued.

Notes i Plagiosphaera Muraeriata, and Aquafiliformis are three genera in the family
PlagiosphaeraceaePlagiosphaerawas first described by Petrak941) and later placed in the
Magnaporthaceaefamily based on phylogenetic analyses conducted by Song et al. (2019).
Huhndorf et al. (2008) introduced the germisraeriata for Muraeriata africanaand Muraeriata
collapsawithin the Magnaporthaceakuo et & (2019) introduced the genusguafiliformis for
Aquafiliformis lignicola

Three endophytic fungal isolates (YNE0O0682, YNEOO705, and YNEOO708) were collected
from wild rice leaves@ryza meyeriangubsp granulatg in the Naban River Watershed National
Nature Reserve, Xishuangbanna, Yunnan, China. Based on the sequence similarity search of
NCBI 6s GenBank nucleotide database, i sol at e
speciesAquafiliformis lignicolastrain MFLUCC 161341 (97.68% in ITS [MK82815], 99.87% in
LSU [MK835815]), Sordariomycetessp. 6302 (97.51% in ITS [JN998105Rlagiosphaera
immersastrain D270 (92.31% in ITS [MN727889], 97.51% in LSU [MN727888Jagiosphaera
immersastrain D266 (92.16% in ITS [MN727888], 97.51% in LSU [MN728B8Plagiosphaera
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immersastrain D148 (89.27% in ITS [MN727887], 97.39% in LSU [MN72788PJagiosphaera
immersastrain D98 (88.91% in ITS [MN727886], 97.39% in LSU [MN727886]).

Our phylogenetic analyses (Figs2) strongly support the placement of igela YNE00682,
YNEOO705 and YNEOO708 in the main clade D of the oiMdagnaporthalesalongside species
from Aquafiliformis Muraeriata, andPlagiosphaeraWithin this main clade, three wedlupported
clades were observed: thMuraeriata clade consists dfluraeriata africanastrain GKM1084 and
Muraeriata collapsastrain SMH4553; thd’lagiosphaeraclade includesPlagiosphaera immersa
strains D148, D98, D266, and D270; and thguafiliformis clade comprises oAquafiliformis
lignicola strain MFLUCC 161341, MARLUCC 181338, YNE00682, YNEOO708, and YNEOO705.
Our analysis indicates that YNE00682, YNEOO705 and YNEOO708 all beloAgyuafiliformis
lignicola.

Ophioceracea&laubauf, M:H. Lebrun & Crous, Studies in Mycology 79: 103 (2014)
The monotypic familyOphicceraceae consisting solely of the genuSphioceras was
introduced by Klaubauf et al. (2014).

OphiocerasSacc., Sylloge Fungorum 2: 358 (1883)

Ophiocerasis a genus of fungi primarily found on decaying woody substrates in freshwater
habitats worldwide {dng et al. 2021). HoweveQphioceras freycinetiaes an exception and is
found on leaf spots oFreycinetia banksii(Pandanaceae (Crous et al. 202). The genus is
characterized by globose to elongaggobose ascomata, cylindrical asci, and septali&rin,
narrowly fusoid to cylindrical ascospores. Additionally, it exhibits elongated, curved, or straight
phialides with weHldeveloped apical collarette, as well as solitary, aseptate, subcylindrical to
falcate conidia. These features have been desciibseveral studies (Crous et al. 282liang et
al. 2021, Luo et al. 2019, Shearer et al. 1999).

Ophioceras graminiC. L. Zhangsp. nov. Fig. 7

Mycobanknumber MB84250Q Facesoffungi number: FOF16947

Etymologyi Named after the grass hidsom which it was isolated.

Holotypei CGMCC3.20904

Endophytic in the leaves ofOplismenus undulatifolius(Poaceag Sexual morph:
Undetermined. Asexual morph: Conidiophores single or simple branched. Conidiogenous cells
moncor poly-phialidic, terminalor intercalary, hyaline, cylindrical to lageniform, straight to curve,
6.5114.0 x 23.5 um (n = 18). Conidia lunate, allantoid to fusiform, strong to slightly curved,
hyaline, 58 x 7' 2 um (n = 50). Hyphopodia elongated clavate, often terminal, firstriejaliate
becoming brown, 782.5%x202. 5 em (n = 17).

Culture characteristics Colonies growing on PDA reaching 19 mm in 10d at 25 °C, flat,
aerial mycelium sparse, pale yellow, reverse brown, margin regular. Colonies growing on MEA
reaching 45 mm in@ at 25 °C, flat, aerial mycelium sparse, white to pale yellow, reverse brown,
margin villiform.

Material examinedi China. Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Reserve, isolated from the leaveSplismenus undulatifoliuOctober 2018, C.L.
Zhang YNEOO713 (Holotype CGMCC3.20904, stored in a metabolically inactive statigpesx
living culture YNEOO713. China. Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Reserve, isolated from the leaveSplisnmenus undulatifoliuOctober 2018, C.L.
Zhang YNEOO717.

GenBank numbers YNEOO713: ITS = MW479093; LSU = OQ89127ACT = 0Q918177;
MCM7 = MW482634; RPB1 = MW482855; andTEF1 = MW482742. YNEOO717: ITS =
MW479094; ACT = 0Q918178;MCM7 = MW482635; RPB1 = MW482856; andTEF1 =
MW482743.

Notes i Ophioceras graminisan endophytic species, was discovered in the leaves of
Oplismentls undulatifoliusa gramineous plant in Xishuangbanna, Yunnan Province, China. It
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belongs to the genuSphiocerasand is closely relateto Ophioceras aquaticusThe species is
characterized by smaller lunate to fusiform and aseptate conidia, as well as darker, globose to
lageniform appressoria, in comparison to thos@piioceras freycinetia@Crous et al. 2024). The
asexual morph oDphioceras graminigs distinct from otherOphiocerasspecies that lack an
asexual morph, includin@phioceras aquaticuéCrous et al. 2024, Jiang et al. 2021, Luo et al.
2019, Shearer et al. 1999).

Based on a sequence similarity search againgi@iiés GenBank nucleotide database using
the ITS sequence of strain YNEOO713, the closest hits include: Magnaporthaceae sp. strain SYPF
8345 (95.80% in ITS [MF536887], 99.88% in LSU [MF536885]), uncultured fungus clone
OTU573 (90.97% in ITS [MF971531]), an unaukd clone 3183 (97.26% in ITS [MF571451]),
Ophioceras aquaticustrain MFLUCC 160906 (90.99% in ITS [MK828611], 98.42% in LSU
[MK835810]), andOphioceras aquaticunFRDCC 3091 (90.04% in ITS [JQ797440], 98.49% in
LSU [NG_067778).

Figure 7 1 Ophioceas graminisYNEOO713. AB Hyphopodia. CF Phialides and conidia.
Gi | Conidia. Scale bars = 10 pm.

PyriculariaceaeKlaubauf, M:H. Lebrun & Crous, Studies in Mycology 79: 104 (2014)

The family Pyriculariaceaewas introduced by Klaubauf et al. (2014) basedthe genus
Pyricularia. It currently comprises 11 genera, nameBambusicularia Barretomyces
MacgarvieomycedNeocordanaNeopyricularig Proxipyricularia, PseudopyriculariaPyricularia,
PyriculariomycesUtrechtiang andXenopyricularia(Hernandez Bstrepo et al. 2015, Klaubauf et
al. 2014, MarinFelix et al. 2019).
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Bipyricularia C.L. Zhang, gen. nov.

Mycobank numbermMB842496 Facesoffungi number: FOF16912

Etymologyi The name refers to its morphological similarityRgricularia with dimorphic
conidia.

Endophytic in the stems of healtldpaceaeplants. Sexual morph: Undetermined. Asexual
morph: Mycelium consisting of smooth, hyaline, branched, septate hyphae. Conidiogenous cells
phialidic, terminal or intercalary, hyaline, cylindrical to lagenifpnwith a cylindrical collarette.
Conidia dimorphic. Macroconidia solitary, pyriform to obclavate, narrowed toward tip, rounded at
the base, Beptate, subhyaline to pale brown, with a distinct protruding basal hilum and minute
marginal frill. Microconidiaaseptate, lunate, hyaline. Hyphopodameshapedbrown.

Type specie$ Bipyricularia graminisC.L. Zhang

Bipyricularia graminis C.L. Zhang, sp. nov. Fig. 8

Mycobank numbemB842497 Facesoffungi number: FOF16927

Etymologyi Named after thgrass hosts from which it was isolated.

Holotypei CGMCC3.20906

Endophytic in the stems of healthy Poaceae plants. Sexual morph: Undetermined. Asexual
morph: on MEA. Conidiogenous cells phialidic, terminal or intercalary, hyaline, cylindrical to
lageniform rare, 25 x 9 pum, with a cylindrical collarette. Conidia dimorphic. Microconidia
aseptate, lunate, hyaling, 8.5 x 1 1.5 ym (n = 50). Macroconidia solitary, pyriform to obclavate,
narrowed toward the tip, rounded at the bassg@ate, subhyaline to Ipabrown, with a distinct
protruding basal hilum and minute marginal frill, raref 2B5 x 8.59.5 um. Hyphopodia dorme
shaped, brown, rare, 12.5 x 7.5 pm.

Culture characteristicis Colonies on PDA reaching 39 mm diam after 7d at 25 °C, flat, aerial
mycelum sparse, white to hyaline, regular circular, reverse white. Colonies growing on MEA
reaching 71 mm in 14d at 25 °C, flat, aerial mycelium aparse, beige, reverse beige, margin regular.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban RWeatershed
National Nature Reserve, isolated from the stenPofceaeplants, October 2018, C.L. Zhang
YNEO01013 (Holotype CGMCC3.20906, stored in a metabolically inactive statéypexiving
culture YNE01013. China. Yunnan Province, Xishuangbanna, NRibzr Watershed National
Nature Reserve, isolated from the stenPofceaeplants, October 2018, C.L. Zhang YNEO01016.
China. Yunnan Province, Xishuangbanna, Naban River Watershed National Nature Reserve,
isolated from the stem éfoaceaeplants, October@L8, C.L. Zhang YNEO01017.

GenBank numbers YNE01013: ITS = MW479090; LSU = MW478108CT= 0Q918100;

MCM7 = MW482632; RPB1 = MW482852; andTEF1 = MW482739. YNEO01016: ITS =
MW479091; LSU = MW478110ACT = OQ918101MCM7 = MW482633;RPB1= MW482853;

andTEF1 = MW482740. YNEO01017: ITS = MW479092; LSU = 0Q932789&T = 0Q918102;

MCM7 = MW482631;RPB1= MW482851;TEF1= MW482741.

Notesi Phylogenetically, this genus forms a distinct clade witRymiculariaceaeand is
closely related toPyricularia, Xenopyricuaria, and Pyriculariomyces Morphologically, it is
distinguished from other genera by having two distinct types of conidia. The genus was discovered
as an endophytic fungus Roaceaelants in Xishuangbanna, Yunnan Province, China.

A sequence similaritgearch against tiéCBIG GenBank nucleotide database using the ITS
sequence of strain YNEO1O01ZXenapwialaralued < threaicd oG
40968 from dead culm ofluncus effusu§OK664720; Identities = 443/476(93%); gaps =
4/476(®0)), Proxipyricularia zingiberisCBS 133594 fronzZingiber mioga(GenBank AB274434;
Identities =422/457(92%)gaps =13/457(2%)) Neopyricularia commelinicolatrain CBS 128303
from leaves ofCommelina communi@GenBank KM484868; Identities 425/467(91%) gaps =
9/467(1%)), andMacgarvieomyces borealstrain CBS 461.65 from leaf spots &dincus effusus
(GenBank MH858669; Identities418/457(91%)gaps =10/457(2%)).
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Figure 8 T Bipyricularia graminis (YNE01013). A Hyphopodia. B Large phialidic
conidiogenous cells. B Macroconidia. GK Small phialidic conidiogenous cells and
microconidia. L Microconidia. Scale bars = 10 um.

NothopyriculariaC.L. Zhang, gen. nov.

MycoBank number: MB849528; Facesoffungi number: FoF16920

Etymology T The generic name refs to its pyriform to narrowly fusoidllipsoid shaped
conidia and resemblance to the geRyscularia.

Saprobic on dead culm duncus effusu§Juncaceag Conidiophores erect, flexuous, dark
brown, thickwalled, base somewhat swollen, pale brown, umiirad. Conidiogenous cells
integrated, terminal and intercalary, forming a rachis of pirhkéedenticles, slightly darkened,
pale brown, smootkalled. Conidia in dry clusters, solitary, pale brown, guttulateg@ate, with
the middle cell darker brownpyriform to narrowly fusoiekllipsoid, apex subobtuse, tapering
toward truncate hilum, somewhat darkened. This description is based on Crous et b). (2021
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Type specie$ Nothopyricularia junci(P.W. Crous & E.R. Osieck) C.L. Zhang.

Nothopyricularia junci (P.W. Crous & E.R. Osieck) C.L. Zhang, comb. nov.

Mycobank number: MB849529; Facesoffungi number: FOF16942

Holotypei CBS H24847

[ Xenopyricularia junciCrous & Osieck, Persoonia 47, 2021: 223.

Description and illustration Crous et al. (2021).

NotesT Nothopyricularia junci(synonym.Xenopyricularia jungi is the sole member of the
monotypic genusNothopyricularia It is similar to Bipyricularia and Pyricularia in having
denticulate conidiogenous cells and pyriform to narrowly fusdligsoid condia (Klaubauf et al.
2014). However,Nothopyricularia is distinguished by its narrowly fusiforeilipsoid conidia
(Crous et al. 2029).

Magnaporthacead”.F. Cannon, Systema Ascomycetum 13: 26 (1994)

The family Magnaporthaceaavas proposed by Cannon (199dgfined byKlaubauf et al.
(2014), and later accepted by Zhang et al. (B1who recognized 12 genera within the family,
including Buergenerula BussabanomycesFalciphora, GaeumannomycesKohlmeyeriopsis
MagnaporthiopsisMuraeriata, Nakataea Omnidenptus PseudophialophoraPyriculariopsis and
Slopeiomyces SubsequentlyBudhanggurabaniawas introduced by Crous et al. (2015) and
Neogaeumannomycéy Liu et al. (2015). HernandeRestrepo et al. (2016) further expanded the
family by introducing two n& generaFalciphoriella and Gaeumannomycelld.uo et al. (2019)
introducedAquafiliformis while Silva et al. (2019) introducesifusisporella Hyde et al. (2020)
accepted 22 genera within Magnaporthaceae, includifgsisporella Budhanggurabania
Buergenerulg Bussabanomyce€eratosphaerellaClasterosporiumClavatisporella Falciphora,
Falciphoriella, ~Gaeumannomycella Gaeumannomyces Herbampulla Kohlmeyeriopsis
Magnaporthiopsis Muraeriata, MycoleptodiscusNakataea Neogaeumannomyc@©mnidemptus
PseudophialophorgPyriculariopsis andSlopeiomycesAdditionally, Plagiosphaeravas placed in
Magnaporthaceae by Song et al. (2019), Atripes was introduced by Custédio et al. (2021).
However,HernandezRestrepo et al2019) reevaluateMycoleptodisusspecies and placed them
under the orderMuyocopronales(Dothideomycetgs while Jiang et al. (2021) reevaluated
Ophiocerasspecies, resulting in the synonymizationGdratosphaerellanto Ophioceras In this
study, we propose moving the genltagiophaerg Muraeriata, andAquafiliformisto the family
Plagiosphaeraceae.

Gaeumannomyce#arx & D.L. Olivier, Transactions of the British Mycological Society 35 (1): 32
(1952)

The genusGaeumannomycewas introduced by Arx & Olivier (1952). Initially, seven
species were recognized within this genus by Zhang et al. lfp0AGe-evaluation by Hernandez
Restrepo et al. (2016) expanded the genus to include 19 species, grouped into four groups:
Graminis Orzinus Radicicolg and Tritici. SubsequentlyGaeumannonges nanograminisvas
identified in the roots of diseased bermudagrass in the United States by Vines et al. (2021).
Currently, the genus comprises 22 speci@s:amomi G. arxii, G. australiensis G. avenage
G. californicus G. caricis G. ellisiorum G. floridanus G. fusiformis G. glycinicolg
G. graminicola G. graminis G. hyphopodioidesG. licualae G. nanograminis G. oryzicola
G. oryzinusG. radicicola G. setariicola G. tritici, G. walkerj andG. wongoonoo

In this study, four endophytes YNEO0986, YNE01245, YNEO01171, and YNEO01187)
clustered with known Gaeumannomycesspecies, forming a distinct clade F1 within
Magnaporthaceagvith robust bootstrap values. Specifically, YNE01171, YNE01187 gacidsely
related affinity (1109) formed a wellsypported distinct subclad€€onsequentlya new species,

G. yunnanensjsis proposed to accommodate them. Moreover, species of the genus
Gaeumannomyceme now classified into five groups, with this new species representing the fifth
group wthin the genusin addition to the four groups previously defined by Hernaiiestrepo et
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al. (2016):Graminis Orzinus Radicicolg andTritici. GroupTritici includesG. tritici, G. avenag
G. arxii, G. walkeri G. amomji G. glycinicolg and G. ellisiorum Group Gramnis includes
G. graminis G. californicus G. australiensis and G. oryzicola Group Oryzinus includes
G. oryzinusG. floridanus G. fusiformis G. graminicola andG. nanograminisGroupRadicicola
includesG. radicicolg G. wongoonopG. hyphopodioids andG. setariicola

Gaeumannomyces yunnanendsL. Zhang, sp. nov. Fig. 9

Mycobank numberMB842487 Facesoffungi number: FOF16931

Etymologyi The specific epithet refers to its type location.

Holotypei CGMCC3.20898

Endophytic within thestems of healthyPoaceaeplants. Sexual morph: Undetermined.
Asexual morph: Conidiophores reduced to conidiogenous cells. Conidiogenous cells phialidic,
hyaline, solitary, terminal or intercalary, cylindrical, straight, 1555 x 23.5 ym (n = 3).
Conidia aggregated in slimy heads, fusiform, tapering at the base, aseptate, hyaline, snmooth, 4.5
7.5 x 12 um (n = 11). Hyphopodia hyaline when young, turning to very dark desaturated yellow,
finally very dark grayish green when mature, lobed,2B95 x 11.518 um (n = 9).

Culture characteristics Colonies on PDA reaching 80 mm diam after 7d at 25 °C, flat,
cottony, white, abundant aerial mycelium, dense, wilileelring in the middle and outward,
reverse light gray to blackColonies on MEA completely fillechie 90 mm dishféer 14d a5 °C,
cottony, grayish to pale green, abundant aerial mycelium, dense, rich villiform. Reverse dark khaki
to black.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Reserve, iscdat from the stem oPoaceaeplants, October 2018, C.L. Zhang
YNEOQ1187 (Holotype CGMCC3.20898, stored in a metabolically inactive stataypexiving
culture YNEO1187. China, Yunnan Province, Xishuangbanna, Naban River Watershed National
Nature Reservesolated from the stem ¢foaceaelants, October 2018, C.L. Zhang YNE01171.

GenBank numbers YNE01187: ITS = MW478944, LSU = MW478108CT= 0Q918174,
MCM7 = MW482589,RPB1= MW482768,TEF1= MW482659. YNE01171: ITS = MW478943,

LSU = MW478099,ACT = OQ98173, MCM7 = MW482588,RPB1 = MW482767, TEF1 =
MW482658.

Notesi PhylogeneticallyG. yunnanensiss closely related t&. ellisiorum G. glycinicola
G. amomj G. arxii, G. walkeri G. avenae and G. tritici within the Tritici group of
Gaeumannomyces$dorphologically,G. ellisiorumcan be differentiated by its clustered phialide
and lunate conidid&;. glycinicoladoes not produce conidiophores and coni@iaamom; G. tritici,
andG. avenaare characterized by sexual structures and the absence ohlagexctures(. arxii
does not produce hyphopodia, whi&e walkeri has lunate conidia (HernandBaestrepo et al.
2016). This species shares similar ecological preferencesSvaimomias an endophyte, although
the latter is typically found iimomum simensdrom the Zingiberaceae family (Bussaban et al.
2001).

Based on a sequence similarity search against the %d@&inBank nucleotide database using
the ITS sequence of strain YNE01187, the closest hits incBudarxii strain CBS 903.73 from
Pennisetmn clandestinun{GenBank KM484837; Identities = 461/470(98%), gaps = 3/470(0%)),
G. californicusstrain CPC 26044 frorStenotaphrum secundaty(@enBank KX306490; Identities
= 459/468(98%), gaps = 2/468(0%)), a@d fusiformisstrain CPC 26068 fronODryza sava
(GenBank KX306492; 459/469(98%), gaps = 2/469(0%)).

Magnaporthiopsis]. Luo & N. Zhang, Mycologia 105 (4): 1021 (2013)

The genusMagnaporthiopsiswas established by Luo & Zhang (2013). This genus is
characterized by its globose perithecia with a clital neck, unitunicate asci that are clavate and
have a refractive ring, and biseriate, fusiform to fusoid, septate ascospores. The fungus produces
simple hyphopodia, and its single or branched conidiophores have phialidic conidiogenous cells.
The subglbose to ovoid conidia are aseptate (Luo & Zhang 2013).
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Figure 97 Gaeumannomyces yunnanend8lE01187). A C Hyphopodium. DE Conidiogenous
cells and conidia. F Conidia. Scale bars = 10 pm.

In this study, éur endophyte isolates, namelNMEO0039, NME0Q40, NME00191, and
NMEOQ00142 were found to cluster with knowdagnaporthiopsispecies, forming a distinct clade
F2 within Magnaporthaceaewith robust bootstrap values. Furthermore, species of the genus
Magnaporthiopsisvere classified into three robussypported groups. The first group consists of
M. poae M. rhizophila M. incrustans M. gubaynggirr and M. gadigal The second group
comprises only. maydis The third group consists of the four endophytes from this study, along
with M. panicorum M. meri-festucag M. agrostidis and M. cynodontis Specifically,
NMEO0039, NME00140, NMEO0191, and NMEOOl14@rmed a robustly supported distinct
subclade Consequentlya new speciesM. stipag was proposed to accommodate them. The
pairwise homoplasy indexP(HI ) t es't revealed that there 1is
0.9394) betweerM. stipaeand the related taxavl. cynodontis(RS72), M. agrostidis (BRIP
59300), M. meyerifestucae(CBS 143324) andV. panicorum(CM2s8) Eig. 10. Moreover,
phylogeneti analysis revealed thaMl. yugambehand M. cynodontisare conspecific, and thus
M. yugambehshould be considered a synonym fdc cynodontis Similarly, M. dharug and
M. poaeare also conspecific, amd. dharugshould be regarded as a synonymNbipoze.

Magnaporthiopsis stipa€.L. Zhang, sp. nav Fig. 11
Mycobank numbermB842488 Facesoffungi number: FOF16935
Etymologyi The specific epithet refers to the host gei8igg from which it was isolated.
Holotypei CGMCC3.20914
Endophytic wittin the roots ofStipa sareptanaar. krylovii. Sexual morph: Undetermined.
Asexual morph: Conidiophores simple, unbranched, pale brwon. Conidiogenous cells phialidic,
terminal or intercalary, straight or slightly curved, hyaline to pale browin8351.5 3.5 um (n =
11). Conidia present in slimy aggregations, ovoid, pointed in heads, aseptate, hyaline, sniooth, 2.5
4x 213 um (n = 50).
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Culture characteristick Colonies on PDA reaching 46 mm after 7 d at 25 °C, cottony, with
few to moderate aerial myceliunwhite, margin rhizoid, reverse white to dark olive green.
Colonies on MEA reaching 71 mm after 14d at 25 °C, flat, browhiabk, margin hyaline, reverse
white to black.

Material examined China. Inner Mongolia, Xilinhaote, isolated from the rootsStpa
sareptana var. krylovii (Poaceag October 2018, C.L. Zhang NMEOO0O039 (Holotype
CGMCC3.20914, stored in a metabolically inactive state)typ& living culture NMEOOO39.
China. Inner Mongolia, Xilinhaote, isolated from the roots Siipa sareptanavar. krylovii
(Poaceag October 2018, C.L. Zhang NME00140.

GenBank numbers NMEO0O039: ITS = MW479037, LSU = MW478048CT = 0Q918152,
MCM7 = MW482567 RPB1= OQ918195TEF1= MW482662. NME00140: ITS = MW479038.

Notesi Phylogenetically, the species is clasif within the Magnaporthiopsisclade and
forms a robust subclade wi. panicorum M. meyerifestucagM. agrostidis andM. cynodontis
Compared to other species within this subcladepanicorumhas larger conidia (7181.5%3.5
5um) and is hosspecifc to Panicum(Luo et al. 2014)M. meyerifestucaéhas more complex and
branched conidiophores and is hepecific toFestuca(Luo et al. 2017)M. agrostidishas more
complex branched conidiophores, lunate conidia, and is-Spesific to Agrostis while
M. cynodontishas sparingly branched conidiophores and larger conidiE3«2 6.5 um) and is
hostspecific toAgrostis (Vines et al. 2020). In contrast, this species is most closely related to
M. panicorumdue to their close genetic relationship andret presence ithe roots ofPoaceae
plants although the former ignh endophyte found in the roots&tipa krylovii

Based on a sequence similarity search again
the ITS sequence of straliMEO0039 the clogst hits includeM. panicorumisolate CM2s8
(GenBank KF689643; Identities = 470/482(98%), gaps = 4/482(0%o)ynodontidsolate RS72
from ultradwarf bermudagrass roots (GenBank KJ855508; Identities = 459/481(95%), gaps =
3/481(0%)), andM. agrostidis BRIP 59300 fromAgrostis stolonifera(GenBank KT364753;
Identities = 458/479(96%), gaps = 5/479(1%)).

Magnaporthiopsis meyeri-festucae CBS143324
Magnaporthiopsis stipae NME00039

Magnaporthiopsis panicorum CM2s8

Magnaporthiopsis cynodontis RS7-2

Dw =0.9394 Fit: 100

0 0.001 0002 0.003 0.005
Magnaporthiopsis agrostidis BRIP59300 lovlondunlaulol

Figure 1071 A split network representslagnaporthiopsis stipaand closely related species based

on five loci (ITS, LSU,MCM7, RPB], andTEF1). The P Dstance and Neighbor Net algorithm

were applied to infer the split network using SplitsTree CE 6.0.0. The pairwise homoplasy index
(PHDt est results (Ow > 0.05) indicate no stati:¢
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Figure 11 i Magnaporthiopsis stipagNMEO0O0039). AC Conidiogenous cells and conidia.
Di F Conidia. Scale bars = 10 pum.

Magnaporthiopsis cynodonti®.L. Vines & Tom-Pet., Mycologia 112(1): 60 (2020)

= Magnaporthiopsis yugambebP. Wong, Y.P. Tan, T.L. Weese & R.G. Shivas, Mycosphere
13(1): 608 (2022)

Notesi PhylogeneticallyM. yugambehand M. cynodontisform a distinct subclade within
the first group ofMagnaporthiopsis However,M. yugambehand M. cynodontisclustered as a
monophyletic group in the concatenatioased phylogenetic tree, indicating that they are the same
species.

Magnaporthiopsis poaglandsch. & N. Jacks.) J. Luo & N. Zhang, Mycologia ()5 1024
(2013)

= Magnaporthiopsis dharudg®. Wong, Y.P. Tan, T.L. Weese & R.G. Shivas, Mycosphere
13(1): 607 (2022)

Notesi PhylogeneticallyM. dharugand M. poaeform a distinct subclade within the third
group ofMagnaporthiopsisHowever,M. dharugandM. poaeclustered as a monophyletic group
in the concatenatichased phylogenetic tree, indicating that they are the same species.

XenogaeumannomyceS.L. Zhang, gen. nov.

Mycobank number: MB837630; Facesoffungi number: FOF16922

Etymologyi The generimame refers to its morphological similarity@@eumannomyces

Endophytic within the stems and roots of healthy Poaceae plants. Sexual morph: Ascomata
perithecial, solitary or gregarious, immersed, globose, dark brown, with a cylindrical neck. Asci
numerow, unitunicate, cylindrical to elongated clavate, sktatked, with an apical refringent ring.
Ascospores hyaline, vacuolated, slightly curved, rounded ends, septa indistinct. Asexual morph:
Mycelium septate, branched, smooth, and hyaline. Conidiophsiegle or branched.
Conidiogenous cells phialidic, terminal or intercalary, hyaline, lageniform, with a collarette.
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Macroconidia lunate, -8eptate. Microconidia aseptate, fusiform, hyaline. Hyphopodia if present,
lobed, brown.

Type specie$ Xenogaeumannoyoes yunnanens(S. L. Zhang

Notesi Threeendophytes from this study, nam¥tE01232, YNE01351, and YNEO01369,
constitute a distinct clade F3 withivlagnaporthaceasvith high bootstrap values. This observation
has led to the introduction of a new genud amew specieXenogaeumannomyces yunnanensis

Xenogaeumannomyces yunnanen$isL. Zhang, sp. nov. Fig. 12

Mycobank number: MB843760; Facesoffungi number: FOF16949

Etymologyi The specific epithet refers to the type location.

Holotypei CGMCC3.20201

Endophytic within the stems and roots of healthy Poaceae plants. Sexual morph: Ascomata
perithecial, with a long cylindrical neck, submerged, globose, browi2830x 2052 2 1 e m. AS ¢
numerous, unitunicate, cylindrical to elongated clavate, sttalited, vith an apical refringent ring,

8- ascospores, 9138 x 5315 & m. Ascospores hyaline, vacuo
ends rounded, 785 x 294 . 4 & m, septated, septa indistin:
branched, smooth, and hyaline. Conghores simple or branched. Conidiogenous cells phialidic,
terminal or intercalary, hyaline, lageniform, 7932 x 3.23 . 6 & m, with a coll
dimorphic. Macroconidia lunate,-septate, 18805 x 34 em (n = 5) . Mi croc
fusiform, tyaline, 5983 x172. 6 em (n = 50) . H y-ljalcko P9k iR | a b ¢
11.5 &m.

Culture characteristicé Colony on PDA cover a 90 mm plate after 14 d at 25 °C, cottony,
with moderate aerial mycelium, dark gray to gray, margin regular, ee\gist gray to gray.
Colony on MEA cover a 90 mm plate after 14 d at 25 °C, gray, flat, and reverse gray.

100pm

Figure 121 Xenogaeumannomyces yunnanef¥iNE01369).A Perithecia. B Asci. C Conidia.
Di E Conidiogenous cells. F Ascospore. Scale bars: AOui®, B F = 10 pum.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban River Watershed

National Nature Reserve, isolated from the stemPaxHceaeplants October 2018, C.L. Zhang
YNEO1369 (Holotype CGMCC3.20201, stored in a metabolicallgtina state), estype living
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culture YNEO01369. China. Yunnan Province, Xishuangbanna, Naban River Watershed National
Nature Reserve, isolated from the rootPobceagplants October 2018, C.L. Zhang YNE01232.
China. Yunnan Province, Xishuangbanna, Nalitimer Watershed National Nature Reserve,
isolated from the stems Boaceaglants October 2018, C.L. Zhang YNEO01351.

GenBank numbers YNEO01369: ITS = MW055654, LSU = MW47808ACT = 0Q918167,
MCM7 = MWO056506,RPB1= MWO056509,TEF1= MW056512. YNE01232ITS = MW055634,
LSU = MW478079,ACT = 0Q918165MCM7 = MW056504,RPB1 = MW056507, TEF1 =
MWO056510. YNEO1351: ITS = MW055650, LSU = MW478030CT = 0Q918166 MCM7 =
MWO056505,RPB1= MW056508, TEF1= MW056511.

Notes i Xenogaeumannomyceginnanensisis an endphytic fungus that exclusively
colonizes Poaceae plants found in Yunnan Province, China. Phylogenetically,
Xenogaeumannomycess closely related to Gaeumannomycesand Magnaporthiopsis.
Morphologically, it can be distinguished by its fusiform conidia, Whare different fromthe
ellipsoidal to sickleshaped conidia dsaeumannomycedsgiernandezRestrepo et al. 201@nd the
subglobose to ovoid conidia bfagnaporthiopsigLuo & Zhang 2013).

Based on a sequence simil ar i tchkotideeaabasdusimgg ai n
the ITS sequence of strain YNEO01369, the closest hits incBudgustraliensiSCPC 26058 from
Triticum aestivum(GenBank KX306480; Identities = 437/469 (93%), Gaps = 6/469(1%)),
Falciphoriella solaniterrestrisCBS 117.83 from potatfield soil (GenBank KM484842; Identities
= 436/471(93%), Gaps = 4/471(0%)), amaliciphora oryzaeR5-6-1 (GenBank EU636699;
Identities = 436/473(92%), gaps = 6/473(1%)).

FalciphoraJ. Luo & N. Zhang ex Z.L. Yuan, C.L. Zhang & F.C. Lin, gen. nov.

MycoBark number: MB854737; Facesoffungi number: FoF10235

Etymologyi The generic name refers to its falcate conidia and its morphological similarity to
the genu$hialophora

[ FalciphoraJ. Luo & N. Zhang, in Luo, Walsh & Zhang, Mycologia 170 (3): 643. 2015,
nom. inval., Art. 40.1 (Shenzhen)

Endophytic within the roots of healtiBoaceaeplants.Mycelium septate, branched, smooth,
and hyaline Conidiophores mostly branched. i@diogenous cells phialidic, collarette, hyaline to
brown. Conidia aggregated in slimy heads, skskleped, strongly curved, aseptate, hyaline,
smooth. This description is based on Yuan et al. (2010).

Type specie$ Falciphora oryzaeZ.L. Yuan, C.L. Zhang& F.C. Lin ex Z.L. Yuan, C.L.
Zhang & F.C. Lin

Notesi The genudralciphoraJ. Luo & N. Zhang is a nom. inval., Art. 40.1 (Shenzhen),
because the type speci€églciphora oryzaeZ.L. Yuan, C.L. Zhang & F.C. Lin ex J. Luo & N.
Zhang, is invalid (Art. 40.TMelbourne); for details see below). Therefore, validation of the genus
Falciphorais necessary following the validation of its type spedidciphora oryzae which is
done below.

Falciphora oryzaeZ.L. Yuan, C.L. Zhang & F.C. Lin ex Z.L. Yuan, C.L. &hg & F.C. Lin, sp.
nov.

Mycobank number: MB85473&acesoffungi number: FOF16930

Holotype i China, Yunnan Province, Xishuangbanna, Naban River Watershed National
Nature Reserve, isolated from the root of wild rid@ryza meyerianasubsp. granulatg,
27/092007, Z.L. Yuan R%-1 (CGMCC2737, holotype, stored in a metabolically inactive state),
ex-type living culture R55-1.

[ Harpophora oryza&.L. Yuan, C.L. Zhang & F.C. Lin, in Yuan, Lin, Zhang & Kubicek,
FEMS Microbiol. Lett. 307(1): 96. 2010, nom. inyadhrt. 40.7 (Melbourne).

[ Falciphora oryza€Z.L. Yuan, C.L. Zhang & F.C. Lin ex J. Luo & N. Zhang, in Luo, Walsh
& Zhang, Mycologia 107(3): 644. 2015, nom. inval., Art. 40.7 (Melbourne).

For effectively published description see Yuan et al. (2010986
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Notesi The first description of the speciddarpophora oryzaeZ.L. Yuan, C.L. Zhang &
F.C. Lin, is a nom. inval., Art. 40.7 (Melbourne) because for the holotype two repositories (CBS
and CGMCC) were cited. The subsequent transfer to the new gahtiphora in Luo et al.
(2015c) is invalid as well, as the invalthrpophora oryzaevas cited as basionym; therefore, their
taxon is formally no new combination but has to be cite&alsiphora oryzaeZ.L. Yuan, C.L.
Zhang & F.C. Lin ex J. Luo & N. Zhang, nommval., Art. 40.7 (Melbourne). To validate the
species, the lyophilized culture CGMCC2737 is here designated as holotype according the
International Code of Nomenclature for algae, fungi, and plants (ICNafp), with reference to the
effectively published éscription in Yuan et al. (2010: 9%7).

XenofalciphoraC.L. Zhang, gen. nov.

MycoBank number: MB849542; Facesoffungi number: FOF16921

Etymologyi Named after its morphological similarity Ealciphora

Endophytic within the roots oPoaceaeplants. Sexal morph: Undetermined. Asexual
morph: Conidiophores simple branched, hyaline. Conidiogenous cells phialidic, terminal or
intercalary, hyaline to light brown, cylindrical to lageniform, with a collarette. Conidia lunate,
strong to slightly curved, and soroerly, hyaline.

Type specie$ Xenofalciphora gramini€. L. Zhang

Notesi Two endophytes from this study, nametfNE01373 and YNEO01584epresent a
distinct clade F6 withitMagnaporthacea®vith high bootstrap values, resulting in the introduction
of a nav genus and a new specieXefofalciphora graminjsto accommodate theniThe
Xenofalciphordineage was found to be sisterRalciphora

Xenofalciphora graminisC.L. Zhang, sp. nov. Fig. 13

MycoBank number: MB849543; Facesoffungi number: FOF16948

Etymolagy T Named after the grass hosts from which it was isolated.

Holotypei CGMCC3.20910

Endophytic within the roots oPoaceaeplants. Sexual morph: Undetermined. Asexual
morph: Conidiophores simple branched, hyalin@onidiogenous cells phialidic, terminalr o
intercalary, hyaline to light brown, cylindrical to lageniform, I3 x 2 3.5 um (n = 19), with a
collarette. Conidia lunate, strong to slightly curved, and some curly, hyailih@,>61.52.5 pm (n
= 30).

Culture characteristicé Coonies on PDA redgng 33 mm diameter after 7 d at 25 °C,
cottony, with few to moderate aerial mycelium, white to pale grayisite, margin rhizoid, reverse
gray to black. Colonies on MEA cover a 90 mm plate after 14 d at 25 °C, cottony, with abundant
aerial mycelium, whi to smoke gray, reverse gray to black.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Reserve, isolated from the rootPoficeaeplants October 2018, C.L. Zhang
YNEOQ1373 (Holotype CGMCC3.20910, stored anmetabolically inactive state), @ype living
culture YNEO01373. China, Yunnan Province, Xishuangbanna, Naban River Watershed National
Nature Reserve, isolated from the rootQryza meyerianaubsp.granulata (Poaceag October
2018, C.L. Zzhang YNEO01584.

GenBank numbers YNEO01373: ITS = MW478916, LSU = MW478082CT = 0Q918157,
MCM7 = MW482568,RPB1= MW482748,TEF1= MW482669. YNE01584: ITS = MW478917,
LSU = 0Q891276,ACT = 0Q918158,MCM7 = 0Q918179,RPB1 = 0OQ918189,TEF1 =
0Q918197.

Notesi Phylogenatally, this species forms a distinct clade witiMiagnaporthaceaand is
closely related td-alciphora oryzae Morphologically, this species can be differentiated from
Falciphora oryzaby its complex, branched conidiophores and relatively small@d@ measuring
7.59x0.81.2um (Yuan et al. 2010)

Based on a sequence similarity search against the ®@®inBank nucleotide database using
the ITS sequence of strain YNE01373, the closest hits indlad@phora oryzaestrain R56-1
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(GenBank EU636699 Identities = 462/473(98%) gaps = 3/473(0%)), Falciphoriella
solaniterrestris CBS 117.83 from potato field soil (GenBank KM484842 Identities =
457/471(97%) gaps = 1/471(0%)), Buergenerula spartinaestrain ATCC 22848(GenBank
JX134666 Identities =447/473(%%), gaps =6/473(1%)).

Figure 137 Xenofalciphora graminigYNE01373). A C Conidiophores, conidiogenous cells and
conidia. D F Conidia. Scale bar = 10 pum.

Gongchenomyce€. L. Zhang, gen. nov.

MycoBank number: MB849539; Facesoffungi number: FOF16914

Etymology 1T Named after Prof. Gongchen Wang in recognition of her significant
contribution to the fields of mycology and plant pathology in China.

Endophytic in Poaceae plants. Mycelium septate, branched, smooth, and hyaline.
Conidiophores andConidia notobserved Hyphopodia lobed, hyaline, becoming brown when
mature.

Type specie$ Gongchenomyces graminicdla L. Zhang

Notes 1 Five endophytes from this study, name¥NE01096, YNE01382, YNE01394,
YNEO1186 and YNEO01633orm two distinct clades, F9 and G1lwithin Magnaporthaceaavith
high bootstrap values, constituting a robust linedgehe ACT phylogenetic tree (Supplementary
Fig. 10), these two clades were separatedding to the introduction of two new genera:
Gongchenomyceasnd Neogongchenomycethe clade F9 containingNE01096, YNE01382, and
YNEO1394 is proposed as&ongchenomycegraminicola, while the clade F10 containing
YNEO01186, and YNEO01633 is suggestedNa®gngchenomycegaminis

Gongchenomyces graminicol@. L. Zhang, sp. nov. Fig. 14
MycoBank number: MB84954@F-acesoffungi number: FOF16932
Etymologyl Named after the grass hosts from which it was isolated.
Holotypei CGMCC3.24894
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Endophytic within the stem oPoaceaeplants. Sexual morph: Undetermined. Asexual
morph: Hyphopodia lobedhyaline, becoming brown when maturej 238 x 14.%18 pm (n = 17).

Culture characteristics Colonies on PDA reaching 67 mm after 7d at 25 °C, cottony, aerial
mycelium abundant, grayisiihite, margin rhizoidike, reverse gray. Colonies on MEA cover a 90
mm plate after 14 d at 25 °C, aerial mycelium abundant, cottony, surface floccus, pale-grayish
green, center pale brownigineen, reverse color light gray to gray.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban River Watershed
National Natire Reserve, isolated from the stemRufaceaeplants October 2018, C.L. Zhang
YNEO1382 (Holotype CGMCC3.24894, stored in a metabolically inactive stataypexiving
culture YNEO01382. China, Yunnan Province, Xishuangbanna, Naban River WatershedlNation
Nature Reserve, isolated from the stenPobceaeplants October 2018, C.L. Zhang YNEO1096.
China, Yunnan Province, Xishuangbanna, Naban River Watershed National Nature Reserve,
isolated from the stem éfoaceaglants October 2018, C.L. Zhang YNEO189

GenBank numbers YNE01382: ITS = MW478994, LSU = ON244714, ACT = 0Q918160,
MCM7 = MW482594, RPB1 = MW482780, TEF1 = ON367453. YNE01096: ITS = MW478990,
LSU = MwW478083, ACT = 0Q918159, MCM7 = MW482592, RPB1 = 0Q942243, TEF1 =
MW482665. YNE01394: ITS MW478989, LSU = MW478085, ACT = 0Q918161, MCM7 =
MW482593, RPB1 = MW482777, TEF1 = MW482667.

Notesi Based on a sequence similarity search againstNtBBIG GenBank nucleotide
database using the ITS sequence of strain YNE01382, the closest hits inahgaé éndophyte
isolate GHXL27 from leaves of patchouli (GenBank KY022825; Identities = 400/446(90%), gaps =
15/446(3%)), Buergenerula spartinadsolate 14CM2122 fromSpartina maritima (GenBank
KX263857; Identities = 352/377(93%), gaps = 6/377(1%)).

Figure 141 Gongchenomyces graminicqfdNE01382). A C Hyphopodia. Scale bars = 10 pum.

NeogongchenomyceS. L. Zhang, gen. nov.

MycoBank number: MB854707; Facesoffungi number: FOF16918

Etymologyi Named after its morphological similarity @ongchenomyces

Endophytic in Poaceae plants. Mycelium septate, branched, smooth, and hyaline.
Conidiophores andConidia not observedHyphopodia lobed, hyaline, becoming brown when
mature.

Type specie$ Neogongchenomyces gramid@isL. Zhang

Neogongchenomyces gramins. L. Zhang, sp. nov. Fig. 15

MycoBank number: MB8547Q%acesoffungi number: FoF16940
Etymologyi Named after the grass hosts from which it was isolated.
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Holotypei CGMCC3.24893

Endophytic within the stem oPoaceaeplants. Sexual morph: Undetermined. Asal
morph: Hyphopodia lobed, hyaline, becoming dark brown when maturé,252>218.8 30 um (n
= 20).

Culture characteristicé Colonies on PDA cover a 90 mm plate after 7 d at 25 °C, aerial
mycelium abundant, cottony, center grayggleen, margin light @y, reverse whitesmoke to olive.
Colonies on MEA completely cover a 90 mm plate after 14 d at 25 °C, cottony, aerial mycelium
abundant, grayiskvhite, reverse olive.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Reserve, isolated from the stemPaofaceaeplants October 2018, C.L. Zhang
YNEO1186 (Holotype CGMCC3.24893, stored in a metabolically inactive stataypexiving
culture YNE01186. China, Yunnan Province, Xishuangbanna, Naban River Watersth@tbNa
Nature Reserve, isolated from the stenPohceaelants October 2018, C.L. Zhang YNE01633.

GenBank numbers YNE01186: ITS = MW478999, LSU = MW478086, ACT = 0Q918162,
MCM7 = MW482596, RPB1 = MW482782, TEF1 = MW482670. YNE01633: ITS = MW479001,
LSU = 0Q891277, ACT = 0Q918163, RPB1 = 0Q918188, TEF1 = 0Q918198.

Notesi Morphologically, this species resemb{@engchenomyces graminicaa they do not
produce conidiophores or conidia and produce similar lolgptdpodia

Based on a sequence similasgarch against the NC&8IGenBank nucleotide database using
the ITS sequence of strain YNE01186, the closest hits in€hag@imannomyces californic@C
26044 fromStenotaphrum secundatui@enBank NR_155135.1; Identities = 345/367(94%), gaps
= 5/367(1%)), Gaeumannomyces australienstC 26058 fromTriticum aestivum(GenBank
NR_155133.1; Identities = 345/367(94%), gaps = 5/367(1%)).

Figure 157 Neogongchenomyces grami{¥&NE01186). A E Hyphopodia. Scale bars = 10 pum.

NakataeaHara, Diseases Rice Ptaidn 2: 185 (1939)

The genudNakataeawas introduced by Hara (1939). Luo & Zhang (2013) later reassigned
the rice stem rot fungus to this genud\akataea oryzaeCurrently, six morphological species are
recognized within this genus, includihg curvubrioides N. multiseptataN. oryzaeN. rarissima
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N. serpensandN. setulosgLuo & Zhang 2022). However, molecular data is available only for
N. oryzae

Three endophytes from this study, namefNE01084, YNE01094, and YNE01102, were
found to cluster wh Nakataeastrains CBS 202.47, CBS 252.34, CBS 253.34, CBS 332.53, ATCC
32149, DAR71531, HK1, M21, and M69 within clade F12, demonstrdtigly bootstrap values.
This clustering supports the identification tiree distinct subcladeas separatespecies.The
subclade containingrNE01084, YNE01094, and YNEO1102 is proposed as a new species
Nakataea graminiswhile thes ub c | ad e Nakatataaoryzee ngt rbai ns ATCC
CBS 332.53 is suggested to represent an unidenhif@étaeaspecies.

Nakateea graminisC. L. Zhang, sp. nov. Fig. 16

MycoBank number: MB8425Q3acesoffungi number: FOF16936

Etymologyi Named after the grass hosts from which it was isolated.

Holotypei CGMCC3.20913

Endophytic within the stems dPoaceaeplants. Sexual morph: Untmined. Asexual
morph: Conidiophores simple branched. Conidiogenous cells phialidic, terminal or intercalary,
hyaline, cylindrical to lageniform, straight to curvé18.5 x 2 3.5um (n = 4), with a cylindrical
collarette up to 1.5 um. Conidia lunate,ostg to slightly curved, rarely allantoid to fusiform,
hyaline, 57 x ' 2 um (n = 20). Hyphopodia hyaline when young and turn pale brown with age,
lobed, 1627.5 x 1420.5 uym (n = 9).

Figure 16 1 Nakataea graminis(YNE01102). AC Hyphopodia. DF Conidigphores and
Conidiogenous cells. i@ Conidia. Scale bars = 10 um.
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Culture characteristicé Colonies on PDA reaching 73 mm dish after 7 d at 25 °C, aerial
mycelium abundant, denselliform in margin, pale greenishrey, everse grayish green to very
darkgrayish cyan. Colonies on MEA completely cover a 90 mm plate after 14 d at 25 °C, cottony,
aerial mycelium abundant, dense, dark grayish blue, reserve very dark grayish cyan.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Reserve, isolated from the steniPadiceaeplants, October 2018, C.L. Zhang
YNEO1102 (Holotype CGMCC3.20913, stored in a metabolically inactive stataypexiving
culture YNEO01102. China, Yunnan Province, Xishuangbanna, Naban RiversidateNational
Nature Reserve, isolated from the stenPobceaeplants, October 2018, C.L. Zhang YNE01084.
China, Yunnan Province, Xishuangbanna, Naban River Watershed National Nature Reserve,
isolated from the stem é&foaceaelants, October 2018, C.Lhang YNE01094.

GenBank numbers YNE01102: ITS = MW478920, LSU = MW478078, ACT = 0Q918169,
MCM7 = MW482590, TEF1 = MW482715. YNEO1084: ITS = MW478918, LSU = MW478077,
ACT = 0Q918168, MCM7 = MW482591, RPB1 = MW482783, TEF1 = MW482714. YNE01094:
ITS = MW47819, LSU = 0Q891273, ACT = 0Q918170, RPB1 = 0Q918191, TEFl1l =
0Q918199.

Notesi Phylogenetically, this species falls within tNekataeaclade, withNakataea oryzae
as its sister subclad®lorphologically,N. serpensN. setulosaandN. multiseptatédnave 35 septate
fusiform to obclavate conidia with appendagsk. rarissimahas 34 septate, subfusiform to
obclavate conidia without appendagiis.oryzaeand N. curvularioideshave 3septate, falcate or
sigmoid conidia without appendages (Luo & Zhang 2013, dWal. 2014, 2017). This species
differs by having aseptate conidia.

Based on a sequence similarity search againrn
the ITS sequence of strain YNE01102, the closest hits indludayzaeisolate M21 (GenBank
JF414838; ldentities = 449/472(95%), gaps = 8/472(1%plciphoriella solaniterrestrisCBS
117.83 from potato field soil (GenBank KM484842; Identities = 443/469(94%), gaps =
4/469(0%)), and Falciphora oryzae isolate R56-1 (GenBank EU636699; Identities =
441/471(94%), gaps = 6/471(1%)).

OmnidemptusP.F. Cannon & Alcorn, Mycotaxon 51: 483 (1994)

The genusOmnidemptuswas introduced by Cannon & Alcorn (1994). Currently, three
species have been recordédl: affinis O. graminis and O. lunatus(HernandezRestr@o et al.
2019). The genus is characterized by the presence of ampulliform or elongated, cylindrical, clavate
or ellipsoid phialides, and falcate conidia (HernanRestrepo et al. 2019).

Sixteenendophytes from this study, namefWE01218, ZJE01789, ZJEWI3, ZJEO1772,
YNEO00891, YNEOO716, YNEO0622, YNEO0826, YNE01015, YNE01014, ZJE01859, ZJE01860,
ZJE01855, ZJE01791, ZJEO01803, and ZJE01800, were found to cluster with two known
Omnidemptusspecies @mnidemptus gramini€BS 138107 0Omnidemptus affiniATCC200212
and CBS141032) and laighly similar affinity GHXL27 within clade F13.This clade received
strong supportwvith high bootstrap values and exhibite@yht distinct subcladed-our distinct
subclades are proposed as four new species. The subclade ngrddie01789, ZJE01773, and
ZJEOQ1772is proposedas Omnidemptus zhejiangensiShe subclade containing YNE01015 and
YNEO1014 is proposedas Omnidemptus yunnanensi§he subclade containing ZJE01859,
ZJE01860, and ZJE0185S suggestedais Omnidemptus gramioola. The subclade containing
ZJEO01791, ZJE01803, and ZJEO018B80proposedas Omnidemptus paragraminisYNEOO716,
YNEO00622, YNEO0891, and GHXL2are found clustered with know@mnidemptus affinis
Additionally, YNE00826 and YNEOQ1218 represent distinctdiges withinOmnidemptusdespite
being individual singletons. The pairwise homoplasy index (PHI) test revealed no significant
recombinati on ( A@mneenptusPB PR I). bet ween

Omnidemptus paragramini€. L. Zhang, sp. nov. Fig. 18
MycoBank number: MB84953&acesffungi number: FOF16944
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Etymologyi Named after its phylogentic related@onnidemptus graminis

Holotypei CGMCC3.24900

Endophytic within the shoot of Poaceae plants. Sexual morph: Undetermined. Asexual
morph: Hyphopodia lobed, hyaline, becoming damwer when mature, 123.3 x 2028.8 pm (n
=18).

Omnidemptus paragraminis ZJE01791

Omnidemptus graminicola ZJE01859

Omnidemptus y YNEO1014

Omnidemptus zhejiangensis ZJEO1773

Omnidemptus sp. YNE00826 Omnidemptus sp. YNE01218

dw=09309 Fit: 99.9

0 001 002
Omnidemptus affinis ATCC200212 Lo v bl

Figure 171 A split network represent®mnidemptusspp. based on six loci (ITS, LSWCT,

MCM7, RPB1 andTEF1). The P Distance and Neighbor Net algorithm were applied to infer the
split network using Splt s Tree CE 6. 0. 0. The pairwise homo
0.05) indicate no statistically significant recombination within the dataset.

Culture characteristics Colonies on PDA reaching 30 mm after 7 d at 25 °C, cottony, aerial
mycelium modrate to abundant, center yellowishite, margin olivegreen. Reverse grayish
orange. Colonies on MEA reaching 53 mm after 14 d at 25 °C, cottony, aerial mycelium moderate,
white, back gray brown. Reverse center dark grayish blue, margin grayish yellow.

Material examined China, Zhejiang Province, Baishanzu National Nature Reserve, isolated
from the shoot oPaspalumsp., October 2018, C.L. Zhang ZJE01791 (Holotype CGMCC3.24900,
stored in a metabolically inactive state),-tgpe living culture ZJE01791. Hina, Zhejiang
Province, Baishanzu National Nature Reserve, isolated from the shdehaahospermasp.,
October 2018, C.L. Zhang ZJEO01800. China, Zhejiang ProyiBegshanzu National Nature
Reserve, isolated from the shootRifaenospermaDctober 2018C.L. Zhang ZJE01803.

GenBank numbers ZJEO1791: ITS = MW478954, LSU = 0Q932800, ACT = 0Q918122,
MCM7 = 0Q942234, RPB1 = 0Q942247, TEF1 = 0Q918202. ZJE01800: ITS = MW478955,
LSU = 0Q932801, ACT = 0Q918124, MCM7 = 0Q942235, RPB1 = 0Q942248, TEF1 =
0Q918203 ZJE01803: ITS = MW478956, LSU = 0Q932802, ACT = 0Q918123, MCM7 =
0Q942236, RPB1 = 0Q942249, TEF1 = 0Q918204.

Notes i Phylogenetically, this species forms a cluster willmnidemptus graminis
Morphologically, it differs by the absence of conidia productio

Based on a seqguence similarity search againrn
the ITS sequence of strain ZJE01791, the closest hits include Uncultured fungus clone 4248 678
from irrigation water from the pond (GenBank MT236676.1; Identitie$19/431(97%), gaps =
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3/431(0%)), Omnidemptus graminisFMR 12415 (GenBank NR_164058.1; Identities =
419/431(97%), gaps = 3/431(1%)).

Figure 181 Omnidemptus paragramin{gJE01791)Ai D Hyphopodia. Scale bars = 10 pm.

Omnidemptus graminicolaC. L. Zhang, sp. nov. Fig. 19

MycoBank number: MB84953Facesoffungi number: FOF16943

Etymologyi Named after the grass hosts from which it was isolated.

Holotypei CGMCC3.24899

Endophytic within the shoot ofophatherumsp. Sexual morph: Undetermined. Asexual
morph: Conidiophores, conidia, and Hyphopodia not observed.

Culture characteristicé Colonies on PDA reaching 37 mm After 14 d at 25 °C, flat, aerial
mycelium few to moderate, white, margin rhizdikk. Reverse dark grayish blue to grayish
yellow. Colonies on MEA reaching 50 mm after 14 d at 25 °C, flat, aerial mycelium few to
moderate, hyaline to white, margin rhizdike. Colonies on SNA reaching 42 mm after 14 d
at 25 °C, flat, aerial few, hyaline to white.

Material examined China, Zhejiang Provire; Baishanzu National Nature Reserve, isolated
from the shoot of Lophatherum sp., October 2018, C.L. Zhang ZJE01859 (Holotype
CGMCC3.24899, stored in a metabolically inactive state}yp living culture ZJE01859. China,
Zhejiang Province, Baishanzu Natial Nature Reserve, isolated from the shootagdhatherum
sp., October 2018, C.L. Zhang ZJE01855. China, Zhejiang Province, Baishanzu National Nature
Reserve, isolated from the shootLafphatherunsp., October 2018, C.L. Zhang ZJE01860.

GenBank numbers ZJE01859: ITS = MW478963, LSU = 0Q932806, ACT = 0Q918127,
MCM7 = 0Q942240, RPB1 = 0Q942252, TEF1 = 0Q918206. ZJE01855: ITS = MW478961,
LSU = 0Q932805, ACT = 0Q918125, MCM7 = 0Q942239, RPB1 = 0Q942251, TEF1 =
0Q918205. ZJE01860: ITS = MW478962, LSU = @R807, ACT = 0Q918126, MCM7 =
0Q942241, TEF1 = 0Q918207.
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Notesi Phylogenetically, this speciéalls within the Omnidemptuslade withOmnidemptus
paragraminisand Omnidemptus graminias its sister subcladelslorphologically, this species is
distinct fom other members of the group as it does produce hyphopodia, conidiophores, or conidia.
Based on a sequence similarity search againrn
the ITS sequence of strain ZJE01859, the closest hits include Uncultures ftinge 4248 678
from irrigation water from the pond (GeaBk MT236676.1; Identities = 42850(94%) gaps =
14/450(2%), Omnidemptus graminisFMR 12415 (GenBank NR_164058.1; Identities =
423/450(94%), gaps = 14/450(2%)).

Figure 197 Omnidemptus gramicola (ZJE01859)Ai C Colony. D Hyphae. Scale bars = 10 pum.

Omnidemptus yunnanensi€.L. Zhang, sp. hav Fig. 20

MycoBank number: MB84250Q4-acesoffungi number: FOF16945

Etymologyi The specific epithet refers to the type location.

Holotypei CGMCC3.20902

Endophytic within the stems of healtBoaceaeplants. Sexual morph: Undetermined.
Asexual morph:Conidiophoressingle or branched.Conidiogenous cells phialidic, terminal or
intercalary, hyaline to brown, cylindrical to lageniform, straight to curvé, %4:%1.54 um (n =
13). Conidia dimorphic, lunate, rarely fusiform, hyaline; microconidia asepta@> 1 2 um (n =
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50); macroconidia, septate indistinct,i20 x 2 3 um (n = 6). Hyphopodia lobed, brown,i 13 x
9.511.5 um (n = 20).

Figure 20 i Omndemptus yunnanensi§YNE01014). AC Hyphopodia. DE Hyphopodia,
conidiogenous cells and microconidia.TG Conidiogenous cells and microconidia.
Hi |1 Conidiogenous cells and macroconidia. Scale bars = 10 pum.

Culture characteristics Colonies on PDA reachg 36 mm after 7 d at 25 °C, cottony, aerial
mycelium few to moderate, white, shallow from center to margin. Reverse grayish yellow to dark
grayish orange. Colonies on MEA reaching 66 mm after 14 d at 25 °C, aerial mycelium moderate,
grayishwhite, cottony with an irregular ring in the middle and outward. Reverse center very dark
grayish blue, margin grayish blue to dark grayish orange.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Reserve, isolated frohetstem ofPoaceaeplants, October 2018, C.L. Zhang
YNE01014 (Holotype CGMCC3.20902, stored in a metabolically inactive statéypexliving
culture YNEO01014. China, Yunnan Province, Xishuangbanna, Naban River Watershed National
Nature Reserve, isolatédm the stem oPoaceaelants, October 2018, C.L. Zhang YNE01015.
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GenBank numbers YNE01014: ITS = MW478964, LSU = MW478078CT = 0Q918128,
MCM7 = 0Q942226 RPB1= MW482813,TEF1 = MW482674. YNEO01015: ITS = MW478965,
LSU = MW478074,ACT = 0Q918129,MCM7 = 0Q942227,RPB1 = MW482814, TEF1 =
MWA482675.

Notesi Phylogenetically, this species falls withlitre Omnidemptuglade withOmnidemptus
paragraminis Omnidemptus graminisand Omnidemptus graminicolas its sister subclade
Morphologically, his specis differs by havingusiform conidia and ampulliform conidiogenous
cells. It was isolatedfrom the heathy stems d?oaceaeplants from Xishuangbanna, Yunnan
Province.

Based on a sequence similarity searchgagain
the ITS sequence of strain YNE01014, the closest hits indudafinis strain ATCC 200212
(GenBank JX134674 Identities = 402/435(92%) gaps =19/435(4%)) O. graminis strain
CBS138101GenBankVviK487758 Identities =394/429(92%)gaps = 12/429(2%)).

Omnidemptus zhejiangensiS.L. Zhang, sp. nov. Fig. 21

MycoBank number: MB84250Q%acesoffungi number: FOF16946

Etymologyi The specific epithet refers to the type location.

Holotypei CGMCC3.20901

Endophytic within the shoot of healthyrthraxon sp. Poaeag. Sexual morph:
Undetermined. Asexual morph: Conidiophores unbranched. Conidiogenous cells phialidic, terminal
or intercalary, hyaline, cylindrical to lageniform, straight to curve;, 24% x 2.%3.5 pym (n = 18).
Conidia lunate, allantoid to fusifornslightly curved, hyaline, Bl1 x 1.52 pum (n = 50).
Hyphopodia lobed, brownj91.5 x §10.5 um (n = 20).

Culture characteristic¥ Colonies on PDA reaching 34 mm after 7 d at 25 °C, aerial
mycelium moderate, cottony, white to pale gray. Upper layerridlamycelium white, lower layer
pale offwhite. Reverse grayish yellow to dark vanilla. Colonies on MEA reaching 79 mm after 14d
at 25 °C, aerial mycelium moderate, mycelium sparser in the middle, margin #hkeoiReverse
dark grayish yellow.

Materid examinedi China, Zhejiang Province, Baishanzu National Nature Reserve, isolated
from the shoot ofArthraxon sp. Poaceag October 2018, C.L. Zhang ZJE01773 (Holotype
CGMCC3.20901, stored in a metabolically inactive state}yp living culture ZJE0173. China,
Zhejiang Province, Baishanzu National Nature Reserve, isolated from the réothcdxon sp.
(Poaceag October 2018, C.L. Zhang ZJE01789.

GenBank numbers ZJEQ1773: ITS = MW478959, LSU = MW478078CT = 0Q918131,
MCM7 = MW482612,RPB1= MW482815, TEF1 = MW482712. ZJE01789: ITS = MW478960,
LSU = ON244716,ACT = 0Q918132,MCM7 = 0Q942233,RPB1 = ON367461,TEF1 =
ON367456.

Notesi Phylogenetically, this species falls withime Omnidemptuslade Morphologically,
Omnidemptus affiniscan be distiguished by its unbranched or sparsely branched brown
conidiophoresmeasuring 1122 x @10 um, and larger, solitary conidig21i30 x 34 um)
with 1-2(-3)-septaalong with ascomataOmnidemptus graminigliffers in havingunbranched
brown conidiophoreswith larger conidia measurin@-)1-septatg11i 23 x 3 4 um). Omnidemptus
lunatusis differentiated by its larger, pale browonediophores (101513 x 6.511 um) with larger
conidia measuring -$eptate (241832 x 3.54.5 um) (HernandezRestrepo et al. 2019)This
species was isolated as an endophyte from the shoAttlfaxon (Poaceae from Baishanzu
National Nature Reserve, Zhejiang Province. The main difference between this species and
Omnidemptus yunnanensssthe longemacrocondia of the latter.

Basedora sequence similarity search against th
the ITS sequence of straddE01773 the closest hits includ®. graminisCBS 138107 (GenBank
MK487758; ldentities = 414/445(93%), gaps = 8/445(1%)),affinis ATCC 200212(GenBank
NG_059478; Identities = 407/439(93%), gaps = 14/439(3%)).
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DimorphiconidiaC. L. Zhang, gen. nov.

MycoBank number: MB84251 Facesoffungi number: FoOF16913

Etymologyi Name reflects the two types of conidia of this fungus.

Endophytic within Poacegadants. Sexual morph: Undetermined. Asexual mokpycelium
septate, branched, smooth, and hyaline to bro@wnidiogenous cells phialidic, terminal or
intercalary, cylindrical to lageniform, with a cylindrical to funnel shaped collarkitaline to
brown. Macroconidia 1~3eptate, falcate, slightly curved, hyaline. Microconidia aseptate, lunate,
allantoid to fusiform, strongly to slightly curved, hyaline. Hyphopodia present or absent, if present,
lobed and dark brown

Type specie$ Dimorphiconidia yunnaensisC.L. Zhang.

Figure 217 Omnidemptus zhejiangengi¥NE01773). AC Hyphopodia. DK Conidiophores,
conidiogenous cells, and conidia. L Conidia. Scale bars = 10 um.

Notesi Seven endophytes from this studyamely YNE00526, YNE00589, YNE00640,
YNEO1381, YNEO1384, YNE01387, and YNEO138&¥m a distinct clade F1Among them, two
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subclades exhibitetligh bootstrap values, suggesting the presence of two new species. The first
subclade, comprisiny NE00526, YNEO0589, and YNEOO64& proposed a®imorphiconidia
graminis while the second subclade, containing YNEO01381, YNEO01384, YNE01387, and
YNEO01389, is suggested d3imorphiconidia yunnanensisThe Dimorphiconidia lineage was
found to be sister tO@mnidemptus

Dimorphiconidia yunnanensi<.L. Zhangsp. nov. Fig. 22

Mycobank number: MB8425]Facesoffungi number: FOF16929

Etymologyi The specific epithet refers to the type location.

Holotypei CGMCC3.20909

Endophytic within the stems and leavesRafaceaeplants. Sexual morph: Undetermined.
Asexual moph: Conidiogenous cells phialidic, terminal or intercalary, cylindrical to lageniform,
16/17.5 x 46.5 pm (n = 7), with a cylindrical to funnel shaped collarette, upi ®52um long.
Macroconidia 1~3eptate, commonly asymmetricallysptate, with tharkst septum in the median
position and the second in the upper half, falcate, slightly curved, hyaliing) 303.45 pum (n =
50). Microconidia aseptate lunate, allantoid to fusiform, strongly to slightly curved, hyalin205.5
x 1.53 um (n = 3). Hyphopdia present or absent, if present, lobed and dark browni 22 %
8.5113.5 um (n = 3).

Culture characteristicé Colonies on PDA reaching PZ8 mm after 7 d at 25 °C, white,
cottony, aerial mycelium abundant and dense. Reverse dark grayish orange.SCofohEA
reaching 67 mm after 14d at 25 °C, aerial mycelium moderate to abundant, cliipnyhite to
pale gray, margin effuse, rhizeiike. Reverse center very dark grayish blue, margin light grayish
yellow.

Material examinedi China, Yunnan ProvingeXishuangbanna, Naban River Watershed
National Nature Reserve, isolated from the steniPadiceaeplants, October 2018, C.L. Zhang
YNEO1381 (Holotype CGMCC3.20909, stored in a metabolically inactive stataypexiving
culture YNEO01381. China, Yunnan dince, Xishuangbanna, Naban River Watershed National
Nature Reserve, isolated from the stenmPoficeaeplants, October 201&.L. Zhang YNEO1384.
China, Yunnan Province, Xishuangbanna, Naban River Watershed National Nature Reserve,
isolated from the stemf Poaceaelants, October 201&;.L. ZhangYNE01389

GenBank numbers YNE01381: ITS = MW478979, LSU = MW47805ACT = 0Q918115,
MCM7 = MW482606,RPB1= MW482820,TEF1= MW482701.YNEQ01384: ITS = MW478983,
LSU = MW478061,ACT = 0Q918117,MCM7 = MW482600,RPB1 = MW482821, TEF1 =
MW482702.YNEQ01389= ITS = MW478980, LSU = MW478055ACT = OQ918116 MCM7 =
MW482608,RPB1= MW482822 TEF1= MW482704.

Notesi Phylogenetically, this genus forms a unique clade wiMagnaporthaceaend is
closely related t@®@mndemptus Morphologically, it differs fromOmnidemptusn that it produces
both macroconidia and microconidia simultaneously. This genus was isolated as an endophyte from
the stem or leaves &foaceaglants from Xishuangbanna, Yunnan Province.

Basedonasquence similarity search against the
the ITS sequence of stra¥NE0138] the closest hits includ®. affinisATCC 200212 (GenBank
JX134674; Identities = 358/378(95%), gaps = 7/378(1%giciphora oryzaeisolate F5-6-1
(GenBank EU636699; Identities = 415/453(92%), gaps = 7/453(1%)), Faiciphoriella
solaniterrestris CBS 117.83 from potato field soil (GenBank KM484842; Identities =
414/453(91%), gaps = 7/453(1%).

Dimorphiconidia graminisC.L. Zhangsp. nov. Fig. 23
Mycobank number: MB854764acesoffungi number: FOF16928
Etymologyi The specific epithet refers to the host isolated.
Holotypei CGMCC3.24892
Endophytic within the stems and leaves of Poaceae plants. Sexual morph: Undetermined.
Asexual morph: Mycelim dark brown, Conidiogenous cells phialidic, terminal or intercalary,
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cylindrical to lageniform, 1418 x @ 7.4 um, with a cylindrical to funnedhaped collarette,i1.5

pm long. Macroconidia usually 3 septate, septate indistinct, sstidped, slightly awed,
colorless and transparent,iZ2 x 2.15.1 um (n = 30). Microconidia aseptate, lunate, slightly to
strongly curved, hyaline,i30.3 x1.62.2 um (n = 30). Hyphopodia absent.

Figure 227 Dimorphiconidia yunnanens{&% NE01381). A Hyphopodia. 8D Condiogenous cells
and macroconidia. E Macroconidia. F Macroconidia and Microconidia. Scale bars = 10 pum.

Figure 231 Dimorphiconidia graminis(YNE00589).A Conidiogenous cells and macroconidia.
B, C, E Mature macroconidia. D, F Immature macroconidial ®icroconidia. Scale bars = 10

um.
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Culture characteristics Col oni es on PDA reaching 34.6 mi
cottony, aeri al mycelium moderat e. Col oni es
aerial mycelium moderate, cottony, whitdight yellowish white, margin effuse.

Material examined China, Yunnan Province, Xishuangbannna, Naban River Watershed
National Nature Reserve, isolated from the living leaveDojza meyerianasubsp.granulata
October 2018. C. L. Zhang YNEOO589 (HologycGMCC3.24892, stored in a metabolically
inactive state), exype living culture YNEOO0589. China, Yunnan Province, Xishuangbannna,
Naban River Watershed National Nature Reserve, isolated from the living lea@Gryph
meyerianasubsp.granulata October P18. C. L. Zhang. YNE00640. China, Yunnan Province,
Xishuangbannna, Naban River Watershed National Nature Reserve, isolated from the living leave
of Oryza meyeriangubspgranulata October 2018. C. L. Zhang. YNE00526.

GenBank numbers YNEOO589: ITS = MW78967, LSU = MW478051ACT = 0Q918114,
MCM7 = MW482605,RPB1= MW482817,TEF1= MW482696. YNE00526: ITS = MW478966,
MCM7 = MW482604,RPB1= MW482818,TEF1= MW482695. YNEOO640tTS = MW478968,
MCM7 = MW482603,RPB1= MW482819,TEF1= MW482697.

Notesi Phylogenetically, this species is closely relatedDionorphiconidia yunnanensis
Morphologically, it differs from Dimorphiconidia yunnanensisn that it produces lunate
microconidia. Additionally, hyphopodia are absent in this species.

Basedonasequencedi | ar ity search against the NCBI 0:¢
the ITS sequence of stratNE00589 the closest hits includdarpophorasp. YQ%1-1 (GenBank
HMO008622; Identities = 447/457(97.81%), gaps = 4/457(0&gkeumannomyces tritistrain CPC
26281 (GenBank KX306540; Identities = 428/456(93.86%), gaps = 6/456(1%)), and
Gaeumannomyces avensteain CPC 26256 (GenBank KX306484; Identities = 428/456(93.86%),
gaps = 6/456(1%)).

NeodimorphiconidiaC. L. Zhang, gen. nov.

Mycobank number: MB84251Facesoffungi number: FOF16917

Etymologyi Named after its morphological similarity Bimorphiconidia

Endophytic within the shoot of healthiiscanthus sp. Poaceag Sexual morph:
Undetermined. Asexual morpMycelium septate, branched, smooth, and Imgato pale brown.
Conidiogenous cells phialidic, terminal or intercalary, hyaline to pale brown, cylindrical to
lageniform, straight or curved. Conidia dimorphic. Microconidia aseptate lunate, slightly to
strongly curved, allantoid to fusiform, sinuousahge. Macroconidia lunate, allantoid to fusiform,
hyaline. Hyphopodia lobed, dark brown.

Type specie$ Neodimorphiconidia zhejiangensisL. Zhang.

Notesi Three endophytefom this study,namely ZJE01842, ZJE01843, and ZJE01844,
form a distinct clade 15, resulting in the introduction of a new genus and a new species named
Neodimorphiconidia zhejiangengis accommodate them

Neodimorphiconidia zhejiangensi€.L. Zhang sp. nov Fig. 24

Mycobank number: MB842514acesoffungi number: FOF16939

Etymologyi The specific epithet refers to the type location.

Holotypei CGMCC3.20912

Endophytic within the shoot of healthimiscanthus sp. Poaceag Sexual morph
Undetermined.Asexual morph Small conidiogenous cells phialidic, terminal or intercalary,
hyaline, cylindrical to lageniform, slightness, straight or curved, 89x2 um, Microconidia aseptate
lunate, slightly to strongly curved, allantoid to fusiform, sinuous, hyalinglZ.5x1.%52 em ( n =
50). Large conidiogenous cells phialidic, terminal or intergalayaline to pale brown, cylindrical
to lageniform, fat, straight or curved, 81 x 6.5 um. Macroconidia lunate, allantoid to fusiform,
slightness, hyaline, 480 x 2.54.5 um (n = 7). Hyphopodia lobed, dark brownj 22 x 1G 14
pm (n = 20).
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Figure 24 1 Neodimorphiconidia zhejiangensis(YNEO1842). AC Hyphopodia.
Di F Conidiogenous cells.i® Microconidia. J L Macroconidia and microconidia. Scale bars = 10

pm.

Culture characteristicé Colonies on PDA reaching P82 mm after 7 d at 25 °C, cottony,
aerid mycelium moderate to abundant, white, margin foggy, villiform. Reverse grayish yellow to
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very dark grayish blue. Colonies on MEA reaching & mm after 14 d at 25 °C, cottony, flat,
aerial mycelium moderate, white to pale gray, margin foggy, effusepidni Reverse grayish
yellow.

Material examined China, Zhejiang Province, Baishanzu National Nature Reserve, isolated
from the shoot ofMiscanthussp. Poaceag October 2018, C.L. Zhang ZJE01842 (Holotype
CGMCC3.20912, stored in a metabolically inactstate), extype living culture ZJE01842. China,
Zhejiang Province, Baishanzu National Nature Reserve, isolated from the siMistafthussp.
(Poaceag October 2018, C.L. Zhang ZJE01843. China, Zhejiang Province, Baishanzu National
Nature Reserve, isaled from the shoot dfliscanthussp. Poaceag October 2018, C.L. Zhang
ZJE01844.

GenBank numbers ZJE01842: ITS = MW479003, LSU = MW478088, ACT = 0Q918133,
MCM7 = 0Q942237, RPB1 = MW482833, TEF1 = MW482723. ZJE01843: ITS = MW479008,
LSU = 0Q932803, AT = 0Q918134, MCM7 = 0Q942238, RPB1 = 0Q942250, TEF1 =
0Q918208. ZJE01844: ITS = MW479011, LSU = 0Q932804, ACT = 0Q918135, MCM7 =
MW482615, RPB1 = MW482834, TEF1 = MWA482724.

Notesi Phylogenetically, this genus forms a unique clade wilMagnaporthaceaend is
closely related toOmnidemptusand Dimorphiconidia Morphologically, it differs from
Dimorphiconidiaby having hyphopodia and slightly larger macroconidiai 6% 2.54.5 um).
Compared to Omnidemptus(HernandezRestrepo et al. 2019)this genus pragtes both
macroconidia and micrconidia simultaneously. This genus was isolated from the shoot of
Miscanthussp. from Baishanzu National Nature Reserve, Zhejiang Province.

Based on a sequence similarity searcuksingagai n
the ITS sequence of straJE01842 the closest hits includ®. graminisstrain CBS 138107
(MK487734; ldentities = 405/441(92%), gaps = 15/441(3%giciphora oryzaeisolate R56-1
(GenBank EU636699; Identities = 412/454(91%), gaps = 20/454(4%g)acalifornicusCPC
26044 fromStenotaphrum secundatuf@enBank KX306490; Identities = 407/450(90%), gaps =
16/450(3%)).

Bifusisporella R.M.F. Silva, R.J.V. Oliveira, J.D.P. Bezerra, J.L. Bezerra, SMatta & G.A.
Silva, Mycological Progress 18 (852 (2019)

Endophytic within the stems and leaves of Poaceae plants. Conidiogenous cells phialidic,
curvate, elongated, cylindrical or clavate, pale brown, solitary or aggregate. Conidia dimorphic.
Macroconidia curved, falcate, hyaline, smooth, aseptaiétulgte, tapering to pointed ends.
Microconidia falcate, straight to slightly curved, hyaline, smooth, aseptate. Hyphopodia brown,
smooth, elongate, mulkbbulate.

Type species Bifusisporella sorghiR.M.F. Silva, R.J.V. Oliveira, J.D.P. Bezerra, J.L.
Bezerra, C.M. Souzhklotta & G.A. Silva.

Notesi The genusBifusisporellawas introduced by Silva et al. (2019) to accommodate
Bifusisporellasorghi The specieBifusisporellasichuanensisvas introduced b¥eng et al. (2022)
with a sexual morph. Phylogerelly, Bifusisporella sichuanensiscan bedistinguishes from
Bifusisporella forming a distinct, independent clade F18.idta sister group to the genera
Bifusisporella and Neobifusisporella Therefore, we propose transferringifusisporella
sichuanensiso a new combinatior)enorhytisma sichuanensgevenendophytes from this study,
namely YNEO0934, YNEO01000, YNEO1170, YNEO01150, YNEO1004, YNEO1143, and
YNEO00994, cluster withthe known specie8ifusisporella sorghiand ahighly similar affinity
MJ2014 within clade F16 This clade received robust support and exhibited four subclades
Specifically, MJ2014orms a distinct subclade, tvifusisporella sorghstrains constitute another
distinct subcalde, and the strains YNE0O0934, YNE01000, YNE01170, and YMNE&Gbrm yet
another subclade, which is proposed B8usisporella graminicola Finally, YNE01004,
YNEO1143, and YNEO0994 constitute the lastbclade, whichis suggested aBifusisporella
graminis
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Bifusisporella graminicolaC. L. Zhangsp. nov. Fig. 25

Mycobank number: MB49535; Facesoffungi number: FOF16925

Etymologyi Named after the grass hosts from which it was isolated.

Holotypei CGMCC3.24891

Endophytic within the leaves #&fanicum bisulcatumSexual morph: Undetermined. Asexual
morph: Conidiogenas cells phialidic, terminal or intercalary, cylindrical to lageniform, 156759
X 6.4 7.8 um (n = 4) Conidialunate slightly curved, hyaline25.532.5 x 33.5 um (n = 15),
3-septate, septate indistinct, protoplasm aggregates to form liquid droplets conidia old and
mature Hyphopodia irregular, dark brow8,5 13 x 6.59.5 um (n = 30).

Culture characteristicé Colonies on PDA reaching 39 mm after 7 d at 25 °C, flat, aerial
mycelium moderate, white to yellowsihite in the center, margin hyalinBeverse dark grayish
yellow. Colonies on MEA reaching 39.5 mm after 14 d at 25 °C, aerial mycelium few, flat, white,
central villous. Reverse dark grayish blue to grayish yellow.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban River \&ladr
National Nature Reserve, isolated from the leave®aficum bisulcatumOctober 2018C.L.
Zhang YNE00934 (Holotype CGMCC3.24891, stored in a metabolically inactive statéypex
living culture YNEO0934. China, Yunnan Province, Xishuangbanna, Na&daer Watershed
National Nature Reserve, isolated from the stenPofceaeplants, October 2018, C.L. Zhang
YNEO01000. China, Yunnan Province, Xishuangbanna, Naban River Watershed National Nature
Reserve, isolated from the stemRdaceaeplants, October 28, C.L. Zhang YNE01150. China,
Yunnan Province, Xishuangbanna, Naban River Watershed National Nature Reserve, isolated from
the stem of Poaceae plants, October 2018, C.L. Zhang YNE01170.

Figure 2571 Bifusisporella graminicolgd YNE00934). A HyphopodiaB Conidiogenous cells and
conidia. C Conidiogenous cells. D Conidia. Scale bars =10 pm.
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GenBank numbers YNEO0934 ITS = MW479074, LSU = MW47808HACT = 0Q918108,
MCM7 = MW482563,RPB1= MW482801,TEF1= MW482636. YNEO1000: ITS = MW479075,
LSU = MW47809, ACT = OQ918110MCM7 = MW482562,RPB1= MW482802 andlrEF1 =
MW482641. YNE01150: ITS = MW479077, LSU = MW478092CM7 = MW482561,RPB1=
MWwW482805, TEF1 = MW482642.YNE0117Q ITS = MW479079, LSU = MWA478097ACT =
0Q918109MCM7 = MW482560 RPB1= MW482803 TEF1= MW482637.

Notes 1 Phylogenetically, this species forms a cluster wBtifusisporella graminisand
Bifusisporella sorghi Morphologically, it differs fromBifusisporella graminisby having larger
hyphopodia. It differs fromBifusisporella sorghiby having smaller hyphopodia and lacking
microconidia, whereaBifusisporella sorghhas both macraand microconidia simultaneously.

Based on a sequence similarity search agai
the ITS sequence of strain YNE@2R the closest hits includgifusisporella sorghstrain URM
7864 from leaves oborghum bicolo(GenBank MK060156.1; Identities = 414/426(97%), gaps =
5/426(1%)), Bifusisporella sorghiURM 7442 from leaves ofSorghum bicolor (GenBank
NR_164042.1; Ideniis = 412/426(97%), gaps = 7/426(1%)).

Bifusisporella graminisC. L. Zhangsp. nov. Fig. 26

Mycobank number: MB8425Q&acesoffungi number: FOF16926

Etymologyi Named after the grass hosts from which it was isolated.

Holotypei CGMCC3.20899

Endophytic wihin the leaves or stems of Poaceae plants. Sexual morph: Undetermined.
Asexual morph: Conidiogenous cells phialidic, terminal or intercalary, hyaline when young and
pale brown when mature, cylindrical to lageniform, straight to curvej 28.5x 36.5 pum(n = 3),
with a cylindrical collarette up toi2.5 um. Conidia lunate, slight curved, fat, hyalinej 4% x
3.5'4 um (n = 20). Hyphopodia lobed, brown, 10.5 x 7.5 um (n = 5).

Culture characteristicé Colonies on PDA reaching 33 mm after 7 d at 25 °C, #atial
mycelium moderate, pale yellowisthite. Reverse dark grayish blue to grayish yellow. Colonies
on MEA reaching 66 mm after 14 d at 25 °C, cottony, aerial mycelium moderate, flat, white,
margin effuse, rhizoid, brown. Reverse dark gray.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Reserve, isolated from the steniPadiceaeplants, October 2018, C.L. Zhang
YNEO01143 (Holotype CGMCC3.20899, stored in a metabolically inactive statéypexliving
culture YNEO1143. China, Yunnan Province, Xishuangbanna, Naban River Watershed National
Nature Reserve, isolated from the stenPoficeaeplants, October 201&.L. ZhangYNE00994
China, Yunnan Province, Xishuangbanna, Naban River Watershed National Na&sgeveR
isolated from the stem &foaceaelants, October 201&;.L. ZhangYNE01004.

GenBank numbers YNE01143: ITS = MW479087, LSU = MW478068CT = 0Q918113,
MCM7 = 0Q942228RPB1= MW482809,TEF1 = MW482644.YNE00994 ITS = MW479084,

LSU = MW478066,ACT = 0Q918111,MCM7 = MW482565,RPB1 = MW482808, TEF1 =
MW482643. YNEO01004: ITS = MW479085, LSU = MW47806ACT = 0Q918112,MCMT:
MW482564,RPB1 MW482807, TEFL MW482645.

Notesi Phylogenetically, the species is placed within Bifeisisporellaclade ands closely
related toBifusisporellasorghi Morphologically, it differs fromBifusisporellasorghi (Silva et al.
2019) by producing onlymacroconidia (2i745 x 3.54 um) that are longer than those found in
Bifusisporella sorghi Additionally, it differs by having lobed fiphopodia. This species was
isolated as an endophyte from the sterRadiceaglant from Xishuangbanna, Yunnan Province.

Based on a sequence similarity search agai
the ITS sequence of straWNE01143 the closest hits includBifusisporella sorghURM 7442
from leaves ofSorghum bicolor(GenBank MKO060155; Identities = 402/418(96%), gaps =
7/418(1%)), O. graminisstrain CBS 138107 (MK487734; Identities = 340/377(90%), gaps =
11/377(2%)), andSlopiomyces cylindrosporustrain CBS 611.75 from grass roots (associated
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with Phialophora graminicola (GenBank KM484945; Identities = 244/256(95%), gaps =
4/256(1%)).

Figure 26 i Bifusisporella graminifYNE01143). AC Hyphopodia. DF Conidiogenous cel
G Conidiogenous cells and conidia.lHConidia. Scale bars = 10 pum.

NeobifusisporellaC. L. Zhanggen. nov.
Mycobank number: MB8425QFacesoffungi number: FOF16916
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Etymologyi Named after its morphological similarity Bifusisporella

Endophytic vithin the leaves or stems of Poaceae plants. Sexual morph: Undetermined.
Asexual morph: Mycelium branched, smooth, hyaline to pale brown, contains bubbles.
Conidiogenous cells phialidic, terminal or intercalary, hyaline to pale brown, cylindrical to
lagenform, straight or slight curved, with a cylindrical to funnel shaped collarette. Conidia lunate,
allantoid to fusiform, slight curved, hyaline. Hyphopodia lobed or chlamydospkeesdark
brown.

Type specie$ Neobifusisporella gramini€. L. Zhang.

Notes i Five endophytedrom this study,namely YNEOO572, YNEOO573, YNEOO0598,
YNEO00910, and YNE00998orm a distinct clade within clade F17, resulting in the introduction of
a new genus namedleobifusisporellato accommodate themAmong them two subclades
exhibited high bootstrap values, indicating the presence of two new species: thsubrdade,
containingYNEO00598, YNEO0O0572, and YNEOO573, is proposed\a®bifusisporella graminjs
while the second subclade, containg YNE00910 and YNEO00998, is suggebdtedbéfusisporella
graminicola Neobifusisporellas a sister taxon tBifusisporella

Neobifusisporella graminiC. L. Zhang, sp. nov. Fig. 27

Mycobank number: MB8425Q0&acesoffungi number: FOF16938

Etymologyi Named after the grass hosts from whiclvats isolated.

Holotypei CGMCC3.20900

Endophytic within the leaves or stems Bbaceaeplants. Sexual morph: Undetermined.
Asexual morph: Conidiogenous cells phialidic, terminal or intercalary, hyaline to pale brown,
cylindrical to lageniform, straight oslight curved, 1647.5 x 3.%5.5 pym (n = 10), with a
cylindrical to funnel shaped collarette. Conidia aseptate, lunate or fusiform, slight curved, hyaline,
13.529 x 45 pm (n = 50). Hyphopodia lobed, dark brown,i95 x 11 um (n = 15).

Culture charactésticsi Colonies on PDA reaching B25 mm after 7 d at 25 °C, cottony,
aerial mycelium moderate to abundant, white, margin foggy. Reverse center grayish yellow to
slightly desaturated orange, margin grayish blue. Colonies on MEA reaclii§ Bim after 14
at 25 °C, cottony, flat, aerial mycelium few to abundant, pale grayish yellow to hyaline, margin
foggy. Reverse dark grayish orange to grayish orange.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Resee, isolated from the leaves Ofyza meyerianagubsp granulata(Poaceag
October 2018, C.L. Zhang YNEO00598 (Holotype CGMCC3.20900, stored in a metabolically
inactive state), exype living culture YNE00598. China, Yunnan Province, Xishuangbanna, Naban
River Watershed National Nature Reserve, isolated from the leav@syah meyerianasubsp
granulata (Poaceag October 2018,C.L. Zhang YNEOO572 China, Yunnan Province,
Xishuangbanna, Naban River Watershed National Nature Reserve, isolated from tlseoleave
Oryza meyerianaubspgranulata(Poaceag October 2018C.L. ZhangYNE00573.

GenBank numbers YNEOO598 ITS = MW479068, LSU = 0Q932793CT = 0Q918105,
MCM7 = MW482547,RPB1= MW482787,TEF1= MW482686.YNEOO572:ITS = MW479056,

LSU = MW478044,ACT = 0Q918103,MCM7 = MW482553,RPB1 = MW482794,TEF1 =
MW482681. YNEOO573: ITS = MW479062, LSU = MW478045CT = 0Q918104 MCM7 =
MW482554, RPB1= MW482795,TEF1= MW482690.

Notesi Phylogenetically, this genus forms a unique clade willhagnaporthaceaeclosely
related toBifusisporella Morphologically, it differs fromBifusisporellaby having largemphialidic
conidiogenous cells and wideonidia (Silva et al. 2019)This genus was discovered as en
endophyte within the leaves Gfryza meyerianagubsp.granulata collected from Xishuangbanna,
Yunnan Province, China.

Based on a sequence similarity search agai
the ITS sequence of straWNE00598 the closest hits includBifusisporella sorghURM 7442
from the leaves ofSorghum bicolor(GenBank MKO060155; Identities = 385/418(92%), gaps =
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6/418(1%)), andD. graminisstrain CBS 138107 (MK487734; Identities = 334/374(89%), gaps =
11/374(2%)).

Figure 271 Neobifusisporella gramini§YNE00598). A C Hyphopodia. DI Conidiogenous cells
and conidia. L Conidia. Scale bars = 10 pm.

Neobifusisporella graminicoleC. L. Zhang, sp. nov. Fig. 28

Mycobank number: MB49534; Facesoffungi number: FOF16937

Etymologyi Named after the grass hosts from which it was isolated.

Holotypei CGMCC3.24897

Endophytic within the leaves ofAxonopus compressusSexual morph: Undetermined.
Asexual morph: Conidiogenous cells phialidi®.925.9 x 55.2um (n = 3),with a collarette.
Conidia lunate 3-septate, 42i&%0 x 3.24.9 um (n = 9).Hyphopodia subglobose to irregular,
brown,8.5/15.5 x 9.512.5 ym (n = 12)

Culture characteristics Colonies on PDA reaching 39 mm after 7 d at 25 °C, cottony, aerial
mycelium dense and abundant, white, dorsal dark, central villous, margin rhizoid. Reygrse
grayish yellow. Colonies on MEA reaching 68.5 mm after 14 d at 25 °C, cottony, aerial mycelium
dense and abundant, white, central villous, margin rhizoid. Reverse grayish orange.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban RWeatershed
National Nature Reserve, isolated from the leavesvanopus compressu®ctober 2018, C.L.
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Zhang YNEO00910 (Holotype CGMCC3.24897, stored in a metabolically inactive statigpeex
living culture YNE0910. China, Yunnan Province, XishuangbarMaban River Watershed
National Nature Reserve, isolated from the stenPofceaeplants, October 2018, C.L. Zhang
YNEO0998.

GenBank numbers YNE0910: ITS = MW479073, LSU = MW47807ACT = 0Q918106,
MCM7 = MW482543,RPB1= MW482784, TEF1= MW482693. YNE0998: ITS = MW479072,

LSU = MW478072,ACT = 0Q918107,MCM7 = MW482542, RPB1= MW482785, TEF1 =
MW482694.

Figure 281 Neobifusisporella graminicolfY NE0O0910). A Hyphopodia. B Conidiogenous cells
and conidia. C Conidiogenous cells.MConidia. Scale ia = 10 pum.
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Notesi Phylogenetically, this species belongs to a cluster Webbifusisporella graminis
Morphologically, it differs fromNeobifusisporella gramini®y having fewer conidia and red
shaped conidia.

Based on a sequence similarity search agdin t he NCBI 6 s GenBank nuc
the ITS sequence of strain YNE00910, the closest hits include Fungal sp-&H B8m the stem
of wild rice (GenBank GQ220333.1; Identities = 383/407(94%), gaps = 5/407(1%)),
Magnaporthaceaesp. S102-1 (GenBank HMO008633.1; Identities = 392/427(92%), gaps
20/427(4%)), andBifusisporella sorghiisolate F8831 (GenBank ON332176.1; Identities
398/436(91%), gaps = 21/436(4%)).

XenorhytismaC. L. Zhang, gen. nov.

Mycobank number: MB854765; Facesoffungi numibe+16924

Etymologyi The generic name refers to the tar spot forms on host leaves which resemble
those caused by the geriRBytisma

Parasitic on living leaves oPhyllostachys eduligPoaceag Ascostromata separate or
gregarious, subglobose, black, ieceous, semimmersed, unilocular or multilocular, glabrous.
Peridium composed ofi 3 layers, with hyaline to brown cells of textura angularis. Hamathecium,
hyaline, cellular, with distinct septa. Ascispored, bitunicate, cylindrical, with an apical atiser
and a short pedicel. Ascospores overlapping, biseriate, hyaline, fusifeseptdéie, rarely
constricted at septate, with narrowly rounded ends, smeallled, guttules, without gelatinous
sheath. This description is based on Zeng et al. (2022).

Typespecie§ Xenorhytisma sichuanené®. Zeng, Y.C. Lv & C.L. Yang) C.L. Zhang.

Xenorhytisma sichuanensg. Zeng, Y.C. Lv & C.L. Yang) C.L. Zhangom.nov.

Mycobank number: MB854766; Facesoffungi number: FOF16951

Holotypei SICAU 220073

[ Bifusisporella &£huanensi€Q. Zeng, Y.C. Lv & C.L. Yang, in Zeng, Lv, Xu, Deng, Wang,
Liu, Liu, Yang & Liu, Journal of Fungi 8(no. 702): 14 (2022)

Description and illustration Zeng et al. (2022).

Notesi PhylogeneticallyXenorhytisma sichuanenséstinguishes itselfrbm Bifusisporella
forms a distinct independent clade F18,sita sister group to the geneBafusisporellaand
Neobifusisporella t her ef or e, w e Bifusigpprals sichuanergis stf @ r @i nnge
combination Morphologically, Xenorhytisma sichugense produces coriaceous ascostromata,
cylindrical asci, fusiform ascosporess noted byeng et al. (2022)while Bifusisporella(Silva et
al. 2019)andNeobifusisporellaloes not possess a sexual morph.

NeophialophoraC. L. Zhanggen. nov.

Mycobank mmber: MB842509Facesoffungi number: FOF16919

Etymologyi Named after its morphological similarity Rhialophora

Endophytic in the living roots oPoaceaeplants. Sexual morph: Undetermined. Asexual
morph: Hyphae septate, branched, smooth, hyaline.diegenous cells phialidic, terminal or
intercalary, hyaline, cylindrical to lageniform, straight or curved. Conidia lunate, allantoid to
fusiform, slight curved, hyaline. Hyphopodia not observed.

Type species Neophialophora gramini€. L. Zhang.

Notesi Three endophytes from this stusygmelyYNE01207, YNEO01215, and YNEO1661,
were found to cluster with two unidentifiedfinities DS324 and DS3549rming a distinct clade
F22. This led to the introduction of a new genus and a new species MNeoptialoplora
graministo accommodate them

Neophialophora gramini<C. L. Zhang, sp. nov. Fig. 29

Mycobank number: MB84251Facesoffungi number: FOF16941
Etymologyi Named after the grass hosts from which it was isolated.
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Holotypei CGMCC3.20907

Endophytc in the roots ofPoaceaeplants. Sexual morph: Undetermined. Asexual morph:
Conidiogenous cells phialidic, terminal or intercalary, hyaline, cylindrical to lageniform, straight or
curved, 1118 x 2.53.5 um (n = 16). Conidia lunate, allantoid to fusifoishght curved, hyaline,

417 x 11 2 um (n = 50). Hyphopodia not observed.

Culture characteristics Colonies on PDA reaching 32 mm after 25 d at 25 °C, cottony,
villiform, aerial mycelium abundant, white, margin complete. Reverse grayish orange. Colonies on
MEA reaching 47 mm after 14 d at 25 °C, cottony, flat, aerial mycelium few, pale yellow to
hyaline, margin foggy. Reverse grayish yellow.

Material examinedi China. Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Reserve, isolatearfr the roots oPoaceaeplant in October 2018, C.L. Zhang
YNEO01207 (Holotype CGMCC3.20907, stored in a metabolically inactive stataypexiving
culture YNEO1207. China. Yunnan Province, Xishuangbanna, Naban River Watershed National
Nature Reserve, itated from the roots dPoaceaelant in Naban River Watershed, October 2018,
C.L. Zhang YNEO1215. China. Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Reserve, isolated from the rootfohceaeplant in Naban River Watershed,
Octdber 2018, C.L. Zhang YNEO1661.

GenBank numbers YNE01207 ITS = MW479024; LSU = MW478103ACT= 0Q918149;

RPB1 = MW482837; andTEF1 = MWA482734. YNEO01215: ITS = MW479025; LSU =
MW478104; ACT = 0Q918150;MCM7 = MW482617; RPB1 = MwW482838; andTEF1 =
MW482735 YNEO01661: ITS = MW479029; LSU = ON24471RBPB1= ON367460; andEF1=
ON367455.

Notesi Phylogenetically, this genus forms a unique clade wilagnaporthaceaand is
closely related to Pseudophialophora and Budhanggurabania Morphologically,
Pseudophalophorahas larger conidia (Crous et al. 2017, Luo et al. 2014, Luo et albp04bile
Budhanggurabanidasdistinctive 3septate ascosporgsompared to other genera in the clade, this
genus is characterized by having lunate conidia. The genus waie@sak an endophyte from the
roots of healthyPoaceaelants collected in Xishuangbanna, Yunnan Province.

Based on a sequence similarity search againrn
the ITS sequence of strain YNE01207, the closest hits Gaeumannomycella caricicola
CPC33925 fromCarex remota(GenBank MK442584; Identities = 414/461(90%), gaps =
13/461(2%)),Pseudophialophora schizachyigolate AL3s4 (GenBank KF689650; Identities =
403/453(89%), gaps = 10/453(2%B)dhanggurabania cynodtioola BRIP 59305 frontCynodon
dactylon(GenBank KP162134; Identities = 404/456(89%), gaps = 14/456(3%)).

HongkuiomycesC.L. Zhang, gen. nov.

Mycobank number: MB849531; Facesoffungi number: FOF16915

Etymologyi Named in honor of Prof. Hongkui Chen, ameering figure in the fields of
Chinese plant pathologist and mycology.

Endophytic in the livingPoaceaeplants. Sexual morph: Undetermined. Asexual morph:
Conidiophores and conidia not observed. Hyphopodia clavate, pointed at the front,sbaptt,
or lobed, hyaline when young, becoming brown when mature.

Type specie$ Hongkuiomyces graminicol@. L. Zhang.

Notesi Phylogenetically, a distinct clade F@&éth high bootstrap valuesas formed by eight
endophytes from this studgpamelyYNEOO633, YNE0OO63, YNEOO607, YNE00626, YNEO0685,
YNEO00987, YNE00999, and YNE01160, withitagnaporthaceaeTherefore, a new genus named
Hongkuiomycesvas proposed to accommodate them. Within this clade, three subwolélddsgh
bootstrap values were identified, supportihgir classification as three new spedegel| taxa: the
subclade containing YNE00987, YNEO00999, and YNEO01160 is proposddoagkuiomyces
graminicolg the subclade containing YNEO0633, YNEOO0635, and YNEOO607 is proposed as
Hongkuiomyces graminisand tle subclade containing YNE00626 and YNEOG85 is identified as
Hongkuiomycesp.
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Figure 29 7 Neophialophora graminifYNE01207). AL Phialide and conidia. Scale bars =
10 pm.

Hongkuiomyces graminicolaC. L. Zhang, sp. nav Fig. 30
Mycobank number: MB843®; Facesoffungi number: FOF16933
Etymologyi Named after the grass hosts from which it was isolated.




Holotypei CGMCC3.24896

Endophytic in the stems d¢foaceaeplants. Sexual morph: Undetermined. Asexual morph:
Conidiophores and conidia not observed. Hygddia dimorphic, mostly clavate and pointed at the
front, 30.362.6 x 712 um (n = 12), or few steshaped, 34.2 x 25.3 um (n = 2), hyaline when
young, becoming brown when mature.

Culture characteristics Colonies on PDA reaching 32.3 mm after 7 d at°€5 cottony,
aerial mycelium moderate, hyaline to white, margin effuse, foggy. Reverse center mostly
desaturated dark blue, margin grayish blue. Colonies on MEA reaching 62.7 mm after 14 d at
25 °C, cottony, aerial mycelium moderate, color changing froowbrto white from center to
margin. Reverse center very dark grayish yellow, margin light grayish yellow.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Reserve, isolated from the stemPadceaeplants inNaban River Watershed,
October 2018, C.L. Zhang YNEO00987 (Holotype CGMCC3.24896, stored in a metabolically
inactive state), exype living culture YNEO0O987. China. Yunnan Province, Xishuangbanna, Naban
River Watershed National Nature Reserve, isolaterh ftbe stems oPoaceaeplants in Naban
River Watershed, October 2018, C.L. Zhang YNE00999. China. Yunnan Province, Xishuangbanna,
Naban River Watershed National Nature Reserve, isolated from the stdPamadaeplants in
Naban River Watershed, October 80C.L. Zhang YNE01160.

GenBank numbers YNEOO987: ITS = MW479018, LSU = MW478114, ACT = 0Q918139,
MCM7 = MW482621, RPB1 = MWwW482840, and TEF1 = MW482727. YNEO0999: ITS =
MW479019, LSU = MW478115, ACT = 0Q918140, MCM7 = 0Q918180, RPB1 = 0Q918192,
and TEF1= 0Q918210. YNE01160: ITS = MW479020, LSU = MW478116, ACT = 0Q918141,
MCM7 = MW482619, RPB1 = MW482841, and TEF1 = MW482728.

Figure 307 Hongkuiomyces graminicoly NE0O0987). A D Hyphopodia. Scale bars = 10 um.

NotesT Phylogenetically, the genus fos a unique clade withiMagnaporthaceaeand is
closely related td®’seudophialophoraBudhanggurabaniaNeophialophoraandXenophialophora
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(in this study). MorphologicallytHHongkuiomycesliffers from its close relatives by lacking conidia
and conidiogenés Additionally, the main morphological difference betweg&longkuiomyces
graminicola and Hongkuiomyces graminigin this study) is in their respective Hyphopodia.
Specifically, the hyphopodia dlongkuiomyces graminicolare clavate, pointed at the frow,
starshaped, while those dfiongkuiomyces graminiare lobed. Furthermore, these two species
were isolated from different sources, witongkuiomyces graminicoligolated from the stems of
Poaceaelants andHongkuiomyces graminisolated from leaves.

Based on a sequence similarity search again
the ITS sequence of strain YNEO0987, the closestildiside Fungal sp. ZH S5@-1 from the
stem of wild rice (GenBank GQ220335; Identities = 442/481(92%), gapk4/481(2%)),
Gaeumannomyecella caricicoldaBS145041 fronCarex remotgGenBank NR_163360;ldentities =
420/461(91%), gaps = 9/461(1%)), and Fungal sp. E14709C from the stdRenefalmia
thyrsoidea(GenBank KM265656; Identities = 423/466(91%), gaps = 16/26§)(3

Hongkuiomyces gramini€. L. Zhang, sp. nov. Fig. 31

Mycobank number: MB849533; Facesoffungi number: FOF16934

Etymologyi Named after the grass hosts from which it was isolated.

Holotypei CGMCC3.24895

Endophytic in the leaves @ryza meyerianaSexual morph: Undetermined. Asexual morph:
Conidiophores and conidia not observed. Hyphopodia lobed and dark brown, 11.5 x 10.5 um
(n=23).

Culture characteristics: Colonies growing on PDA reaching 27.6 mm after 7 d at 25 °C,
surface cottony, aerial myceliumoderate, white, margin rhizoid. Reverse grayish blue. Colonies
growing on MEA reaching 68.8 mm diam after 14 d at 25 °C, cottony, aerial mycelium few to
moderate, color changing from white to hyaline from center to margin, margin effuse, foggy.
Reverse drk gray.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Reserve, isolated from the leavelrgka meyeriangubsp granulata(Poaceag
October 2018, C.L. Zhang YNEOO0635 (Holotype CGMCC3.24895, stored metabolically
inactive state), exype living culture YNEOO635. China. Yunnan Province, Xishuangbanna, Naban
River Watershed National Nature Reserve, isolated from the leav®@syph meyerianasubsp.
granulata (Poaceag October 2018, C.L. Zhang YNEOOBO China. Yunnan Province,
Xishuangbanna, Naban River Watershed National Nature Reserve, isolated from the leaves of
Oryza meyerianaubspgranulata(Poaceag October 2018, C.L. Zhang YNE00633.

GenBank numbers YNEOO0635: ITS = MW479015, LSU = MW478118CT= 0Q918137,
MCM7 = MW482624,RPB1= MW482844, TEF1= MW482731. YNEOO607: ITS = MW479013;
LSU = MW478111;ACT = 0Q918136;MCM7 = MW482622; RPB1 = MW482842; TEF1 =
MW482729. YNEO0633: ITS = MW479014; LSU = MW47811CT = 0Q918138;MCM7 =
MW482623;RPB1= MW482843;TEF1 = MW482730.

Notes i The main morphological difference betweétongkuiomyces graminicoland
Hongkuiomyces graminifies in their respective hyphopodia. Specifically, the hyphopodia of
Hongkuiomyces graminicolavere clavate, pointed atehfront, or stashaped, while those of
Hongkuiomyces graminisere lobed. Additionally, these two species were isolated from different
sources, withHongkuiomyces graminicolasolated from the stems odPoaceaeplants and
Hongkuiomyces graminisolated fom leaves.

Based on a seqguence similarity search againrn
the ITS sequence of strain YNEOO635, the closest hits indfudgal sp. ZH S5@-1 from the
stem of wild rice (GenBank GQ220335% Identities = 460/482(95% gaps = 5/482(1%)
Gaeumannomycellgp. isolate 1%rom Brachypodium rupestréGenBankMW528562 Identities =
427/471(91%) gaps =14/471(2%), and Gaeumannomycesp. MH576 (GenBank FJ430719
Identities =427/473(90%)gaps =13/473(2%).
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Xenophialophaa C.L. Zhang, gen. nov.

Mycobank number: MB84251%acesoffungi number: FOF16923

Etymologyi Named after its morphological similarity Rhialophora

Endophytic in the livingPoaceaeplants. Sexual morph: Undetermined. Asexual morph:
Mycelium consisting b septate, branched, smooth, hyaline to brown hyphae. Conidiophores
differentiated to some extent, branched. Conidiogenous cells phialidic, hyaline to pale yellow,
grouped, terminal or intercalary, lageniform, cylindrical, straight or curved. Conidia).stightly
curved, allantoid, hyaline. Hyphopodia chlamydosddwe, globose, hyaline when young,
becoming lobed and brown when mature.

Type specie$ Xenophialophora graminicol&.L. Zhang.

Notesi Three endophytes from this studyamelyYNE1240, YNEO247, and YNEO1531,
form a distinct clade F27 withiNlagnaporthaceaeeading to the proposal of a new genus named
Xenophialophorato accommodate themAmong these, YNE1240 and YNEO01247 constitute a
distinct subclade, providing support for their classifamatas a new specie¥Xenophialophora
graminicola.

Figure 311 Hongkuiomyces gramini¢NEO0635. A B Hyphae. C, D Hyphopodia. Scale bars =
10 pm.

Xenophialophora graminicoleC. L. Zhangsp. nov. Fig. 32
Mycobank number: MB84375%acesoffunghumber: FOF16950
Etymologyi Named after the grass hosts from which it was isolated.
Holotypei CGMCC3.20997
Endophytic in the stems @ryza meyerianaSexual morph: Undetermined. Asexual morph:
Conidiogenous cells phialidic, hyaline, lageniform, 13.5 g with a cylindrical collarette up to
1.5um. Conidia allantoid to oval, hyaling,BL.5 x 23.5 um (n = 50). Hyphopodia lobed, hyaline
at the beginning, become dark brown when maturej18.814%518 . 5 em (n = 10) .
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Culture characteristics Colonies @m PDA reaching 25 mm after 7 d at 25 °C, flat, white,
aerial mycelium few. Reverse center dark grayish blue, margin grayish yellow. Colonies on MEA
reaching 63 mm after 14 d at 25 °C, flat, white, aerial mycelium few. Reverse dark grayish yellow
to mostlydesaturated dark orange.

Material examinedi China, Yunnan Province, Xishuangbanna, Naban River Watershed
National Nature Reserve, isolated from the stenfSrgka meyeriangubsp.granulata(Poaceag
October 2018,C.L. Zhang YNE01240 (Holotype CGMCC3.2@9, stored in a metabolically
inactive state), exype living culture YNE01240China, Yunnan Province, Xishuangbanna, Naban
River Watershed National Nature Reserve, isolated from the ster@symé meyerianaubsp.
granulata(Poaceag October 2018, C.L.Zhang YNE01247.

GenBank numberYNE01240:ITS = MW479021; LSU = MW478108ACT = 0Q918142;
MCM7 = MW482618; RPB1 = MW482847; andTEF1 = MW482725. YNEO01247: ITS =
MW479022; LSU = 0Q89127%CT= 0Q918143TEF1= 0Q918209.

Notesi Phylogenetically, this gesuforms a unique clade withiMagnaporthaceaend is
closely related taPseudophialophora, Budhanggurabangad Neophialophora(in this study)
Morphologically, the closely related gendseudophialophorahas shorter and fattewblong
ellipsoidalconidia(Crous et al. 2017, Luo et al. 2014, Luo et al. 2)1&while Budhanggurabania
hascylindrical conidia and produces teleomorpkjgoresCrous et al. 2015)andNeophialophora
has lunate conidia. In contrast, this genus has hyphopodia and lunate conedispeties was
isolated as an enophytic fungus from the stems of he@ltilga meyerianaubsp.granulatafrom
Xishuangbanna, Yunnan Province, China.

Based on a sequence similarity search again
the ITS sequencef strainYNEQ0124Q the closest hits includealciphoriella solaniterrestrisCBS
117.83 from field soil (GenBank KM484842; Identities = 423/472(90%), gaps = 11/472(2%)),
G. australiensis CPC26058 from Triticum aestivum (GenBank KX306480; Identities =
423472(90%), gaps = 15/472(3%)), a@heumannomycella caricicol@PC33925 fromCarex
remota(GenBank MK442584; Identities = 419/470(89%), gaps = 9/470(1%)).

Figure 32 i Xenophialophora graminicola(YNE01240). AB Hyphopodia. C Phialide.
D-E Conidia. Scle bars = 10 um.

DISCUSSION

Prior to this study, five families withinMagnaporthales viz. Magnaporthaceae
Pyriculariaceae Ophioceraceage Pseudohalonectriaceae and Ceratosphaeriacege were
introduced through muHbcus phylogenetic analysfslongsanaret al. 2017, Klaubauf et al. 2014,
Luo et al. 2019, Thongkantha et al. 200Bxcept for species in the famili€eratosphaeriaceae
and Pseudohalonectriaceaavhich are reported on decayed wood in aquatic or terrestrial habitats,
Magnaporthalescomprisesa diverse array of plafgathogenic and endophytic fungi, most of
which are associated with monocotyledoAslarge number ofendophytic fungiisolated from
Poaceaeplants one of the most diverse plant family worldwide, are founMagnaporthaceae
Pyriculariaceae and OphioceraceagFeng et al. 2021)This study conducted phylogenetic and
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taxonomic analyses dflagnaporthalesfocusingon those endophytic fungi. The analyses resulted
in the proposal of 42 new taxa, comprising one new familynew genera25 new species, and
two new combinations. Consequently, the updated classification of theMadeaporthalesiow
includes six families, 52 genera, and 305 species, asatetaifipplementary Table 2.

Based on combined mulbcus sequence dataguafliformis lignicola, Muraeriata africana
Muraeriata collapsa and Plagiosphaera immersaform the most basal lineage of the
Magnaporthaceaéamily (Luo et al. 2019Song et al. 2019However, the phylogenetic position of
Aquafiliformis PlagiosphaeraandMuraeriatawas uncertain due to limited sequence information.
Our phylogenetic analyses of LSWMCMC7, RPB1 and TEF1 sequencesfor species of
MagnaporthalegFigs 1 2) revealed six distinct main clades. One main clade (D), which includes
Aquafiliformis Muraeriata, andPlagiosphaerais clearly separated from another main clade (F)
containing other species dflagnaporthaceae Further phylogenomic analysis confirmed this
separation. Thereforesix families corresponding to the six main cladese defined whin
Magnaporthales and a new family, Plagiosphaeraceage is introduced to accommodate
Aquafiliformis Muraeriata, andPlagiosphaera Morphologically,members oPlagiosphaeraceae
have perithecial ascomata withsiform to filiform ascosporesEcologically Muraeriata species
are saprobic in woody habitafsluhndorf et al. 2008)Aquafiliformis lignicolais saprobic on
decaying wood submerged in freshwaiemo et al. 2019)andPlagiosphaera immersahe only
confirmed species of the genus, is found onddst@ms ofUrtica dioica (Urticaceae) and other
herbaceous plant®©ur study also found endophytiquafiliformis lignicolain healthyPoaceae
plants. Thus, members d?lagiosphaeraceaexhibit variousnutritional and lifestyle modes,
ranging fromsaprobicdo endophytic.

The monotypic family Ophioceraceaewas introduced byKlaubauf et al. (2014)
Ecologically, most species @phiocerasare found on decaying woody substrates and herbaceous
plants in aquatic or terrestrial environmefilising et al. 2021, laiet al. 2019, Shearer et al. 1999)
Ophioceras freycinetiaewas recently discovered on leaf spots Bfeycinetia banksii
(Pandanaceae (Crous et al. 2029. In this study, Ophioceras graminiswas identified as
endophytic fungus from healthy leaves Pbacae plants. The strain SYPF 8345 frorRanax
notoginsendAraliaceag (GenBank MF536887) and an uncultured clone 3183 from soil (GenBank
MF571451) showed closest similarity ®©phioceras graminisMorphologically, Ophioceras
freycinetiaeandOphioceras grammis, as asexual morphs linked to the genus, exRibidlophora
like asexual states, typically having phialidic structures with apical collarette. They can be
distinguished by their asexual morph compared to other s&qisibcerasspecies(Jiang et al.
2021, Luo et al. 2019, Shearer et al. 1999)hioceras graminisan further be distinguished by its
smaller aseptate lunate to fusiform conidia and brown, globose to lageniform appressoria compared
to Ophioceras freycinetiagCrous et al. 2024).

Pyriculariaceae was introduced byKlaubauf et al. (2014) Prior to this study,
Pyriculariaceaeconsisted of 11 genera (Hernandez Restrepo et al. 2015, Klaubauf et al. 2014,
Marin-Felix et al. 2019, Wijayawardene et al. 2020). However, this study introduced two new
genera inPyriculariaceae.Morphologically, the asexual morphs are hyphomycetous with simple
branched conidiophores. Conidiogenous cells are integrated, pigmented, and denticulate, with
macroconidia that are hyaline to brown, transversely septate, @&llipsloclavate, or pyriform
(Klaubauf et al. 2014 However, some membersRyriculariaceae such a$yricularia griseaand
Pyricularia oryzae produce lunate microconidia on SNKRlaubauf et al. 2014, Zhang et al. 2014)
Bipyricularia graminisand an unmaedPyriculariaceaesp. YNEOO680wvere observed tproduce
pyriform macroconidia in culture, similar to most members Ryficulariaceae and lunate
microconidia on SNA, similar t®yricularia. Ecologically, most members &lyriculariaceaeare
pathogenic oncereals or turfgrass, such &ricularia oryzae the rice blast fungus, and
Pyricularia griseg the Digitaria blast fungugKlaubauf et al. 2014Zhang et al. 2016aln this
study, Bipyricularia graminisand an unnameByriculariaceaesp. YNE00680 weredentified as
endophytes in healthyoaceaelants. The presence of these endopiBticculariaceaespecies in
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healthy stems and leaves Bbaceaeplants indicates that they can live or at least persist for a
period of their life cycles, without causingsible damage to their hosts.

Magnaporthaceaés the most diverse family within the orddiagnaporthalesBased on our
phylogenetic analyses of ITS, LSWCT, MCM7, RPB1 and TEF1 sequences for species of
Magnaporthacea¢Fig. 6), the family encompasses @&era and three unnamed generic lineages.
This study introducedO new genera, 25 new species, and one new combination. Morphologically,
members oMagnaporthaceagypically producePhialophoralike asexual morphs with two types
of conidia, one aseptateicroconida and the other septate macroconidia. Genera such as
Omnidemptus Dimorphiconidia Neodimorphiconidia Bifusisporella and Neobifusisporella
illustrate this diversity, indicating not only close phylogenetic relationships but also morphological
similarities. Ecologically,Magnaporthaceaespecies are frequently associated with grasses or
cereals, acting as pathogens or endophyResr to this studyseveral adophytic genera and
species within theMagnaporthaceadamily have been recorded. For exale, Bifusisporella
sorghiwas isolated from the healthy leavesSarghum bicoloPoaceag in Brazil (Silva et al.
2019), Bussabanomyces longisporugas found in the healthy leaves aimomum siamense
(Zingiberaceag in Thailand (Klaubauf et al. 2014}Falciphora oryzaewas isolated from the
healthy roots ofOryza meyerianasubsp.granulata (Poaceag in China(Yuan et al. 2010), and
Pseudophialophorapecies were isolated from the roots of heaRmaceaeplants (Crous et al.
2017, Luo et al. 2014, Luo at. 201%). In this study, we identified 9 new endophytic genera and
24 new endophytic species within tiMagnaporthaceadfamily. The significant diversity of
endophytic Magnaporthaceaespecies in healthyPoaceaeplants and other monocotyledons
indicatespotential for discovering additional taxa through further sampling from different regions.
On the other hand, mossaeumannomycespecies cause talkdl disease inPoaceaeplants
(HernandezRestrepo et al. 2016However, Gaeumannomyceamomi has been repted as an
endophyte in the healthy leaves and pseudostemdpofia malaccensi@and Amomum siamense
(Bussaban et al. 20Q1Additionally, species inMagnaporthiopsisare necrotrophic parasites
infecting roots of grasseduo et al. 2017, Luo & Zhang 201¥ines et al. 2020, Wong et al.
2022) Nakataea oryzaecauses rice stem rot (Luo & Zhang 2018mnidemptus affiniand
Omnidemptus lunatusvere isolated from leaf spots oRanicum effusum(Poaceag and
Carpobrotus glaucescer{&izoaceag (Cannon & Alcorn1994, HernandeRestrepo et al. 2019).

In this study, Gaeumannomyces yunnanensMagnaporthiopsis stipgeNakataea graminis
Omnidemptus yunnanensiand Omnidemptus zhejiangensiwere isolated as endophytes.
Inoculation experimentsave confirmedralciphora oryzaeas a dark septate endophyte, promoting
the growth and enhancing disease resistance of(8oeet al. 2013, Yuan et al. 2010), while
Pseudophialophorapp. have negative effects on the growth of switchgrass (Luo et ab)2015

this study (d& not shown), we observed no significant difference in the growth of rice treated with
Gaeumannomyces yunnanensislate YNE01171,0mnidemptus yunnanenssolate YNE01014,
andOmnidemptus zhejiangens®lateZJE01773 comparedtotikeo nt r o | (p O 0.05)
also observed in the roots of the treated rice plants. Howdleggnaporthiopsis stipaésolate
NMEO0039 was found to bhighly pathogenic taice. These interactions between plants and
endophytes suggest that endophytes exybit beneficial or neutral effects on plant growth, and
some endophytic fungi may also be latent pathogens.

The nutritional and lifestyle characteristics are among the most important features of fungi.
Different families ofMagnaporthaledhave adaptetb various nutritional and lifestyle modes. The
basal lineages, includesCeratosphaeriaceaeand Pseudohalonectriaceae are saprobic.
Ceratosphaeriaceaspecies are commonly found on decayed wood, or dead twigs (Wijayawardene
et al. 2020), whilePseudohaloectriaceaespecies aresaprobicon wood in aquatic habitats
(Hongsanan et al. 201Ylost members iOphioceraceaand Plagiosphaeraceaadopt saprobic
lifestyles, although some have transitioned to pathogenic or endophytic lifestyles associated with
plans. Most species in th&yriculariaceae and Magnaporthaceaeare either pathogenic or
endophytic with monocotyledons. These familidisplay various ecological traits but share a
common evolutionary trend of transitioning from saprobic to pathogenic or leytilofifestyles.
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Living as endophytes in healthy plant tissues may play a significant role in their dighelisah
et al. 2020)

Evidence from endophytes, such as the formation of appressoria and the production of
cellulose and lignikdegrading enzyns suggesting that all fungi may have endophytic ancestors
(Bhunjun et al. 2024). Appressoria, along with hyphopodia (Emmett & Parbery 1975), are
specialized cells or adhesion structures from which a penetration peg emerges to infiltrate host
tissues (Chdéiana et al. 2021b). These structures can be unicellular, forming terminally on germ
tubes or laterally or intercalary on hyphae, and include fappovessoria, hyaline appressoria, and
dark/pigmented appressoria (Chethana et al. 2021b). Appressoria arecgaronot only by
pathogens but also by endophytes and saprobes (Chethana et al. 2021a). Most endophytic
Magnaporthaledungi produce melanized appressoria, similar in form and shape to those in their
pathogenic counterparts. For example, the endophytmusgBifusisporella produces brown,
elongated to lobed hyphopodia. Similalyaeumannomyces yunnanenae endophytic species,
and many pathogenic speciesGdeumannomycgsoduce brown, lobed hyphopodia (Hamdez
Restrepo et al. 2016). The pathogeniecsgs inPyricularia (Talbot 2003) and the endophytic
species inBipyricularia produce domehaped approssoria. Recent studies have shown that
melanized appressoria are prevalent amdtggnaporthales with such structures found in
Pyricularia, Omnidemptusand Kohimeyeriopsisas well as both compound and melanized forms
in Gaeumannomyce¢Chethana et al. 2021aMany fungi can switch between endophytic,
pathogenic, and saprobic lifestyles (Photita et al. 2004, Promputtha et al. 2007, Promputtha et al.
2010. Observations of appressoria formation from germ tubes after conidia germination in
saprobes suggest lifestyle shifts from saprobic to pathogenic or endophytic modes (Konta et al.
2016, 2023, Phukhamsakda et al. 2016). Additionally, we observed that endephytic
Magnaporthaledungi are capable of producing cellulose and ligigrading enzymes (data not
shown), which are not necessary for an endophytic lifestyle. The presence of appressoria and
degradation enzymes in endophyiifagnaporthalesspeciesstrongly suggests that their lifestyle
can shift to saprobic or pathogenic modes under specific nutrient or environmental conditions.

In summary, the discovery of numerous new taxa wilhagnaporthalesespecially within
the family Magnaporthaceaehas gynificantly expanded our understanding of the diversity within
this order. These fundings provide valuable insights into the ecological roles and functional
diversity of fungi withinMagnaporthales

ACKNOWLEDGEMENTS

This work was supported by the NatédrNatural Science Foundation of China (Grant No.
31870010). And we would express appreciations to Feng Liu of the Naban River Watershed
National Nature Reserve for collecting samples.

References

Arx JAV, Olivier DL. 19527 The taxonomy ofOphiobolus graninis sacc. Transactions of the
British Mycological Society 35: 283.

Bhunjun CS$ PhukhamsakdaC, Hyde KD, McKenzie EHC et al. 20247 Do all
fungi have ancestors with endophytic lifestyles? Fungal diversity 125:9873
Doi 10.1007/s1322523-005165

Bussaban B, Lumyong S, Lumyong P, Hyde KD et al. 2000wo new species of endophytes
(Ascomycetedrom Zingiberaceaesporulating in culture. Nova Hedwigia 73: 48B3.

Cannon PF. 1994 The newly recognized familjvlagnaporthaceaeand its interrelationships.
Systema Ascomycetum 13:1282.

Cannon PF, Alcorn JL. 1994 Omnidemptus affinisgen. et sp. nov., teleomorph of
Mycoleptodiscus affinisp.nov. Mycotaxon 51: 483487.

6297



CapellaGutiérrez S, SillaMartinez JM, Gabaldon T. 200D Trimal: a tool for automated
alignment trimming in largscale phylogenetic analyses. Bioinformatics 25: 199Z3.
Doi 10.1093/bioinformatics/btp348

Carbone I, Kohn LM. 1999 A method for designing primer sets for speciation studies in
filamentous ascomycetes. Mycologia 91: B5&5. Doi 10.2307/3761358

Castlebury LA, Rossman AY, Sung GH, Hyten AS et al. 2004ultigene phylogeny reveals new
lineage forSachybotrys chartarumthe indoor air fungus. Mycological Research 108:1864
872. Doi 10.1017/S0953756204000607

Cattaneo A. 1877 Sulla sclerotium oryzae, nuovo parassita vegetale, che ha devastato nel corrente
anno molto risaje di lombardia e dei novarese. Arch. Labor. Bot. Critt. Univ. Pavia 1: 10.

Cattaneo A. 1879 Contributo allo studio dei miceti che nascono sulle piantiatlleso. Arch.
Labor. Bot. Critt. Univ. Paviai: 126 127.

Cavara F. 1889 Matériaux de mycologie lombarde. Rev. Mycol. 11:11/83.

Cavara. 1892 Fung. Long. Exsicc. 1: 49.

Chethana KWT, Jayawardena RS, Chen Y, Konta S et alad0RAppressorial inteactions with
host and their evolution. Fungal Divers 110t ¥&7. Doi 10.1007/s1322621-00487%5

Chethana KWT, Jayawardena RS, Chen Y, Kontat &l. 2021 i Diversity andfunction of
appressoria. Pathogens 10(6): 7B®i 10.3390/pathogens10060746

Chethama KWT, Manawasinghe 1S, Hurdeal VG, Bhunjun CS et al. 2021
What are fungal species and how to delineate them? Fungal Divers 1@8:. 1
Doi 10.1007/s1322521-004839

Crous PW, Cowan DA, Maggsolling G, Yilmaz N et al. 202417 Fungal planet descriptio
sheets: 11821283. Persooniai Molecular Phylogeny and Evolution of Fungi.
Doi 10.3767/persoonia.2021.46.11

Crous PW, Osi eck ER, Jhui rFyungaV planeGdescriptioe sheets:J1284 t
1382. Persooniai Molecular Phylogeny and Evolution of Fungi 47: 1334.
Doi 10.3767/persoonia.2021.47.06

Crous PW, Wingfield MJ, Burgess Tl, Carnegie AJ eR@all71 Fungal planet description sheets:
625-715. Persoonia 39: 27867. Doi 10.3767/persoonia.2017.39.11

Crous PW, Wingfield MJ, Guarro J, Hernandeestrepo M et al. 2015 Fungal planet description
sheets: 32@370. Persoonia 34: 16266. Doi 10.3767/08158515X688433

Cubero OF, Crespo A, Fatehi J, Bridge PD. 10ZNA extraction and®CRamplification method
suitable for fresh, herbariwstored, lichenized, and other fungi. Plant Syst Evol 2161 243
249. Doi 10.1007/BF01084401

Custédio FA, Rosado AWC, Laa Filho R, Martinelli JA et al. 2021 Atripes paspaligen.et sp.
nov. (Magnaporthaceaecausing takall disease orPaspalum guenoarurm Brazil. Plant
Pathol 70: 110122. Doi 10.1111/ppa.13282

Emmett RW, Parbery DG. 1975 Appressoria. Annu Rev Phytapal 13: 147165.
Doi 10.1146/annurev.py.13.090175.001051

Feng J, Liu W, Chen J, Zhang C. 202 Biogeography and ecology dagnaporthalesa case
study. Front Microbiol 12. Doi 10.3389/fmicb.2021.654380

Groenewald JZ, Nakashima C, Nishikawa J, Shin HDalke 201371 Species concepts in
Cercospora spotting the weeds among the roses. Stud Mycol 75:7 1716
Doi 10.3114/sim0012

Guindon S, Dufayard J, Lefort V, Anisimova M et al. 200WNew algorithms and methods to
estimate maximunrfikelihood phylogeniesassessing the performance Piiyml 3.0. Syst
Biol 59: 307 321. Doi 10.1093/sysbhio/syq010

Hara K. 1939 The diseases of the riggant. 2nd edn. Gifu. Japanese Society for Fungi.

Hernandez Restrepo M, Groenewald JZ, Crous PW. 20l&ocordanagen. nov., The causal
organism of Cordana leaf spot on banana. Phytotaxa 205: 12238.
Doi 10.11646/phytotaxa.205.4.2

6298



HernandezRestrepo M, Bezerra JDP, Tan YP, Wiederhold N et al. 20e-evaluation of
Mycoleptodiscusspecies and morphologically similar fungi. &awnia 1 Molecular
Phylogeny and Evolution of Fungi 42: 2@27. Doi 10.3767/persoonia.2019.42.08

HerndndezRestrepo M, Groenewald JZ, Elliott ML, Canning G et al. 20T&keall or nothing.
Stud Mycol 83: 1948. Doi 10.1016/j.simyc0.2016.06.002

Hongsanars, Maharachchikumbura SSN, Hyde KD, Samarakoon MC et al. 20%Y updated
phylogeny ofSordariomycetebased on phylogenetic and molecular clock evidence. Fungal
Divers 84: 2541. Doi 10.1007/s1322617-0384 2

Huhndorf SM, Greif M, Mugambi GK, Miller AN.2008 i Two new genera in the
Magnaporthaceaea new addition t@Ceratosphaeriaand two new species dfentomitella
Mycologia 100: 940955. Doi 10.3852/0837

Huson DH, Bryant D. 2006 Application of phylogenetic networks in evolutionary studies. Mol
Biol Evol 23: 254267. Doi 10.1093/molbev/msj030

Hyde KD, Norphanphoun C, Maharachchikumbura SSN, Bhat DJ et al.i2ZR2fined families of
SordariomycetesMycosphere 11: 303.059. Doi 10.5943/mycosphere/11/1/7

Jiang H, Hyde KD, Yang E, Kakumyan P et al. 202Vlorphological and phylogenetic appraisal
of Ophioceras (Ophioceraceae Magnaporthales Plos One 16: e0253853.
Doi 10.1371/journal.pone.0253853

Kalyaanamoorthy S, Minh BQ, Wong TKF, von Haeseler A et al. 20Mbdelfinder: fast model
selection for acurate phylogenetic estimates. Nat Methods 14: 7589.
Doi 10.1038/nmeth.4285

Katoh K, Standley DM. 2013 Mafft multiple sequence alignment software version 7:
improvements in performance and usability. Mol Biol Evol 30: T78D.
Doi 10.1093/molbev/métl0

Klaubauf S, Tharreau D, Fournier E, Groenewald JZ et al. PResolving the polyphyletic nature
of Pyricularia (Pyriculariaceas. Stud Mycol 79: 8b6120.
Doi 10.1016/j.simyco0.2014.09.004

Konta S, Hongsanan S, Tibpromma S, Thongbai B et al. 2&t6advance in the endophyte story:
Oxydothidaceadam. nov. with six new species @ixydothis Mycosphere 7: 1423446.
Doi 10.5943/mycosphere/7/9/15

Konta S, Tibpromma S, Karunarathna SC, Samarakoon MC et al. i2048rphology and
multigene phylogeny reveaén novel taxa in ascomycota from terrestrial palm substrates
(Arecaceagin Thailand. Mycosphere 14: 10I/52. Doi 10.5943/mycosphere/14/1/2

Kumar S, Stecher G, Tamura K. 200®/lega7: molecular evolutionary genetics analysis version
7.0 for bigger datase Mol Biol Evol 33: 18701874. Doi 10.1093/molbev/msw054

Liu JK, Hyde KD, Jones EBG, Ariyawansa HA et al. 2019-ungal diversity notesil110:
taxonomic and phylogenetic contributions to fungal species. Fungal DiversiI97.1
Doi 10.1007/s13229150324-y

Luo J, Qiu H, Cai G, Wagner NE et al. 2@l5Phylogenomic analysis uncovers the evolutionary
history of nutrition and infection mode in rice blast fungus and diegnaporthales Sci
RepUk 5. Doi 10.1038/srep09448

Luo J, Vines PL, Grimshaw A, Hoffam L et al. 2017 Magnaporthiopsis meyefestucae sp.
nov., associated with a summer patitke disease of finéescueturfgrasses. Mycologia 109:
7801 789. Doi 10.1080/00275514.2017.1400306

Luo J, Walsh E, Blystone D, Zhang N. 2015 Five nhewPseudophalophoraspecies from grass
roots in the oligotrophic pine barrens ecosystem. Fungal-UBol119: 12051215.
Doi 10.1016/j.funbio.2015.08.016

Luo J, Walsh E, Zhang N. 2014Four new species iMagnaporthaceadrom grass roots in new
jersey pine barrendlycologia 106: 580588. Doi 10.3852/1-306

Luo J, Walsh E, Zhang .N2015c i Toward monophyletic generic conceptsNtagnaporthales
species wittHarpophoraasexual states. Mycologia 107: 646246.Doi 10.3852/14302

6299



Luo J, Zhang N. 2013 Magnaporthiopsisa new genus irMagnaporthaceag Ascomycota
Mycologia 105: 10101029. Doi 10.3852/1:8359

Luo J, Zhang N 2022 i An emonograph of the fungal orddviagnaporthales taxonomy,
molecular phylogeny, and biogeography. APS Press.

Luo Z, Hyde KD, Liu JJ, Maharachikumbura SSN et al. 2019 FreshwateiSordariomycetes
Fungal Divers 99: 455660. Doi 10.1007/s1322619-004381

Ma J, Xia J, CastafedRuiz RF, Zhang X. 2014i Nakataea setulosasp. nov. and
Uberispora formosa sp. nov. from southern China Mycol Prog B: 753 758.
Doi 10.1007/s1155013-09587

Ma L, Li H, Xia J, CastafiedRuiz RF et al. 2017 A new anamorphic fungus dfakataeafrom
China Nova Hedwigia 107: 18993.

Marin-Felix Y, HernandeRestrepo M, Wingfield MJ, Akulov A et al. 2019
Genera of pytopathogenic fungi: gophy 2. Stud Mycol 92: 7433.
Doi 10.1016/j.simyco0.2018.04.002

Matheny PB, Liu Y, Ammirati JF, Hall BD. 2002Using rpb1 sequences to improve phylogenetic
inference  among mushroomsingcybe Agaricale3. Am J Bot 89: 688698.
Doi 10.3732/ajh.89.4.688

Minh BQ, Nguyen MAT, von Haeseler A. 2013 Ultrafast approximation for phylogenetic
bootstrap. Mol Biol Evol 30: 1183195. Doi 10.1093/molbev/mst024

Nelson A, Vandegrift R, Carroll GC, Roy BA. 202(ouble lives: transfer of fungandophytes
from leaves to woody substrates. Be®re9341. Doi 10.7717/peerj.9341

Nguyen L, Schmidt HA, von Haeseler A, Minh BQ. 2018)-tree: a fast and effective stochastic
algorithm for estimating maximuiikelihood phylogenies. Mol Biol Evol 32: 36274.
Doi 10.1093/molbev/msu300

Petrak F. 1941 Mykologische notizen. Xiv. Annales Mycologici 39: 25349.

Photita W, Lumyong S, Lumyong P, McKenzie EHC et al. 200%e some endophytes of musa
acuminata latent pathogens. Fungal Divers 16i 13Q.

Phwkkhamsakda C, Ariyawansa HA, Phillips AJL, Wanasinghe DN et al. 201&dditions
Tosporormiaceaentroducing two novel gener&particolaandForliomyces from Spartium
Cryptogamie, Mycologie 37: 797. Doi 10.7872/crym/v37.iss1.2016.75

Promputtha I, Hyd&KD, McKenzie EHC, Peberdy JF et al. 20l@Can leaf degrading enzymes
provide evidence that endophytic fungi becoming saprobes? Fungal Divers i40. 89
Doi 10.1007/s1322510-00246

Promputtha I, Lumyong S, Dhanasekaran V, McKenzie EHC et al. 2087 phylogenetic
evaluation of whether endophytes become saprotrophs at host senescence. Microb Ecol 53:
579590. Doi 10.1007/s0024@06-911 7-x

Rehner SA, Buckley E. 2006 A Beauveriaphylogeny inferred from nuclear its and &ffpha
sequences: evidence foryptic diversification and links toCordyceps teleomorphs.
Mycologia 97: 8498. Doi 10.3852/mycologia.97.1.84

Rehner SA, Samuels GJ. 19863Molecular systematics of thidypocrealesi a teleomorph gene
phylogeny and the status of their anamorphs. Canadiammaloof Botany 731 BH: S816
S823. Doi 10.1139/b9827

Ronquist F, Teslenko M, van der Mark P, Ayres DL et al. 20M¥bayes 3.2: efficient bayesian
phylogenetic inference and model choice across a large model space. Syst Biol 642539
Doi 10.1093/sgbio/sys029

Saccardo. 1880 Conspectus generum fungorum italiae inferiorum. Michelia 23%.

Schmitt I, Crespo A, Divakar PK, Fankhauser JD et al. 208@w primers for promising single
copy genes in fungal phylogenetics and systematics. Persoonia 3340.
Doi 10.3767/003158509X470602

Shearer CA, Crane JL, Chen W. 199Breshwater ascomycetes: ophioceras species. 911385

6300



Silva RMF, Oliveira RJV, Bezerra JDP, Bezerra JL et al. 20B¥usisporella sorghgen.et sp.
nov. (Magnaporthaceaeto acommodate an endophytic fungus fr@razil. Mycol Prog 18:
847 854. Doi 10.1007/s1155019-014942

Song J, Liang J, Mehrafioushki M, KrisatGreilhuber | et al. 2019 Fungal systematics and
evolution:Fuse 5. 71: 14i1245. Doi 10.12905/0380.sydowia20190141

Su ZZ, Mao LJ, Li N, Feng XX et al. 2013 Evidence for biotrophic lifestyle and biocontrol
potential of dark septate endophyt@arpophora oryzado rice blast disease. Plos One 8:
€61332. Doi 10.1371/journal.pone.0061332

Talbot NJ. 2003 On the trd of a cereal killer: exploring the biology dflagnaporthe grisea
Annu Rev Microbiol 57: 17i7202. Doi 10.1146/annurev.micro.57.030502.090957

Taylor JW, Jacobson DJ, Kroken S, Kasuga T et al. 20B8ylogenetic species recognition and
species concepts fangi. Fungal Genet Biol 31: 2B82. Doi 10.1006/fgbi.2000.1228

Thongkantha S, Jeewon R, Vijaykrishna D, Lumyong S et al. 200®lecular phylogeny of
MagnaporthaceadSordariomycetels with a new specie©phioceras chiangdaoendeom
Dracaena loureiroiin Thailand. Fungal Divers 34: 16¥73.

Vaidya G, Lohman DJ, Meier R. 20111 Sequencematrix: concatenation software for the fast
assembly of multgene datasets with character set and codon information. Cladistics 27:
1711 180. Doi 10.1111/j.1096031.2010.0829.x

Valent B. 1990i Rice blast as a model system for plant pathology. Phytopathology B86.33
Doi 10.1094/Phyte80-33

Vines PL, Hoffmann FG, Meyer F, Allen TW et al. 202®0agnaporthiopsis cynodontis novel
turfgrass pathogen with widespread dimttion in the united states. Mycologia 112 63.
Doi 10.1080/00275514.2019.1676614

Vines PL, Hoffmann FG, Meyer F, Allen TW et al. 2021Gaeumannomyces nanogramjnsp.
nov., a hyphopodiate fungus identified from diseased roots of ultradwarf bermassaigr the
united states. Mycologia 113: 9388. Doi 10.1080/00275514.2021.1911192

White TJ, Bruns S, Lee S, Taylor J. 1998mplification and direct sequencing of fungal genes for
phylogeneticsPCR Protocols: A Guide to Methods and Applications. Samgd@ieCA.
Academic Press: 31822.

Wijayawardene NN, Hyde KD, AAni LKT, Tedersoo L et al. 2020 Outline of Fungi and
funguslike taxa. Mycosphere 11: 1060456. Doi 10.5943/mycosphere/11/1/8

Wijayawardene N, Hyde KD, Dai DQ, SancheZarcia Met al. 20221 Outline of Fungi and
funguslike taxa2021. Mycosphere 13: 5353.Doi 10.5943/mycosphere/13/1/2

Wong P, Tan YP, Weese TL, Shivas RG. 20R2Magnaporthiopsisspecies associated
with patch diseases of turfgrasses iAustralia. Mycosphere 13: 60&11.
Doi 10.5943/mycosphere/13/1/5

Xu X, Su Z, Wang C, Kubicek CP et al. 205 he rice endophytélarpophora oryzaggenome
reveals evolution from a pathogen to a mutualistic endophyte. ScirURep.
Doi 10.1038/srep05783

Yuan ZL, Lin FC, Zhang CL, Kubicek CP.020 i A new species ofHarpophora
(Magnaporthaceaerecovered from healthy wild rig®ryza granulatd roots, representing a
novel member of a beneficial dark septatedophyte. Fems Microbiol Lett 307: 19%D1.
Doi 10.1111/j.1574968.2010.01963.x

Zeng Q,Lv Y, Xu X, Deng Y et al. 2022 Morpho-molecular characterization of microfungi
associated with Phyllostachys (Poacea¢@ in Sichuan, China J Fungi 8: 702.
Doi 10.3390/j0f8070702

Zhang D, Gao F, J a k oivPhyilouitei an intBgrated and sealableadesktop2 0 2
platform for streamlined molecular sequence data management and evolutionary
phylogenetics studies. Mol Ecol Resour 20:i3R8b. Doi 10.1111/1758998.13096

Zharg H, Wu Z, Wang C, Li Y et al. 20I4Germination and infectivity of microconidia in the rice
blast fungusviagnaporthe oryzaeNat Commun 5. Doi 10.1038/ncomms5518

6301



Zhang H, Zheng X, Zhang Z. 2046 The Magnaporthe griseaspecies complex and plant
pathogemsis. Mol Plant Pathol 17: 76804. Doi 10.1111/mpp.12342

Zhang N, Cai G, Price DC, Crouch JA et al. 2018 Genome wide analysis of
the transition to pathogenic lifestyles Magnaporthalesfungi. Sci RepUk 8: 5862.
Doi 10.1038/s4159818243016

ZhangN, Luo J, Rossman AY, Aoki T et al. 2016 Generic names iMagnaporthales IMA
Fungus 7: 155159. Doi 10.5598/imafungus.2016.07.01.09

6302



Supplementary Table 1lsolates used in this study and their GenBank accession numbers. Newly generated sequedasgeder bold, unknown

sequences aibe. indicated in 0O
Family Species Strain Country, Host and Substrate ITS ® LSU ACT MCM7 RPB1 TEF1 Genome®
Region
Cryphonectriaceae Cryphonectria CBS 109758 Russia: Quercus mongolica MN172407 EU255074 genome date genome date genome date genome date GCA_00650
(outgroup) nitschkei Siberia 3525.1
Cryphonectriaceae Cryphonectria EP155, ATCC USA unknown AY141856 EU199123 genome date genome date genome dateé genome date GCA_01174
(outgroup) parasitica 38755 5365.1
Cerabsphaeriaceae  Ceratosphaeria MFLUCC 18 China Submerged wood MK828612 MK835812 i T i MN194065 1
aguatica 1337, MFLU 18
2323 (T)
Ceratosphaeriaceae  Ceratosphaeria MFLUCC 18 Thailand Submerged wood MK828613 MK835813 i i i MN194066 1
lignicola 0342, MFLU 18
1457 (T)
Ceratosphaeriaceae  Ceratosphaeria KUMCC 21-0013 China Heteropanox OP895173 0OL473547 i T T OL505597 17
yunnanensis fregans
Magnaporthaceae Atripes paspali COAD 2959 Brazil Paspalum MN747361 MN749075 1 T MN755608 MN698637 1
guenoarum
Magnaporthacea Atripes paspali COAD 2960 (T) Brazil Paspalum MN747362 MN749076 1 T MN755609 MN698638 1
guenoarum
Magnaporthaceae Atripes paspali COAD 2961 Brazil Paspalum MN749077 i T MN755610 MN698639 1
guenoarum
Magnaporthaceae Atripes paspali COAD 2962 Brazil Pagalum MN747363 MN749078 i i MN755611 MN698640 i
guenoarum
Magnaporthaceae Bifusisporella CGMCC3.24891, China: Living leaves of MW479074 MW478089 0Q918108 MW482563 MW482801 MW482636 i1
graminicola YNEOO0934(T) Yunnan Panicumsp.
Magnaporthaceae Bifusisporela YNEO1000 China: Living stems of MW479075 MWA478090 0OQ918110 MW482562 MW482802 MW482641 i
graminicola Yunnan Poaceaesp.
Magnaporthaceae Bifusisporella YNEO1150 China: Living stems of MW479077 MWA478092 i MW482561 MWwW482805 MW482642 i
graminicola Yunnan Poaceaesp.
Magnaporthaceae Bifusisporella YNEO1170 China: Living stems of MW479079 MWA478097 0OQ918109 MWwW482560 MW482803 MW482637 i
graminicola Yunnan Poaceaesp.
Magnaporthaceae Bifusisporella CGMCC3.20899, China: Living stems 6 MW479087 MW478068 0Q918113 0Q942228 MW482809 MW482644 i
graminis YNEO01143(T) Yunnan Poaceaesp.
Magnaporthaceae Bifusisporella YNEO00994 China: Living stems of MW479084 MW478066 0Q918111 MW482565 MW482808 MW482643 i
graminis Yunnan Poaceaesp.
Magnaporthaceae Bifusisporella YNEO01004 China: Living stems of MW479085 MW478067 0Q918112 MW482564 MW482807 MW482645 i
gramins Yunnan Poaceaesp.
Magnaporthaceae Bifusisporella URM 7442 (T) Brazil: leaves ofSorghum MKO060155 MKO060153 i i MKO060159 MKO060157 i
sorghi Pernambuco bicolor
Magnamrthaceae Bifusisporella URM 7864 Brazil Leaves ofSorghum MK060156 MK060154 i i MKO060160 MKO060158 i
sorghi bicolor
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Supplementary Table 1 Continued.

Family Species Strain Country, Host and Substrate ITS @ LSU ACT MCM7 RPB1 TEF1 Genome®@
Region
Magngporthaceae Budhanggurabania BRIP 59305 (T) Australia: Roots ofCynodon KP162134 KP162140 i KP162131 KP162143 KP162138 i
cynodonticola New South dactylon
Wales
Magnaporthaceae Budhanggurabania BRIP 59306 Australia: Cynodon datylon KP162135 KP162141 i KP162132 KP162144 i T
cynodonticola New South
Wales
Magnaporthaceae Budhanggurabania BRIP 59307 Australia: Cynodon dactylon KP162136 KP162142 i KP162133 KP162145 KP162139 i
cynodonticola New South
Wales
Magnaporthaceae Budhanggurabania RW3-4 unknown Roots ofCynodon KJ855509 KM401649 i KP007352 KP268931 KP282715 i
cynodonticola dactylon
Magnaporthaceae Buergenerula 14CM2122 unknown Spartina maritima KX263857 1 ) T T ) )
spartinae
Magnaporthaceae Buergenerula ATCC 22848 USA Leaves ofSpartina JX134666 DQ341492 i JX134706 JX134720 JX134692 i
spartinae alterniflora
Magnaporthaceae Buergenerula AV4BVC2 Portugal Spartina maritima  KX263803 1 T T i T T
spartinae
Magnaporthaceae Bussabanomyces CBS 125232 (T) Thailand: Leaves ofAmomum KM484832 KMO009154 i KM009178 KMO009190 KMO009202 i
longisporus Chiang siamese
Mai
Magnaporthaceae Bussabanomyces CMUZEQ0005 Thailand Leaves ofAmomum AY265319 i T T i T T
longisporus siamense
Magnaporthaceae Candidacolonium HP243 USA Roots ofCynodon KJ855497 KM401637 KP007344 KP268919 KP282703 i
cynodontis dactylon
Magnaporthaceae Candidacolonium HP384 USA Roots ofCynodon KJ855498 KM401638 i KP007345 KP268920 KP282704 i
cynodontis dactylon
Magnaporthaceae Candidacolonium THAS136 unknown unknown OM910761 OM910782 i OM938227 0OM938229 0OM938231 i
agrostidis
Magnaporthaceae Candidacolonium THAS137 unknown unknown OM910762 OM910783 i OM938228 0OM938230 0OM938232 i
agrostidis
Magnaporthaceae Dimorphiconidia CGMCC3.24892, China: Living leaves of MW478967 MW478051 0Q918114 MW482605 MW482817 MWA482696 1
graminis YNEOO589(T) Yunnan Oryza meyerina
subspgranulata
Magnaporthaceae Dimorphiconidia ~ YNE00526 China: Living leaves of MW478966 1 i MW482604 MWwW482818 MW482695 1
graminis Yunnan Oryza meyeriana
subspgranulata
Magnaporthaceae Dimorphiconidia YNEO00640 China: Living leaves of MW478968 1 T MW482603 MWwW482819 MW482697 1
graminis Yunnan Oryza meyeriana

subspgranulata
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Supplementary Table 1 Continued.

Family Species Strain Country, Host and Substrate ITS @ LSU ACT MCM7 RPB1 TEF1 Genome®@
Region
Magnaporthaceae Dimorphiconidia ~ CGMCC3.20909, China: Living stems of MW478979 MWA478054 0Q918115 MWwW482606 MW482820 MW482701 i
yunnanensis YNEO01381(T) Yunnan Poaceaesp.
Magnaporthaceae Dimorphiconidia ~ YNE01384 China: Living stems of MW478983 MW478061 0Q918117 MWwW482600 MW482821 MW482702 i
yunnanensis Yunnan Poaceaesp.
Magnaporthaceae Dimorphiconidia  YNE01387 China: Living stems of MW478982 MW478062 i T MW482824 MW482703 1
yunnanensis Yunnan Poaceaesp.
Magnaporthaceae Dimorphiconidia ~ YNE01389 China: Living stems of MW478980 MWA478055 0Q918116 MWwW482608 MW482822 MW482704 i
yunnanesis Yunnan Poaceaesp.
Magnaporthaceae Falciphora C31 unknown unknown FJ752606 1 i i i i i
oryzae
Magnaporthaceae Falciphora R56-1, CBS China: Living roots of EU636699 KJ026705 genome date KJ026709 KJ026706 JN857963 GCA_00073
oryzae 125863 (T) Xishuang Oryza meyeriana 3355.1
banna subspgranulata
Magnaporthaceae Falciphora YNEO0507 China: Living roots of MwW478912 i T MW482572 MW482746 MWA482717 1
oryzae Yunnan Oryza meyeriana
subspgranulata
Magnaporthaceae Falciphora YNEO00525 China: Living roots of MW478913 0Q891270 0Q918155 0Q918181 0Q918194 0Q918196 1
oryzae Yunnan Saccharunsp.
Magnaporthaceae Falciphora YNE00549 China: Living roots of MwW478914 i T MW482571 MW482745 MWA482719 1
oryzae Yunnan Sacchaum sp.
Magnaporthaceae Falciphora YNEOQO1374 China: Living roots of MW478915 i T MWA482569 MWA482744 i T
oryzae Yunnan Poaceaesp.
Magnaporthaceae Falciphoriella CBS 117.83 (T) Netherlands Soil KM484842 KM484959 i T KM485058 1 T
solaniterrestris
Magnaporthaceae Gaeumannomycelle CPC 33925, CBS Germany Carex remota MK442584 MK442526 i T i T T
caricicola 145041 (T)
Magnaporthaceae Gaeumannomycelle CBS 388.81 (T) UK Carex rostrata KM484843 KM484960 1 T KM4850% KX306674 1
caricis
Magnaporthaceae Gaeumannomycelle CPC 26262, CBS UK Carex rostrata KX306478 KX306548 1 T KX306671 KX306675 1
caricis 141374
Magnaporthaceae Gaeumannomycelle 15 Spain: Brachypodium MW528562 1 T T i T T
sp. Navarra rupestre
Magnaporthaceae Gaaumannomyces CMUZE0002, Thailand Leaves ofAmomun AY265318 DQ341493 i T i KX306679 1
amomi CBS 109354, sp.
BCC 4066 (T)
Magnaporthaceae Gaeumannomyces YNEO00986 China: Living stems of MW478923 MW478101 i MW482573 MW482749 MW482646 1
amomi Yunnan Poaceaesp.
Magnaporthaceae Gaeumannomyces YNE01245 China: Living stems of MW478927 MW478102 i MW482574 MW482750 MW482649 i
amomi Yunnan Poaceaesp.
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Supplementary Table 1 Continued.

Family Species Strain Country, Host and Substrate ITS @ LSU ACT MCM7 RPB1 TEF1 Genome®@
Region
Magnaporthaceae Gaeumannomyces CBS 902.73, Australia: Stenotaphrum KM484836 KM484953 i T KM485052 KX306680 i
arxii DAR 17502 New South secundatum
Wales
Magnaporthaceae Gaeumannomyces CBS 903.73, Australia: Stolon of KM484837 KM484954 i T KM485053 KX306681 i
arxii DAR 23471 (T) New South Pennisetum
Wales clandestinum
Magnaporthaceae Gaeumannomyces CPC 26054, USA: Stenotaphrum KX306479 KX306549 i T KX306618 KX306682 i
arxii CBS 141375 California  secundatum
Magnaporthaceae Gaeumannomyese CPC 26058, Australia Triticum aestivum KX306480 KX306550 i i KX306619 KX306683 i
australiensis DAR 32100,
CBS 141387 (T)
Magnaporthaceae Gaeumannomyces CBS 187.65 Netherlands Roots ofAvena JX134668 JX134680 i JX134708 JX134722 JX134694 i
avenae sativa
Magnaporthaceae Gaeumannomyces CBS 870.73, Australia Avena sativa KM484833 DQ341495 i T KM485048 KX306684 1
avenae DAR 20999
Magnaporthaceae Gaeumannomyces CPC 26258 (T) Ireland Avena sativa KX306486 KX306556 1 T KX306622 KX306688 1
avenae
Magnaportltaceae Gaeumannomyces CPC 26044, USA Stenotaphrum KX306490 KX306560 1 T KX306625 KX306691 i
californicus CBS 141377 (T) secundatum
Magnaporthaceae Gaeumannomyces CBS 387.81 (T) United Dead culm and KM484835 KM484952 i i KM485051 KX306692 i
ellisiorum Kingdom: sheath of
England Deschampsia
caespibsa
Magnaporthaceae Gaeumannomyces CPC 26037, USA Stenotaphrum KX306491 KX306561 1 T KX306626 KX306693 1
floridanus CBS 141378 (T) secundatum
Magnaporthaceae Gaeumannomyces CPC 26068, USA Oryza sativa KX306492 KX306562 1 T KX306627 KX306694 i
fusiformis CBS 141379 (T)
Magnaporthaceae Gaeumannomyces CPC 26057, USA Glycine max KX306493 KX306563 i i KX306628 KX306695 i
glycinicola DAR 28746 (T)
Magnaporthaceae Gaeumannomyces CPC 26266, USA Glycine max KX306494 KX306564 i i KX306629 KX306696 i
glycinicola CBS 141380
Magnaporthaceae Gaeumannomyces CBS 352.93, Netherlands Stems ofCtenanthe KM484834 DQ341496 i i KM485050 KX306697 i
graminicola PD 93/290 (T) sp.
Magnaporthaceae Gaeumannomyces CPC 2603, USA Stenotaphrum KX306495 KX306565 1 T KX306630 KX306698 1
graminicola CBS 141381 secundatum
Magnaporthaceae Gaeumannomyces CPC 26036, USA Stenotaphrum KX306496 KX306566 1 T KX306631 KX306699 1
graminicola CBS 141382 secundatum
Magnaporthaceae Gaeumannomyces CPC 26056, USA Eremochloa KX306497 KX306567 i i KX306632 KX306700 i
graminicola CBS 141383 ophiuroides
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Supplementary Table 1 Continued.

Family Species Strain Country, Host and Substrate ITS @ LSU ACT MCM7 RPB1 TEF1 Genome®@
Region
Magnaporthaceae Gaaimannomyces CPC 26020, USA Cynodon dactylox KX306498 KX306568 i T KX306633 KX306701 7
graminis CBS 141384 C. transvaalensis
Magnaporthaceae Gaeumannomyces CPC 26035, USA Cynodai dactylcx  KX306502 KX306572 i T KX306637 KX306705 i
graminis CBS141386 C. transvaalensis
Magnaporthaceae Gaeumannomyces CPC 26039 USA Cynodai dactylecx  KX306503 KX306573 i T KX306638 KX306706 1
graminis C. transvaalensis
Magnaporthaceae Gaeumannomyces DR10-3 unknown Roots ofCynodon KJ855488 KM401630 i KP007337 KP268912 KP282694 i
graminis dactylon
Magnaporthaceae Gaeumannomyces DR6-4 unknown Roots ofCynodon KJ855492 KM401629 i KP007336 KP268911 KP282698 i
graminis dactylon
Magnaporthaceae Gaeumannomyces RS71 unknown Roots ofCynodon KJ855507 KM401647 i KP0O07350 KP268929 KP282713 i
graminis dactylon
Magnaporthaceae Gaeumannomyces CBS 350.77, G6, UK Roots ofZea mays KX306506 KX306576 i KM009180 KMO009192 KMO009204 i
hyphopodioides ATCC 28234,
IMI 187786 (T)
Magnaporthaceae Gaeumannomyces CBS 541.86, Germany Seedling ofTriticum KX306507 KX306577 1 T KX306641 KX306709 1
hyphopodioides CPC 2@47 aestivum
Magnaporthaceae Gaeumannomyces CPC 26249 UK Triticum aestivum KX306510 KX306580 i i i KX306711 i
hyphopodioides
Magnaporthaceae Gaeumannomyces GSGC153 USA Roots ofCynodon KJ855494 KM401634 i KP007341 KP268916 KP282700 i
nanograminis dactylon
Magnaporthaceae Gaeumannomyces GSGC154, USA Roots ofCynodon KJ855495 KM401635 i KP007342 KP268917 KP282701 i
nanograminis BP1911226, dactylon
CBS 147102 (T)
Magnaporthaceae Gaeumannomyces CPC 26063, USA Oryza sativa KX306516 KX306586 1 T KX306646 KX306717 1
oryzicola CBS 141390 (T)
Magnaporthaceae Gaeumannomyces CBS 235.32 USA Oryza sativa JX134669 JX134681 i JX134709 JX134723 JX134695 i
oryzinus
Magnaporthaceae Gaeumannomys CPC 26030, The Cynodon KX306517 KX306587 1 T KX306647 KX306718 1
oryzinus CBS 141391 Bahamas  dactylonx
C. transvaalensis
Magnaporthaceae Gaeumannomyces CPC 26065 USA Oryza sativa KX306521 KX306591 1 T KX306651 KX306722 1
oryzinus
Magnaporthaceae Gaeumannomyces CBS 149.85, South Africa Zea mays KM484844 KM484961 KM485165 KMO009181 KM485060 KMO009205 i
radicicola PREM 45754
Magnaporthaceae Gaeumannomyces CBS 296.53, Canada Roots ofZea mays KM484845 KM484962 i KM009182 KM485061 KMO009206 i
radicicola MUCL 28970,
TRTC 23660

M
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Magnaporthaceae Gaeumannomyces CPC 26059, South Africa Setaria italica KX306524 KX306594 i T KX306654 KX306725 i

setariicola PRRI 4754,
CBS 141394 (T)

Magnaporthaceae Gaeumannomyces YNEO0O0783 China: Living roots of MW478949 MW478098 0Q918175 0Q942223 MW482766 MWA482661 1
setariicola Yunnan Setariasp.

Magnaporthaceae Gaeumannomyces CBS 1&.65 Netherlands Hordeum vulgare KM484838 KM484955 KM485164 i KM485054 KX306726 1
tritic

Magnaporthaceae Gaeumannomyces CBS 247.29 Netherlands Trrticim sp. KM484839 KM484956 1 T KM485055 KX306727 i
tritic

Magnaporthaceae Gaeumannomyces CBS 273.36 Argertina Triticum aesivum  KX306525 KX306595 i T KX306655 KX306729 1
tritic

Magnaporthaceae Gaeumannomyces CBS 905.73, Australia: Triticum aesivum  KM484841 KM484958 i T KM485057 KX306730 1
tritici DAR 23140 Western

Australia

Magnaporthaceae Gaeumannomyces CPC 26273 United Elymus repens KX306533 KX306603 i i KX306661 KX306737 i
tritici Kingdom

Magnaporthaceae Gaeumannomyces R3-111al unknown unknown FJ541430 7 Genome dati Genome dati Genome dati Genome dati i
tritic

Magnaporthaceae Gaeumannomyces CPC 26028 USA Stenotaphrum KX306543 KX306613 1 T KX306670 KX306746 1
walkeri CBS 141400 secundatum

(M

Magnaporthaceae Gaeumannomyces BRIP 60376 Australia Buffalo grass KP162137 KP162146 i i i T i
wongoonoo

Magnaporthaceae Gaeumannomyces 1109 Nervilia fordii MZz400525 i i i i T i
yunnanensis

Magnaporthaceae Gaeumannomyces CGMCC3.20898, China: Living stems of MW478944 MW478100 0Q918174 MW482589 MW482768 MW482659 i
yunnanensis YNEO01187(T) Yunnan Poaceaesp.

Magnaporthaceae Gaeumannomyces YNE01171 China: Living stems of MW478943 MW478099 0Q918173 MW482588 MW482767 MW482658 i1
yunnanensis Yunnan Poaceaesp.

Magnaporthaceae Gongchenomyces CGMCC3.24894, China: Living stems of MW478994 ON244714 0Q918160 MW482594 MW482780 ON367453 i
graminicola YNEOQ01382 (T) Yunnan Poaceaesp.

Magnaporthaceae Gongchenomyces YNEO01096 China: Living stems of MW478990 MW478083 0Q918159 MW482592 0Q942243 MW482665 1
graminicola Yunnan Poaceaesp.

Magnaporthaceae Gongchenomyces YNEO01394 China: Living stems of MW478989 MW478085 0Q918161 MW482593 MW482777 MWA482667 1
graminicola Yunnan Poaceaesp.

Magnaporthaceae Neogongchenomyc CGMCC3.24893, China: Living stems of MW478999 MW478086 0Q918162 MW482596 MW482782 MW482670 1
S graminis YNEO01186 (T) Yunnan Poaceaesp.

Magnaporthaceae Neogongchenomyc YNE01633 China: Living stems of MW479001 0Q891277 0Q918163 1 0Q918188 0Q918198 i
S gramnis Yunnan Poaceaesp.
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Magnaporthaceae Hongkuiomyces CGMCC3.24896, China: Living stems of MW479018 MWA478114 0Q918139 MW482621 MW482840 MW482727 i
graminicola YNEO00987 (T) Yunnan Poaceaesp.
Magnaporthaceae Hongkuiomyces YNEO00999 China: Living stems of MW479019 MW478115 0Q918140 0Q918180 0Q918192 0Q918210 i
graminicola Yunnan Poaceaesp.
Magnaporthaceae Hongkuiomyces YNEO1160 China: Living stems of MW479020 MWA478116 0Q918141 MW482619 MW482841 MW482728 i
graminicola Yunnan Poaceaesp.
Magnaporthaceae Hongkuiomyces CGMCC3.24895, China: Living leaves of MW479015 MWA478113 0Q918137 MW482624 MW482844 MW482731 i
graminis YNEOO0635(T) Yunnan Oryza meyeriana
subspgranulata
Magnaporthaceae Hongkuiomyces  YNEOO0607 China: Living leaves of MW479013 MW478111 0Q918136 MW482622 MW482842 MWA482729 1
graminis Yunnan Oryza meyeriana
subspgranulata
Magnaporthaceae Hongkuiomyces YNEOO633 China: Living leaves of MW479014 MWA478112 0Q918138 MW482623 MW482843 MW482730 i
graminis Yunnan Oryza meyeriana
subspgranulata
Magnaporthaceae Hongkuiomycesp. YNEO00626 China Living leaves of MW479016 i ) MW482625 MW482846 MW482732 i1
Yunnan Oryza meyeriana
subspgranulata
Magnaporthaceae Hongkuiomycesp. YNEO00685 China: Living leaves of MW479017 7 ) MWA482626 MWwW482845 MW482733 1
Yunnan Oryza meyeriana
subspgranulata
Magraporthaceae Kohlmeyeriopsis  CBS 117849, USA: North  Juncus roemerianu: KM484852 KM484968 i i KM485068 1 i
medullaris JK5528S (T) Carolina
Magnaporthaceae Kohlmeyeriopsis  CBS 118210, USA: North  Juncus roemerianu: KM484853 KM484969 i i KM485069 1 i
medullaris JK5522N, ATCC Carolina
MYA-3560
Magnaporthaceae Magnaporthaceae CGMCC3.20958, China: Living stems of MW479012 ON244717 0Q918164 MW482614 ON367459 ON367454 1
sp. YNEO01393 Yunnan Poaceassp.
Magnaporthaceae Magnaporthaceae CPC 26245 United Carex acutiformis  KX306547 KX306617 i T KX306673 KX306678 1
sp. Kingdom
Magnaporthaceae Magnaporthaceae CPC 26284 United Triticum aestivum KX306546 KX306616 i T i KX306677 1
sp. Kingdom
Magnaporthaceae Magnaporthaceae DS324 USA Roots ofBouteloua MK808693 i T T i T T
sp. gracilis
Magnaporthaceae Magnaporthaceae DS354 USA Roots ofBouteloua MK808723 i T T i T T
sp. gracilis
Magnaporthaceae Magnaporthiopsis BRIP 59300 (T) Australia: Roots ofAgrostis  KT364753 KT364754 i MF178161 KT364755 KT364756 1
agrostidis New South stolonifera
Wales
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Magnaporthaceae Magnaporthiopsis KR10-6 unknown Roots ofCynodon KJ855499 KM401639 i KP0O07357 KP268921 KP282705 i
cynodontis dactylon
Magnaporthaceae Magnaporthiopsis RRFMV10-2 USA Roots ofCynodon KJ855503 KM401643 i KP007347 KP268925 KP282709 i
cynodontis dactylon
Magnaporthaceae Magnaporthiopsis RS31 USA Roots ofCynodon KJ855505 KM401645 i KP007348 KP268927 KP282711 i
cynodontis dactylon
Magnaporthaceae Magnaporthiopsis RS55 USA Roots ofCynodon KJ855506 KM401646 i KP007349 KP268928 KP282712 i
cynodontis dactylon
Magnaporthaceae Magnaporthiopsis RS72 (T) USA Roots ofCynodon KJ855508 KM401648 i KP0O07351 KP268930 KP282714 i
cynodontis dactylon
Magnaporthaceae Magnaporthiopsis TPC53 USA Roots ofCynodon KJ855514 KM401654 i KP007356 KP268936 KP282720 i
cynodontis dactylon
Magnaporthaceae Magnaporthiopsis BRIP 63074a Australia: unknown OM890906 i i i OM869947 0OM869952 i
cynodontiqas Queensland
Magnaporthiopsis
yugambeh
Magnaporthaceae Magnaporthiopsis BRIP 63069a Australia: Cenchrus OM890904 i1 I | OM869946 OM869951 i
gadigal New South clandestinus
Wales
Magnaporthaceae Magnaporthiopsis BRIP 63053a Australia: Cynodon dactylon OM890905 i ] | i T i
gumbayngirr New South
Wales
Magnaporthaceae Magnaporthiopsis M26 USA: Cynodonsp. JF414842  JF414891 i JF710385 JF710435 JF710409 i
incrustans (ATCC64417) Kansas
Magnaporthaceae Magnaporthiopsis M35 USA unknown JF414843 JF414892 genome date JF710386 JF710437 JF710412 GCA_00304
incrugans 9425.1
Magnaporthaceae Magnaporthiopsis M51 USA Roots ofZoysia JF414846  JF414895 i JF710389 JF710440 JF710417 i
incrustans matrella
Magnaporthaceae Magnaporthiopsis CBS 662.82A (T) Egypt Zea mays KM484856 KM484971 i KM485072 T
maydis
Magnaporthaceae Magnaporthiopsis M84 KM009160 KMO009148 i KM009172 KMO009184 KMO009196 i
maydis
Magnaporthaceae Magnaporthiopsis CBS 143324, FF2 USA: New Roof of MF178146 MF178151 i MF178156 MF178162 MF178167 1
meyerifestucae (M) Jersey Festuca
brevipila
Magnaporthaceae Magnaporthiopsis CM10s2 USA: New KF689644 KF689634 i KF689604 KF689614 KF689624 i
panicorum Jersey
Magnaporthaceae Magnaporthiopsis CM2s8 (T) USA: New Roots ofPanicum KF689643 KF689633 i KF689603 KF689613 KF689623 1
panicorum Jasey sp.

6310



Supplementary Table 1 Continued.

Family Species Strain Country, Host and Substrate ITS @ LSU ACT MCM7 RPB1 TEF1 Genome®@
Region

Magnaporthaceae Magnaporthiopsis ATCC 64411 USA Triticum sp. genome date genome date genome date genome date genome date genome date i
poae

Magnaporthaceae Magnaporthiopsis Korean South Korea Roots ofPoa T LC185498 i T LC185497 i T
poae pratensis

Magnaporthaceae Magnaporthiopsis M47 USA: New Roots ofPoa JF414836  JF414885 i JF710390 JF710433 JF710415 i
poae Jersey pratensis

Magnaporthaceae Magnaporthiopsis M48 USA: New Poa pratensis JF414837 JF414886 i JF710391 JF710434 JF710416 i
poae Jersey

Magnaporthaceae Magnaporthiopsis TAP35 unknown Rods of Cynodon KJ855511 KM401651 i KP007358 KP268933 KP282717 i
poae dactylon

Magnaporthaceae Magnaporthiopsis BRIP 62295a Australia: Festuca rubra OM890902 i i i OM869944 0OM869949 i
poae(as New South subspcommuta
Magnaporthiopsis Wales
dharug

Magnaporthaeae Magnaporthiopsis BRIP 62303a Australia: Cynodon dactylon OM890901 i ] i i OM869948 i
poae(as New South
Magnaporthiopsis Wales
dharug

Magnaporthaceae Magnaporthiopsis BRIP 62304a Australia: Poa annua OM890903 i I i OM869945 OM869950 i
poae(as New South
Magnaporthiopsis Wales
dharug

Magnaporthaceae Magnaporthiopsis M22 unknown Roots ofPoa JF414833 JF414882 i JF710383 JF710431 JF710407 i
rhizophila pratensis

Magnaporthaceae Magnaporthiopsis M23 USA roots ofPoa JF414834  JF41488 genome date JF710384 JF710432 JF710408 GCA_00304
rhizophila pratensis 9465.1

Magnaporthaceae Magnaporthiopsis CPC 26038 USA Cynodon KX306545 KX306615 1 T KX306672 KX306676 1
sp. dactylonx

C. transvaalensis

Magnaporthaceae Magnaporthiopsis M46 unknown Poa pratensis JH14845  JF414894 i JN993357 JF710439 JF710414 i
sp.

Magnaporthaceae Magnaporthiopsis M45 USA: New Poa pratensis JF414844  JF414893 i JF710387 JF710438 JF710413 i
sp. (as Jersey
Magnaporthiopsis
incrustang

Magnaporthaceae Magnaporthiopsis CGMCC3.20914, China: Inner Living roots ofStipa MW479037 MW478040 0Q918152 MW482567 0Q918195 MW482662 1
stipae NMEOO0039 (T)  Mongolia sareptanavar.

krylovii
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Magnaporthaceae Magnaporthiopsis NME00140 China: Inner Living roots ofStipa MW479038 i i T i i T
stipae Mongolia sareptanavar.
krylovii
Magnaporthaceae Magnaporthiopsis NME00142 China: Inner Living roots ofStipa MW479039 1 T i i T T
stipae Mongolia sareptanavar.
krylovii
Magnaporthaceae Magnaporthiopsis NME00191 China: Inner Living roots ofStipa MW479040 i i T i i T
stipae Mongolia sareptanavar.
krylovii
Magnaporthaceae Nakataea graminis CGMCC3.20913, China: Living stems of MW478920 MW478078 0Q918169 MW482590 i MW482715 1
YNEOQ01102 (T) Yunnan Poaceaesp.
Magnaporthaceae Nakataea graminis YNE01084 China: Living stems of MW478918 MW478077 0Q918168 MW482591 MW482783 MWA482714 1
Yunnan Poaceassp.
Magnaporthaceae Nakataea graminis YNE01094 China: Living stems of MW478919 0Q891273 0Q918170 1 0Q918191 0Q918199 i
Yunnan Poaceassp.
Magnaporthaceae Nakataea oryzae CBS 202.47 Italy unknown KM484860 KM484975 1 T KM485076 i T
Magnaporthaceae Nakataea oryzae CBS 252.34 Burma Oryza sativa KM484862 KM484976 i T KM485078 i )
Magnaporthaceae Nakataea oryzae CBS 253.34 unknown unknown KM484863 KM484977 i i KM485079 i i
Magnaporthaceae Nakataea oryzae = DAR71531 Australia Oryza sativa MH516052 1 MH516054 i MH516058 71 T
Magnaporthaceae Nakataea oryza HK1 Japan: Oryza sativa LC203594 i i i i [ i
Hiroshima
Magnaporthaceae Nakataea oryzae M21 Japan Oryza sativa JF414838 JF414887 i JF710382 JF710441 JF710406 i
Magnaporthaceae Nakataea oryzae  M69 USA: Oryzasp. JX134672 JX134684 genome date JX134712 JX134726 JX134698 GCA_00304
California 9435.1
Magnaporthaceae Nakataeasp. CBS 332.53 USA: Oryza sativa MH857230 MH868767 1 T KM485083 1 T
Arkansas
Magnaporthaceae Nakataeasp (as ATCC 32149 unknown unknown FJ746639 1 T T i T T
Nakataea oryzge
Magnaporth@eae Neobifusisporella CGMCC3.24897, China: Living leaves of MW479073 MW478071 0Q918106 MW482543 MW482784 MWA482693 1
graminicola YNEO00910 (T) Yunnan Axonopussp.
Magnaporthaceae Neobifusisporella YNE00998 China: Living stems of MW479072 MWA478072 0Q918107 MWA482542 MW482785 MW482694 i1
graminicola Yunnan Poaceaesp.
Magnaporthaceae Neobifusisporella CGMCC3.20900, China: Living leaves of MW479068 0Q932793 0Q918105 MWwW482547 MW482787 MWA482686 1
graminis YNEO00598 (T) Yunnan Oryza meyeriana
subspgranulata
Magraporthaceae Neobifusisporella YNEO0572 China: Living leaves of MW479056 MW478044 0Q918103 MW482553 MW482794 MW482681 i
graminis Yunnan Oryza meyeriana

subspgranulata
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Magnaporthaceae Neobifusisporella  YNEO00573 China: Living leaves of MW479062 MWA478045 0Q918104 MW482554 MW482795 MW482690 i
graminis Yunnan Oryza meyeriana
subspgranulata
Magnaporthaceae Neobifusisporella YNEO0O709 China: Living leaves of MW479060 1 T MW482549 i MW482692 1
graminis Yunnan Oryza meyeriana
subspgranulata
Magnaporthaceae Neodimorphiconidie CGMCC3.20912, China: Living shoots of MW479003 MW478083 0Q918133 0Q942237 MW482833 MW482723 i
zhejiangensis ZJE01842(T) Zhejiang Miscanthussp.
Magnaporthaceae Neodimorphiconidie ZJE01843 China: Living shoots of MW479008 0Q932803 0Q918134 0Q942238 0Q942250 0Q918208 i
zhejiangensis Zhejiang Miscanthussp.
Magnaporthaceae Neodimorphiconidie ZJE)1844 China: Living shoots of MW479011 0Q932804 0Q918135 MW482615 MW482834 MW482724 i
zhejiangensis Zhejiang Miscanthussp.
Magnaporthaceae Neogaeumannomy« MFLUCC 11- Thailand Culms of decaying KP744449 KP744492 i i i i i
es bambusicola 0390 (T) bamboo
Magnaporthaceae Neophialophora CGMCC3.20907, China: Living roots of MW479024 MW478103 0Q918149 i MW482837 MW482734 1
graminis YNEOQ1207(T) Yunnan Poaceaesp.
Magnaporthaceae Neophialophora YNEO01215 China: Living roots of MW479025 MW478104 0Q918150 MW482617 MW482838 MWA482735 1
graminis Yunnan Poaceaesp.
Magnaporthaceae Neophialophora YNEO1661 China: Living roots of MW479029 ON244715 i T ON367460 ON367455 17
graminis Yunnan Poaceaesp.
Magnaporthaceae Omnidemptus affini ATCC 200212,  Australia: Leaves ofPanicum JX134674 JX134686 i JX134714 JX134728 JX134700 i
IMI 353435, CBS Queensland effusum
141031 (T)
Magnaporthaceae Omnidemptus affini CBS 141032, Australia unknown MK487757 MK487733 i i i T i
BRIP_17195b
Magnaporthaceae Omnidemptus affini CGMCC3.24898, China: Living leaves of MW478950 MW478069 0Q918119 MW482599 MW482811 MW482672 i
YNE00622 (T) Yunnan Hyparrheniasp.
Magnaporthaceae Omnidemptus affini GHXL27 China Leaves of KY022825 i i i i T i
patchouli
Magnaporthaceae Omnidemptus affini YNE0OO716 China: Living leaves of MW478951 i i MW482598 MWwW482812 MW482673 1
Yunnan Hyparrheniasp.
Magnaporthaceae Omnidemptus affini YNE0O0891 China: Living leaves of MW478952 MW478070 0Q918120 MW482597 MW482810 MW482671 i
Yunnan Capillipediumsp.
Magnaporthaceae Omnidemptus CGMCC3.24899, China: Living shoots of MW478963 0Q932806 0Q918127 0Q942240 0Q942252 0Q918206 i
graminicola ZJEO01859(T) Zhejiang Lophatherurnsp.
Magnaporthaceae Omnidemptus ZJE01855 China: Living shoots of MW478961 0Q932805 0Q918125 0Q942239 0Q942251 0Q918205 i
graminicola Zhejiang Lophatherurnsp.
Magnaporthaceae Omnidemptus ZJE01860 China: Living shoots of MW478962 0Q932807 0Q918126 0Q942241 i 0Q918207 1
graminicola Zhejiang Lophatherunsp.
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Magnaporthaceae Omnidemptus CBS 138107, Spain Leaves ofPoaceae MK487758 MK487734 i T i MK495980 i
graminis FMR 12415 (T) grass
Magnaporthaceae Omnidemptus CGMCC3.24900, China: Living shoots of MW478954 0Q932800 0Q918122 0Q942234 0Q942247 0Q918202 i
paragraminis ZJEO1P1 (T) Zhejiang Paspalunsp.
Magnaporthaceae Omnidemptus ZJE01800 China: Living shoots of MW478955 0Q932801 0Q918124 0Q942235 0Q942248 0Q918203 i
paragraminis Zhejiang Phaenospermap.
Magnaporthaceae Omnidemptus ZJE01803 China: Living shoots of MW478956 0Q932802 0Q918123 0Q942236 0Q942249 0Q918204 i
paragraminis Zhejiang Phaenospermap.
Magnaporthaceae Omnidemptusp. YNEO0826 China: Living leaves of MW478953 MW478087 0Q918121 0Q942224 0Q942242 MW482713 i
Yunnan Thysanolaenap.
Magnaporthaceae Omnidemptusp. YNEO1218 China: Living roots of MW478957 MWA478075 0OQ918130 MW482613 MW482816 MW482711 i
Yunnan Poaceaesp.
Magnaporthaceae Omnidemptus CGMCC3.20902, China: Living stems of MW478964 MW478073 0Q918128 0Q942226 MW482813 MW482674 i
yunnanensis YNEO01014 (T) Yunnan Poaceaesp.
Magnaporthaceae Omnidemptus YNEO1015 China: Living stems of MW478965 MW478074 0Q918129 0Q942227 MW482814 MW482675 i
yunnanensis Yunnan Poaceaesp.
Magnaporthaceae Omnidemptus CGMCC3.20901, China: Living shoots of MW478959 MW478076 0Q918131 MW482612 MW482815 MWA482712 1
zhejiangensis ZJEO01773 (T) Zhejiang Arthraxonsp.
Magnaporthaceae Omnidemptus ZJEQ1772 China: Living shoots of MW478958 1 T T i T T
zhejiangensis Zhejiang Arthraxonsp.
Magnaporthaceae Omnidemptus ZJE01789 China: Living shoots of MW478960 ON244716 0Q918132 0Q942233 ON367461 ON367456 1
zhejiangensis Zhejiang Arthraxonsp.
Magnaporthaceae Pseudophialophora WSF14RG40 (T) USA: New Roots of KP769841 KP769833 i KP784816 KP784824 KP784832 i
angusta Jersey Dichanthelium
acuminatum
Magnaporthaceae Pseudophialophora WSF14RG72 USA: New Roots of KP769837 KP769829 i KP784812 KP784820 KP784828 i
dichanthelii Jersey Dichanthelium
acuminatum
Magnapathaceae Pseudophialophora WSF14RG82 (T) USA: New Roots of KP769838 KP769830 1 KP784813 KP784821 KP784829 i
dichanthelii Jersey Dichanthelium
acuminatum
Magnaporthaceae Pseudophialophora CM12m9 (T) USA: New Roots ofEragrostis KF689648 KF689638 i KF689608 KF689618 KF689628 1
eragrostidis Jersey sp.
Magnaporthaceae Pseudophialophora CM20m5-2 USA: New Roots ofPoaceae  KF689647 KF689637 i KF689607 KF689617 KF689627 1
eragrostidis Jersey sp.
Magnaporthaceae Pseudophialophora CM14RG38 (T) USA: New Roots of KP769835 KP769827 i KP784810 KP784818 KP784826 i
magnispora Jersey Dichanthelium
acuminatum
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