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Abstract

Astragalus sinicusand Vicia villosg are frequently applied green manure plants used in
China However, there is poor knowledge of the fungal endophytic community and the mycobiome
of green manure cropBield surveys were conducted durig§17 2019in four provinces in China.
Asymptomatic plant parts were collected. Using a cultlegendent method, 517 fungal isolates
were obtained fromAstragalus sinicusand Vicia villosa These isolates were further identified
using a combination of molnplogical and multioci phylogenetic analyses and were differentiated
into 30 species in 15 genera in ten families belonging to AsbomycotaMost isolated strains
belonged t&GordariomycetesThe most dominant genus wiassarium,with 381 isolatesrom both
crops, while all other taxa were isolated less than 40 tifrtess similarity search on theusarium
MLST database showed the 370 strains belonged to $awsariumcomplexes and one subclade
Eleven strains could not be assigned to any complex.rdiaining 136 isolates were identified
and assigned to 23 known and seven novel spe&igstal of 178 Operational Taxonomic Units
(OTUs were obtained from Illumina analysis and mainly classified into five ptAdgomycota
Basidiomycota, Chytridiomycat CryptomycotaandMucoromycoty Overall OTUs were further
assigned to 21 classes, 48 orders, 66 families, and 74 g&ased on overall OTUs, the most
abundant species walternaria alternata which was also isolated from the cultedependent
methal. Most species and genera recorded ftamHigh Throughput SequenciigTS) approach
were not obtained in the cultudependent methodBoeremia Cladosporium Filobasidium
Magnoporthe Mucor, Rhizoctonia Sporidiobolu$. Functional annotation revealshat all
Ascomycets genera obtained in both approaches comprsmeral plant pathogenic species
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Potential beneficial and/or biocontrstrains were also identifiedhe common green manure crops
used in China harbors a hidden, underexplored mycobiomehwhay comprise potential for
application These results wiincrease awareness of green manure practices. Precautions need to be
in place when incorporating green manure crops in the soil, as these could facilitate inoculum
sources for the next diseasgele of the main crap

Keywords i 7 new taxai Checklisti Culture dependent Cover cropsi High-throughput
sequencing Taxonomy

Introduction

Utilizing green manurgGM) crops in agriculture is an ancient practice in Chi8ame
records show that 300 years ago, green manure was practiced in China by growing legumes and
ploughing them into rice fieldéPieters 192y Early Greek and Roman farmers recognized the
value of legumes as green manure to improve soil fer(figrsons 1984 Adding green maure to
the soil will enhance the organic content of soil, maintains, and improve soil structure, provide a
source of nitrogeiiN) for crops, and reduce the losses of nutrients and soil er(#sawsons 1984
Incorporation of organic matter into the soéln enhance the number of archaea bacteria and their
activity (Yue et al 2005. Moreover, the amount of active organic material for meth{@id)
production can be improvedauren et al1994, Sethunathan et &000. Even though these are
presently esmntial and wellintentioned practices in traditional farming, they are suitable to use in
intensive agricultural systemig reduce environmental problerfizgarsons 1984

China applies chemical fertilizers more than most other countries in their fieldsrat@iis
75% higher than the rest of the wor{Beng et al2002. This excessive application of chemicals,
especially N, leads to the emission of nitrous oxideO); a greenhouse gd$hi et al 2010.
According to previous studies, poor soil organidteracontent and imbalanced nutrient levels are
the main factors that caused yield reduction in-based cropping systenldamniar 1995, Reddy
& Krishnaiah 1999 The application of organic materials has been recommermdedotect the
desired agricultal productivity and sustainability in a particular figlAO 1993. Chinese milk
vetch (Astrugalus sinicud.. (AS) and hairy vetch(Vicia villosa Roth. (VV) (Fabaceag are the
major traditional leguminous crops used as N sources in organic crop prodacioima(Bo et al
2012, FAQ. These plants play an important role in maintaining rice soil fertility, espeaathe
double rice farming systems in southern CHiRangshen & Qixiao 1981,Bo et al 2012, Xie et
al. 2016, Ntakirutimana et al. 201®Rice is one of the prominent cereal crops in China with about
65 % of the population relying on righang et al2005. Rice production has more than triplied
the past five decades and pesticides are misused igulibeation (Fang et al2004). Curently,
most farmers use greemanure in their rice fields leading toward sustainable rice production based
on agroecology and biodiversitpverwinter vetchcrops: Astragalus sinicusand Vicia villosa
grow in the spring and during the flowering stagehef manure crop, are ploughé&these crops
are covered with soil falecomposition before the early season when rice is pléRtmtyshen &
Qi-xiao 1981, Ntakirutimana et al. 2019

In the 1990s, the identification of fungal species was mainly basa@ditidnal approaches
such as macroscopic or microscopic observations and cdiépendent analysedolecular
analyses later provided an improved taxonomic resolitiyde et al2010,2017,Cai et al 2011,
Tibpromma et al2017. One of the main reass is that culturelependent methods hinge on
cultivability on specific media and thus exclude uncultivable fySgewart 2012 Morphology
based identifications of fungal cultures are even problematic when strains do not develop any
identifiable structugs on the growth medi@uch asconidiomata andr ascomata This becomes
more difficult when some species show phenotypic plasticityoarnmklong to some complexes of
cryptic species that cannot be differentiated morphologicdlbyg: species in genera
Colletotrichum Diaporthe and Fusariun). Therefore, applying traditional approaches alone may
not provide a complete picture of fungal communit{&®zich et al 2013. Therefore, Hgh
Throughput SequencinHTS) technologies have become more accessixtently, allowing in



depth surveys of microbial diversity and other complex ecological commufiRiesr goh 201
Ampt et al. 2018, Tedersoo et al. 2018, 2020, 2021, Nilsson et al). 2018 allows quick and
costeffective taxonomic assessments of a wialege of microbial groups. Most studies on plant
microbes have focused on a single grdem., epiphytic fungi or bacteria, pathogenic fungi or
bacteria, or mycorrhizal fungi or rhizobactériRérezJaramillo et al. 2018, Xia et al. 2020
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Figure 11 Collection sites in four provinces in China. Clustered pyramid columns represent the
frequency of the obtained fungal strains from the culteendent method with the host in each
province.

Fungal diversity is an important aspect of crop and soil inealtthe field of agriculture
(Selosse et al. 20p6Soil microbial communities play an important role in enhancing various
biogeochemical process¢Basu et al. 2021 They are sensitive to disturbances, positively or
negatively, that can lead to lof@ging ecosystem effec{®Veller et al. 2002, Garbeva et al. 2004,
Berg & Smalla 2009, Kallenbach & Grandy 2011, Lehman et al.)26itwever, the incorporation
of green manure into the soil increases numerous benefits to soil, including the additiomiaf orga
C and the improvement of soil structufeurthermore, manure crops protect the land from soil
erosion and enhance the seiterholding capacity of the ecosyste@reen manure practices can
alter the microbial community in the s§Mendes et al.199%bawi & Widmer 2000, Schutter &

Dick 2002, Buyer et al. 20)0Fungal species in agricultural soil have functional traits including
decomposing ability, plant infectivity and symbiotic abilfgg arbuscular mycorrhizal funyi
(Wang & Qiu 2008. Many studies of manure crops or cover crops have focused on the effect of
arbuscular mycorrhizal fungi related to their coloniza(igtarschner & Dell 1994, Lehmann et al.
2014. Furthermore, most previous studies did not fully address the total fungal community o
green manure crops suchAsstragalussinicusandVicia villosa.

Fungal endophytes are part of the microbial community, which survive inside plant tissues
without causing any visible symptonggrohlich et al. 2000, Ghimire & Hyde 2008lyde &
Soytong 208, Zabalgogeazcoa 2008¢ Cocq et al. 2016 Endophytes can support plants to
obtaining nutrients, enhance the nutritional quality of crops and resist some diseases through



mechanisms such as competition, antibiosis and paragiibidir et al. 2010,PorasAlfaro and
Bayman 2011 Many endophytic fungi could also act as biocontrol ag@ftsnar et al. 201y
However, still it is unclear how most of the endophytes affect plant health and its furiPtores
Alfaro & Bayman 201) Endophytes may not remaas it is throughout their lifecycle
(Zabalgogeazcoa 2008, Poralaro & Bayman 201) They can be latent pathogens or latent
saprotrophs due tstress or any changes in the host or the environ(RemtasAlfaro & Bayman
2011.

Most studies on greemanure crops focused primarily on their effect on the targeted crops
and the agricultural systems such as enhancing the soil properties or the erisSidnand NO
(Parsons 1984, Bo et. &012. There is a possibility that endophytic species are tatequiescent
on crops. They may have pathogenic or saprobic phases upon introduction to a new agricultural
field (Saikkonen et all998, Arnold et al2000, Rodriguez et a2009. Alternatively, allied myce
communities can be a source of decomposetsienti cyclers, soil aggregators, and mycorrhizal
symbionts, in the context of green manuriBgsed on these hypotheses, we aimed to understand
the poorly explored fungal diversity associated wAstrugalus sinicusnd Vicia villosa in this
study, thus ddressing major gaps in the understanding of green manuring practices

Table 1 Sample site details

Collection Site Province Geographical Annual Temperature  Annual Rainfall
location (°C) (mm)

Guilin City Guangxi E11Q031; N2507 19.1°C 1887.6

NanningCity Guangxi E11646; N3992 216 °C 13042

Xinyang Henan  E11408; N3211 151°C 110911

(including Luoshan City

and Shihe Distrigt

Fuzhou City Fujian E11936; N2608 196 °C 1342
Tongren City Guizhou E10823; N2752 17.1°C 10732

In this study, ve focused on culturdependent and cultuuedependent mycobiome analyses
of Astrugalus sinicuandVicia villosawith their entire habitat including all the fungi in plants and
in the surrounding environment$he objectives of the present study;&(i¢ to investigate the
endophytic fungi associated witteen manurerops from China with a comprehensive sampling
andto identify the cultivable fungi obtained, to genus or species levels using ramgikoular
techniques(ii) to understand the communityraposition and diversity of fungal species associated
with Astrugalus sinicusind Vicia villosa using HTS(iii) to describe novel species with detailed
descriptions and illustrationgiv) and update host and geographical records in China\gro
provide a worldwide checklist of fungal species associated Wistrugalus sinicusand Vicia
villosa based on previous and current reseafdhally, we raise safety concerns about field
applications ofgreen manurerops and whether fungal endophyteggieen maure crops really
matter.

Materials & Methods

Sampling and fungal isolation

Astragalus sinicuandVicia villosasamples were collected from six sites: in Fuzhou, Guilin,
Luoshan, Nanning, Tongren, and Xinyang in four provin@égjian, Guangxi, Guizhg and
Henar) in China during 201i72019(Figure 1, Table Il Asymptomatic flowers, leaves, pods, roots,
and shoots were collected from each #higure 3. In total 54 samples were collected and from
each sample, fivplant pieceg5 mn? sized were excied Plant pieces were surface sterilized for
30 seconds in NaOCI, washed for 1 minute in sterilized, distilled water, 1 minutéseti@nol
and washed three times in sterilized, distilled wafrce the plant pieces were dried in aseptic
conditions, eath of the five pieces was placed on potato dextrose #&B&A) medium



supplemented with 100 nig penicillin. After incubation for several days at 25 °C, the hyphal tips
of developing fungi were transferred to the PDA mediBure cultures were obtained \@emglé
spore or singlehyphae isolation for further studyhe isolated fungal strains are preserved in PDA
slants at+4 °C in the culture collection of the Beijing Academy of Agricultural and Forestry
SciencegJZB), Beijing, China Specimengdried cultueg were also deposited in the fungarium of
the Beijing Academy of Agricultural and Forestry ScientEBH). Taxonomic descriptions for
novel species were deposited in faces of fungi datalhdiges://www.facesoffungi.org/; Jayasiri et
al. 2015.

Figure 2 7 Green manure crop#stragalus sinicugai f) a Leaves. b Stems. ¢ Roots. d Pods.
e, f FlowersVicia villosa(gi k) g Leaves. h Stem. i Root. j, k Flowers.



DNA extraction, polymerase chain reaction and phylogenetic analyses

Total genomic DNA was dsacted according to a modified method described below, by
using CTAB (cetyltrimethylammonium bromigeextraction buffer Fresh fungal mycelia were
scraped from the colonies grown on the PDA plates, which were incubated@tf@5one week
Mycelia werecollected into 15 ml microtubes and crushed with liquid nitrog&ve then added
pre heated CTAB extraction buffd(2% CTAB 20 g, 26 PVP 40 20 g, NaCl 8B1g, 1M Tris
HCI 100 mI(PH 8, 0.5 EDTA 40 mI(PH8)] to the microtubesThe content was incubatedai °C
in a water bath for 1 hour with random mixinggjual volumes o{300 m) phenol to chloroform
Isoamyl alcohol(24: 1) were added to the content and centrifuged at 10,000 rpm for 10 min
(Eppendorf centrifuge 5424The upper aqueous phase with risibde cloudy appearance was
transferred to a new.8 ml microtube and treated with6¥ ml (V=Total volume of newly taken
upper aqueous phgsaf isopropyl alcohalThe resulting content was kept precipitating the DNA at
120 °C for 1 hour The upper layewas discarded after the content was centrifuged at 12,000 rpm
for 10 min and precipitated DNA was washed twice witbo#hanol, dried under vacuum, and re
suspended in 2@B0 ul TE buffer(RNase added(TaKaRa Products Catalog 2029815. The
extracted DM\ was stored &t20 °C until it was used for further analyses

Polymerase chain reactig@CR) was carried out for the obtained DNA in a total volume of
2 5 | which contained 13 pl of 2 x Tag PCR Mastévlix (Biomed Co, Ching, fLof emch
primer (forward and reversgd Ilgenemic DNA, and $ | &f deionized waterAmplified gene
regions with respective primer pairs and thermal cycler reactions for each genus/family are given in
Table 2. The positive amplicons identified of6 lagarose electrophoresgels stained with
ethidium bromide and visualized under UV light using Gel Doc+XRolecular Imager Imaging
system(BIO-RAD, USA). The amplified PCR fragments from the cultglependent method were
sequenced by Biomed Company, Beijing, Chifide forward and reverse sequences were
assembled by using Bio Edit Sequence Alignment E@ito£.0.9, Hall 1999.

Sequences generated from different primers were analyzed with other sequences retrieved
from GenBank The related sequences were obtained from a BLAS&arch and recently
published data(https://blast.ncbi.nlm.nih.go}/ The sequences were aligned in the Multiple
alignment program for amino acid or nucleotide sequerit®SFFT v. 7) at the webserver
(http://mafft.cbrcjp/alignmentserve) using default stings (Kuraku et al2013, Katoh et ak017).

The alignments were manually edited where necessary with Bio Edit9(Hall 1999.

The phylogenetic analyses were conducted using Bayesian inference an@ykses
performed in MrBayes v. 3.2.7&uelseteck & Ronquist 2001, Ronquist & Huelsenbeck 2003
and Maximum Likelihood(ML) in the CIPRES Science Gateway platforBayesian posterior
probability (BYPP) analysegHuelsenbeck & Ronquist 2001, Ronquist & Huelsenbeck P@@38e
evaluatedRannala & Yandl996, Zhaxybayeva & Gogarten 2008 Markov Chain Monte Carlo
sampling(MCMC). Six simultaneous Markov chains were run for at least 1,000,000 generations
and trees were sampled every "0feneration The distribution of logikelihood scores was
examinedto determine the stationary phase for each search and to decide if extra runs were
required to achieve convergence, using the program Traces {Rambaut & Drummond 2003
All sampled topologies beneath the asympt(i&%) were discarded as part of thmirnin
procedure; the remaining trees were used for calculating posterior probaf#®es the majority
rule consensus tree

Maximum likelihood trees were generated using the RAXNRC2 on XSEDE(8.2.8)
(Stamatakis 2006, 20}14n the CIPRES SciencedaBway platformMiller et al. 2010 using the
GTRGAMMA model with the rapid bootstrapping and search for-bestingML tree algorithm
including 1,000 bootstrap replicaté3hylograms were visualized with FigTree. 40 (Rambaut
2014 and annotated in Mrosoft PowerPoin{2007) or Adobe lllustrator CS%Version 150.0,
Adobe, San Jose, GAFor the taxonomic treatments we follow Wijayawardene.¢2apr0, 2022
The DNA sequence data generated in this study are deposited in G€BBpplementaryrablel)
(https://www.ncbi.nlm.nih.gov/genbank/



Table 2 Respective PCR reaction primgferward and revergdor amplification of genetic markers of each fungal genus and references used in the

study.
Genus Gene Primers PCR conditions Reference
Albifimbria LSU LROR/LR5 (94°C:30s,50°C:50 s, 72C: 30 9 x 35 cycles Vilgalys & Hester(1990, Rehner & Samuels
(1999
SSuU NSIUNS4 (94°C:30s,40°C:50 s, 72C: 30 9 x 35 cycles White et al (1990
tef1-U EFR983FEFR2218R (94°C:30s,55°C:50 s, 72°C: 30 9 x 35 cycles Rehner et al(2001)
rpb2 RPB2 5HRPB2 7cR (94°C:30s,56°C: 30 s, 72C: 30 9 x 35 cycles Liu et al (1999, Sung et al(2007)
Alternaria ITS ITSVUITS 4 (94°C:30s,54C: 30 s, 72°C: 30 9 x 35 cycles White et al (1990
GAPDH gpdlgpd2 (96°C: 60 s, 58C: 30 s, 72°C: 30 9 x 35cycles Berbee et al(1999
rpb2 RPB2 5HRPB2 7cR (94°C:30s,56°C:50 s, 72C: 30 9 x 35 cycles Liu et al (1999, Sung et al(2007)
tef1-U EF1 728HEF1-986R (94°C:30s,54C: 30 s, 72C: 30 9 x 35 cycles Carbone & Kohr(1999
Alt-al Alt-F/Alt-R (94°C:60ss,57°C: 30 s, 72C: 30 9 x 35 cycles Hong et al (20095
Arthrinium ITS ITSVUITS 4 (94°C: 30 s,54C: 30 s, 72C: 30 9 x 35 cycles White et al (1990
LSU LR5/LROR (94°C:30s,50°C:50 s, 72C: 30 9 x 35 cycles Vilgalys & Hester(1990, Rehner & Samuels
(1999
tefl-U EF1-728HEF2 (94°C: 30 s, 54C: 30 s, 72C: 30 9 x 35 cycles Odonnell et al (1998, Carbone &Kohn
(1999
tub T1/Bt2b (94°C:30s,53C: 30 s, 72C: 30 9 x 35 cycles Glass & Donaldsoli1995, Odonnell &
Cigelnik (1997
Botrytis rpb2 RPB2 FRPB2 R (94°C:30s,54C:50 s, 72C: 30 9 x 35 cycles Staats et a(2005
HSP60 HSP60 FHSP60R (94°C:30s,59C:50 s, 72°C: 30 9 x 35 cycles Staats et a(2005
GAPDH G3PDH FG3PDH R (94°C: 30, 58C: 50 s, 72C: 30 g x 35 cycles Staats et a(2009
Clonostachys ACL Acl-1230upAcl- (94°C:30s,57C: 30 s, 72C: 30 9 x 35 cycles Grafenhan et a(201])
11220low
tub TUT2 (94°C:30s,52C: 30 s, 72C: 30 9 x 35 cycles Odonnell & Cigelnik(1997
rpbl RPBLFaRPB1-R8 (94°C:30s,57C:50 s, 72C: 30 9 x 35 cycles Odonnell et al (2010
tefl-U EF1-728HEF2 (94°C: 30 s,54°C: 30 s, 72°C: 30 9 x 35 cycles Odonnell et al (1998, Carbone & Kohn
(1999
Colletotrichum ITS ITSVUITS 4 (94°C: 30 s, 54C: 30 s, 72C: 30 9 x 35 cycles White et al (1990
GAPDH GDFHGDR (94°C:30s,62C: 30 s, 72C: 30 9 x 35 g/cles Templeton et al(1992
CHS1 CHS79HCHS-354R (94°C: 30 s, 59C: 30 s, 72C: 30 § x 35 cycles Carbone & Kohr{1999
ACT ACT-512F (94°C: 30 s,58C: 30s, 72C: 30 § x 35 cycles Carbone & Kohr{1999
tub BT 2FHBT 4R (94°C:30s,56°C: 30 s, 72C: 30 9 x 35 cycles O@onnell & Cigelnik(1997
Diaporthe ITS ITSUITS 4 (94°C: 30 s, 54°C: 30 s, 72C: 30 § x 35 cycles White et al (1999
CAL CAL228HCAL737R (94°C:30s,57C: 30s, 72C: 30 § x 35 cycles Carbone & Kohr{1999
HIS CYLH3F/CYLH3R (94°C:30s,57C: 30 s, 72C: 30 9 x 35 cycles Crous et al(2004)




Table 2 Continued.

Genus Gene Primers PCR conditions Reference
tefl-U EF1-728HEF1-986R (94°C:30s,54C:. 30, 72C: 30 9 x 35 cycles Carbone & Kohr(1999
tub BT2aBT2b (94°C:30s,52C: 30 s, 72C: 30 9 x 35 cycles Glass & Donaldso(1995
Epicoccum LSU LR5/LROR (94°C:30s,50°C:50 s, 72C: 30 9 x 35cycles Vilgalys & Hester(1990, Rehner & Samuels
(1999
ITS ITSUITS 4 (94°C: 30, 54C:30s, 72C: 30 9 x 35 cycles White et al (1990
rpb2 RPB2 5FRPB2 7cR (94°C:30s,56°C: 50 s, 72°C: 30 9 x 35 cycles Liu et al (1999, Sung et al(2007)
tub BT-2FBT-4R (94°C:30s,56°C: 30 s, 72C: 30 9 x 35 cycles O&onnell & Cigelnik(1997
Fusarium tef1-U EFVEF2 (94°C:30s,52C: 30 s, 72C: 30 9 x 35 cycles Odonnell et al (1998
ITS ITSVUITS 4 (94°C: 30 s, 54C: 30 s, 72C: 30 9 x 35 cycles White et al (1990
rpb2 RPB2 5HRPB2 7cR (94°C:30s,56°C.50 s, 72°C: 30 9 x 35 cycles Liu et al (1999, Sung et al(2007)
Lasiodiplodia ITS ITSVUITS 4 (94°C:30s,54C: 30 s, 72C: 30 9 x 35 cycles White et al (1990
tefl-U EF1-728HEF1-986R (94°C: 30 s, 54C: 30 s, 72C: 30 9 x 35 cycles Carbone & Kohr(1999
Leptosphaerulina LSU LR5/LROR (94°C:30s,50°C:50 s, 72C: 30 9 x 35 cycles Vilgalys & Hester(1990, Rehner & Samuels
(1999
ITS ITSVUITS 4 (94°C: 30 s, 54C: 30 s, 72C: 30 9 x 35 cycles White et al (1990
rpb2 RPB2 5HRPB2 7cR (94°C: 30 s, 56°C: 50 s,72°C: 30 9 x 35 cycles Liu et al (1999, Sung et al(2007)
Neofusicoccum ITS ITSVUITS 4 (94°C:30s,54C: 30 s, 72C: 30 9 x 35 cycles White et al (1990
tefl-U ER728HEF986R (94°C: 30 s, 54C: 30 s, 72C: 30 9 x 35 cycles Carbone & Kohr(1999
tub BT-2/BT-2a (94°C:30s,52C: 30s, 72C: 30 9 x 35 cycles Glass & Donaldsoli1995
Plectosphaerella LSU LROR/LR5 (94°C:30s,50C:50 s, 72C: 30 9 x 35 cycles Vilgalys & Hester(1990, Rehner & Samuels
(1999
ITS ITSUITS 4 (94°C:30s,54C:. 30 s, 72C: 30 9 x 35 cycles White et al (1990
Pseudopithomyces  LSU LROR/LR5 (94°C:30s,50C:50 s, 72C: 30 9 x 35 cycles Vilgalys & Hester(1990, Rehner & Samuels
(1999
SsuU NSIUNS4 (94°C:30s,54C:50 s, 72C: 30 9 x 35 cycles White et al (1990
ITS ITSVUITS 4 (94°C:30s,54C: 30 s, 72C: 30 9 x 35 cycles White et al (1990
tef1-U EF1-983FEF1-2218R (94°C:30ss,55C: 50 s, 72C: 30 § x 35 cycles Rehner et a2001))
Sclerotinia CAL CAL-228HCAL-737R (94°C:30s,57C: 30 s, 72C: 30 9 x 35 cycles Carbone & Kohr(1999
ITS ITSVUITS 4 (94°C:30s,54C: 30s, 72C: 30 9 x 35 cycles White et al (1990
MCM Mcm7-709FMcm7- (94°C: 30 s, 60°C: 30 s, 72°C: 30 § x 35 cycles Schmitt et al(2009
1048R
Stemphylium ITS ITSVITS 4 (94°C:30s,54C: 30 s, 72C: 30 9 x 35 cycles White et al (1990
GAPDH gpdlgpd? (96°C: 60 s, 5&8C: 30 s, 72C: 30 § x 35cycles Berbee et al(1999
CAL CAL-228HCAL-737R (94°C:30s,57C: 30 s, 72C: 30 9 x 35 cycles Carbone & Kohr(1999




Identification of Fusarium isolates

All isolated Fusariumstrains were identifietb genus or species level, based on a comparison
of their internal transcribed spacer reg{¢fS), translation elongation factorl g @efil-¢) and
RNA polymerase Il genépb2) sequences-or generic and species determination of the isolates,
BLASTnN searches were performed on the NCBI GenBémtkps://blast.ncbi.nlm.nih.goy/and
FusariumMLST (https://fusarium.mycobank.opgdatabases he strains were identified to species,
genus, or higher level, depending on the affinity to the available refersagaences
(Supplementarirable 3.

The mycobiome analysis

Sampling, library preparation and statistical and diversity analysis

Fresh plant specimens d@fstragalus sinicusand Vicia villosa were collected from four
provinces in ChingFujian, Guangxi, @izhou, and Hengn Astragalus sinicuspecimens were
collected from all four provinces. Howevaeficia villosaspecimens were only collected from the
Henan and Guangxi provincg&igure 1, Table 1 For each crop, six representative plant
individuals weresampled and homogenized in each province. Total genomic DNA was extracted
using 1g of ground specimens using the 2 x CTAB method. The extracted DNA was quantified,
and quality was checked with the NanoDrop -RGD0C spectrophotometdifhermo Fisher
Scientyc, Dreieich, Germary Extracted DNA was kept &R0 °C for further analysis.

For HTS, we used the 18S rRNA V4 region of the ribosomal RNA gene cluster. This region
was ampliyed with {(GTéCCAGOMBAGAGEGETAAdandeaversd grignér
706R (GGACTACHVGGGTWTCTAAT) (Cheung et al. 2000The PCR reaction was performed
in a 50 ¢l vol ume that contained approxi mat el
0.2mM of each primer, and 2 units of ExTaq DNA polymerase. The cycling consisted ofian init
denaturing step at 94C for 30 sec., followed by 25 cycles of denaturing at°G4for 30 sec.,
annealing at 54C for 1 min, extensionat7Z f or 2 mi n, an d °Cdor §mira | e X
All PCR reactions were carried out with Phusion® Higtielity PCR Master Mix\New England
Bio Labs Inc. Ipswich, MA, USKA The PCR products were mixed with the same volume of 1x
loading buffer(contained SYB gregrand then run on a 2% agarose gel for quality detection. Only
samples with a bright main strigtween 400450 bp were chosen for further experiments.

The PCR products were puriyedQiagen,iGergnalyQi age
foll owing the manufactureros protocol . Sequce
Fragment Library Kit 48 rxns (Massachusetts, USAf ol | owi ng t he ma n
recommadations. The library quality was assessed on the Qubit® 2.0 Fluorofi¢temmo
S c i e)nanhd Agient Bioanalyzer 2100 system. The library was sequenced on an TbiXB55
platform and singlend reads were generated.

Low-quality reads were assigned tangples based on their unique barcode, truncated by
removing the barcode and primer sequence and then quality filtered to obtain tgedlighclean
reads using Cutadapt by the parameters-aferlap 10-q 17 -m 450 -M 550 (V1.9.1,
http://cutadapt.readédlocs.io/en/stable/ The raw sequences were aligned to the SILVA 132
reference databaghbttp://www.arbsilva.de/, Quast et al. 20)L8sing the LCA algorithm to detect
chimeric sequence&dgar et al. 2001 The chimeric sequences were removed using VSEAR
2.8.1(Torbjgrn Rognes et al. 20L&nd clean reads were obtained for further analysis. Sequences
analysis was performed in Uparse v. 7.0.1Qfttp://drive5.com/uparse/; Edgar 2Q01$equences
with 97% similarity were assigned to the same operatioagbnomic units(OTUs). The
representative sequence for each OTU was examined for taxonomic affiliation using SILVA 132
reference database based on the RDP classifier h@//rdp.cme.msu.edu/; Wang et al. 2007
To study the phylogenetic relationshigh different OTUs, and the difference of the dominant
species in different samplggroupg, multiple sequence alignment was conducted using the
MUSCLE softwargVersion 3.8.31, http://www.drive5.com/musgl@Edgar 2004



All OTU abundance information wasormalized using a standard of sequence number
corresponding to the sample with the least sequences. Subsequent analysis of alpha diversity
(observed OTU and Shannomand beta diversity were all performed based on this output
normalized data. All the alphdiversity index values and beta diversity were calculated by QIIME
software.

Fungal OTUs shared between different samples were illustrated by the VENNY 2.0 online
tool (https://bioinfogp.cnb.csic.es/tools/venny/index2.0.2 htmWilcoxon test was usedot
determine whether sample classificatiqesy., crops sampling locationsontained statistically
significant differences in the alpha diversities. Principal coordinate angBSisA) and NMDS
(Non-metric Multidimensional Scalipgwere performed to evaate the distribution patterns of
mycobiome based on bedaersity calculated by the Bra@Qur t i s di st ance with
O WGCNAG6G packages. Per mut at i on(BERMANOVA) bageal on at e
Bray-Curtis distance matrices was conduttwithin each sample category to determine the
statistically significant differences by Oveg
between different habitats were tested using linear discriminant anédlya#s) and effect size
(LEfSe) andysis (Segata et al. 20} Ihttps://huttenhower.sph.harvard.edu/galaxiiscriminating
species between different groups were obtained by SIMPER analysis based eGuBiay
di ssimilarities usi ngccurrbnee nétwoekgvasrexpldrpsing tketwgrle . Th
anal ysis with o0igraphoé packagecoedofrirceileantti on sO
< 0.05 were considered statistically robust and displayed in the networks by gra@8viz
Functional properties were annotated using both FUNGDMNigiyen et al. 20)6and Fungaltraits
database@06lme et al. 2020

The fungall8S rDNA gene lllumina sequencing data are deposited in the NCBI under the
BioProject number: PRINA813628.

Compiling the checklist

The checklist is based on articles in referred journals andbased resources such as the
systematic mycology and micratbogy laboratory nomenclature databdS&MML) (https /iit.ars
grin.gov/ifungaldatabasés (latest accessed 3dB2022. The checklist includes fungal species
names, families, and localities for both green manure ciidpes current name is used according to
Index Fungorum(2022 and Wijayawardene et .al(2020 and the classification follows
Wijayawardene et al(202Q 2022. Genera and species are listed in alphabetical order
(Supplementaryrable 3.

Results

Diversity and abundance ofculturable fungi

In total, 517 fungal strains were isolated fr@xstragalus sinicusnd Vicia villosa plants,
which belong to 15 genera. Among them, 381 strains belongeds@rium Inferred multigene
phylogenies identified the remaining 136 strains which were to specigsite¥4 genera in ten
families. The number of strains isolated per host species was as follows: 307 isolates from
Astragalus sinicuand 210 isolates froMicia villosa

Species belonging to Arthrinium, Botrytis Leptosphaerulina Pseudopithomyces
Myrothecium StemphyliumSclerotinig Lasiodiplodig NeofusicoccumandPlectosphaerellavere
isolated from one of the hosts, whilslternaria, Colletorichum Diaporthe Epicoccumand
Fusariumwere associated with bothlants Alternaria and Fusariumspecies wre isolated from
both crops collected in Guangxi and Guizhou provinces. We were only able to collect samples from
Astragalus sinicudsrom the provinces of Fujian and Henan. HoweJéunsarium species were
isolated in both green manure crops and in all $agpreas.

Astragalus sinicutiad higher species richne&07 strainy thanVicia villosa (210 straing
All obtained cultivable fungi were ascomycetes. From the identified isolates, 78% were
Sordariomycetes, 15% were Dothideomycetes, and 7% were imsogbtes. The identified
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Sordariomycetes belonged hectriaceag94.5%9, Glomerellacea€3%) and other familie$2.5%)
(Apiosporaceage Diaporthaceae PlectosphaerellaceaeBionectriaceag and Stachybotryacege
Identified Dothideomycetes belong Didymellceae(48%), Pleosporaceag45.5%9 and other
families (6.5 %) (BotryosphaeriaceaandDidymosphaeriacege

Separate muHioci phylogenetic analysdbased on the genus or the family that they belong
to) were performed for the strains isolated from theéucaldependent approach.

Taxonomy

The numbers of taxa in this study are organised following Wijayawardeng( 2020, 2022
and updated from recent relevant literature. For the delineation of novel ascomycetous fungal
species, we follow the guidelindsom Jayawardena et af2021), Maharachchikumbura et al.
(2021 and Manawasinghe et #2021). Descriptions and photo plates were provided for the novel
species derived from this study.

AscomycotaR.H. Whittaker(1959.
Dothideomycete<0.E. Erikss. &WVinka (1997).
Dothideomycetida®.M. Kirk, P.F. Cannon, J.C. David & Stalp€2§01).

Botryosphaeriale€C.L. Schoch, Crous & Shoemak@007).
Botryosphaeriacead@heiss. & Syd(1918.

LasiodiplodiaEllis & Everh.(1896.
Lasiodiplodia mediterraned.inald., Deidda & BerrafTebbal(2015.

For description, see Linaldeddu et(@0195.

Material examined China, Guangxi Province, Nanning City, froritia villosaleaves, May
2018, Zhao Wensheng and Zhang Guozhen, living cultures = JZB 3130012, JZB 3130013.

Notesi Two isolateqJZB 3130012, JZB 31300} 8ere recovered froriicia villosaleaves
in Guangxi Province. These new isolates share a close phylogenetic affifigsitudiplodia
mediterraneaBL 1) in our combined ITStefl-Uandtub sequence analysesth 80% ML support
(Fig. 3. We compared the morphological characters together with phylogenetic placement of the
isolates and identified them asmediterranealinaldeddu et al(2015 introduced pathogenik.
mediterranedrom the symptomatic grapaewe and other few woody hosts; holm ¢&luercus ilex
and sweet orangdCitrus sinensis in Algeria and Italy. This species is associated with
ABotryosphaeria di e lfLmaldeddu e &l. 2Qf)5 Azqordingitontree Farrrand| t a |
Rossman(2022), L. mediterraneahave been reported dditrus sinensigAlgeria), Quercus ilex
(Italy), Vaccinium corymbosuifnited Statek Vitis spp.(United State¥ andVitis vinifera(ltaly).

We could not find any records afasiodiplodiaspecies fronVicia villosa in China or in
other parts of the worl@Farr & Rossman 2032 Therefore, we provided the firebstassociation
of L. mediterraneawith Vicia villosain China, as well as worldwide.

NeofusicoccumCrous, Slippers & A.J.L. Phillip&006.
Neofusicoccunparvum (Pennycook and SamuglSrous, Slippers & A.J.L. Phillip&006.

For description, see Crous et@006.

Material examined China, Henan Province, Shihe District, froviicia villosa root, May
2018, Zhao Wensheng, and Zhang Guozhen, living eulidB 3120007.

Notesi An isolate (JZB 312000y was recovered from a healthficia villosa root from
Henan Province. This isolate fits well into the species concepleofussicoccumMulti-marker
analysis forNeofusicoccunusing ITS regiontefl-U, tub andrpb2 genes, showed that our isolate
clustered within otheN. parvumisolates(Fig. 4). Isolate JZB 3120007 had similar sized conidia as
N. parvum Further, JZB 3120007 isolate showed 98.24%, 91.08% and 99.01%pdrase
similarities with the exype ofN. parvum(CMW 9081 in ITS, tefl-Uandtub genes, respectively.
Neofusicoccums considered as one of the most speds genera inBotryosphaeriacegeand
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most of the species share similar morphological charadtepes et al. 2016 Even thaigh species
of Neofusicoccumhave a wide host range in terrestrial habitats, we could not find any
Neofusicoccunspecies that have reported as associated Wdia villosain China or the world
(Farr & Rossman 2032 Therefore, we also provide the firsbdt association oNeofusicoccum
species oVicia villosafrom this study.
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Figure 31 Phylogram generated from maximum likelihood analysis based on combinegfllrS,
andtub sequence data. The matrix had 411 distinct alignment patterns, with 17.09% undetermined
characters or gaps. Estimated base frequencies were as follows: A = 0.207397, C = 0.304033, G =
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0.257071, T = 0.231499; substitution rates AC = 0.9202%27 3.393256, AT = 1.029814, CG =
0.920111, CT = 4.356229, GT = 1.000000; gamm
Bootstrap values for maximum likelihood equal to or greater than 60% and Bayesian posterior
probabilities equal or greater than ®.@re placed above the branches. The newly generated

sequences are indicated in red.
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Figure 41 Phylogram generated from maximum likelihood analysis based on combinefTFS,
U tub and rpb2 sequence data. The matrix had 501 distinct alignment psttevith 15%
undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.197, C =
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0.325, G = 0.262, T = 0.215; substitution rates AC = 1.00000, AG = 4.02459, AT = 1.00000, CG =
1.00000, CT = 6.97200, GT = 1.000000; gamma distribigitna pe par amet er U =
values for maximum likelihood equal to or greater than 60% and Bayesian posterior probabilities
equal or greater than 0.95 are placed above the branches. The newly generated sequences are

indicated in red.
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Figure 41 Continued.

Pleosporaled.uttr. ex M.E. Barr(1987).

DidymellaceaeGruyter, Aveskamp & Verkle{2009.
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EpicoccumLink (1816).
Epicoccum astragalW. Zhao, Q. Ning, & J.Y. Yan, sp. nov. Fig. 6
Index Fungorum Number: IF 55842Bacesoffungi nuimer: FoF 10792
Etymologyi 6 astragal i 6 r ef e Adragdlwswhicthwasidolatedt pl an't
Ecologyi Associated with healthy leaves A$tragalus sinicus
Holotypei JZBH 380085

E. viciae-villosae JZB 380081
E. viciae-villosae JZB 380083
E. viciae-villosae JZB 380084
E. viciae-villosae JZB 380082
E. viciae-villosae JZB 380086
E. viciae-villosae JZB 380080
4100 | yicige-villosae JZB 380079
84/0.99 \; E. vicige-villosae JZB 380058
60/- ‘ E. viciae-villosae JZB 380059
E. henanense JZB 380048
E. henanense JZB 380049
E. henanense JZB 380050
E. layuense JZB 380052
E. layuense JZB 380057
E. layuense JZB 380064
E. layuense JZB 380065
E. layuense JZB 380061
E. layuense JZB 380066
E. layuense JZB 380062
E. layuense JZB 380060
E. layuense JZB 380051
E. layuense JZB 380067
E. layuense JZB 380063
E. layuense LC 8156
E. layuense CGMCC 318362
- E. tritici MFLUCC 16-0277
E. layuense JZB 380069
E. layuense JZB 380068
**** E. rosae JZB 380078
|E. rosae JZB 380075
IEA rosae JZB 380077
E. rosae JZB 380076
B E. rosae MFLUCC 15-3639
720098 — | |, ZX——# ¢ pruniMFLUCC 17-1059
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E. poae CGMCC 318363
77099 | | SE. poaelC8161
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10011.00 |, E jtalicum CGMCC 318361
81/1.00 ——&] E. italicum LC 8151
E. astragali JZB 380085
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E. mackenziei MFLUCC 16-0335
E. pimprinum PD 771028

73098 ————————»
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Figure 51 Phylogram generated from maximum likelihood analpsised on combined LSU, ITS,

rpb2 and tefl-U sequence data. The matrix had 483 distinct alignment patterns, with 6.60%
undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.235206, C =
0.249893, G = 0.275404, T = 0.239497; sibson rates AC = 1.764991, AG = 5.670728, AT =
1.846180, CG = 1.160676, CT = 13.189586, GT = 1.000000; gamma distribution shape parameter
U = 0.518933. Bootstrap values for maxi mum |
greater than 60% and Bayasiposterior probabilities equal or greater than 0.90 are placed above
the branches. The newly generated sequences are indicated in blue. Typdyaedsérains are in

bold. We obtained 3%&picoccumstrains and among them, 15 strains were identifidel &ésyuense

that are new records on bofstragalus sinicugndVicia villosa five strains were identified ds.
latusicollum and four were identified as. rosaethat are new records ohstragalus sinicusn
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China. Further,Epicoccum astragalsp. nov.,Epicoccum henanensgp. nov., andepicoccum
viciaevillosaesp. nov. are described herein.
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Figure 57 Continued.

Asexual morph Conidiomata sporodochial, solitary or aggregated, immersed to -semi
immersed, glabrous, covered with hyphal growth, blackisbwn. Hyphae smooth, branched,
septate, hyaline.Chlamydosporesmulticellular, produced in agar, hyaline to pale brown.
subglobose or oblon@onidia multicellular, pale brown to dark brown, globose to subglobase, 8
15x7i 11em (x.= 11.0x8.6em, n =50). Sexual morphnot observed.

Cultural characteristick Colonies on PDA are slow growing, covering a 30 mm Petri dish in
10 days after incubation at 25 £, white(surfacég and yellow browr(revers¢, with a dense mat
of mycelium, rough, later give yellowishrown to red colour to the PDA media.

Material examined China, Henan Province, Luoshan City, fréxstragalus sinicuseaves,
May 2018, Zhao Wensheng and Zhang GuoZigBH 380085, holotype inactive dry cultiirex
type living culture = JZB 380085.
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Notesi The new strain fits well into the generic conceptepicoccumin Didymellaceae
Epicoccum astragalis described herein as a new species based on-geuki analysis of LSU,
ITS, rpb2, andtub markers. The phylogetie tree shows a moderately supported sislade
relationship(Fig. 5) with E. italicum (CGMCC 318361, LC8151(81% ML support Epicoccum
astragali differs fromE. italicumby having smaller conidigl 1 T 8 . 6 E. astnagalicompared
to 12.5 28 diam. n E. italicum). FurthermoreE. italicumproduces conidia with a basal cell, which
we could not observe ik. astragali Epicoccumspecies have been recorded in many hosts, and
Farr and Rossma(2022 indicated thatEpicoccum nigrunwas recorded omstragdus sinicus
from China(Tai 1979. The phylogenetic placement of these isolates is shown in Fig. 5.

Figure 6 i Epicoccum astragalia, b Colony on PDA, 10 days after incubation at 25 %C1
(a from above, b from belgwc Pycnidia on PDA mediund Spaodochia e-g Conidia.Scale bars:
d-g=10 pm.

Epicoccum henanens®/. Zhao, Q. Ning, & J.Y. Yan, sp. nov. Fig. 7
Index Fungorum Number: IF55842Pacesoffungi numbeFoF 10793
Etymologyi 6 henanensedd refers to whckitwsisolated. pr ov
Ecologyi Associated with healthy pods Attragalus sinicus
Holotypei JZBH 380048
Asexual morph Conidiomata sporodochial, solitary or aggregated, immersed to -semi
immersed, glabrous, covered with hyphal growth, blackish brdiwyphae smooth, branched,
septate, hyaline.Chlamydosporesmulticellular, produced in agar, hyaline to pale brown,
subglobose or oblonghi 11x5i9 em x.= 7.5x7.3em n = 20. Conidia multicellular, pale
brown to dark brown, globose to subglobo&8;30x13/26 em x.=21.8x18.7em n = 50.
Sexual morphnot observed.
Cultural characteristics Colonies on PDA are slogrowing, covering a 30 mm Petri dish in
7 days after incubation at 25 +°C, yellowish, reewhite (surfacg and reddistblack (reversg,
with a dense mat of aerial mycelium, rough, entire slightly radiating at the margin; colony from
above, rough, white to reddish at the fruiting zone, slimy reddish spore mass at the centre, whitish,
pale yellow at productive and yellowish at ageing zone. Latexr ggddishbrown colour to the
PDA media.
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Material examined China, Henan Province, Shihe District, frokstragalus sinicugpod,
May 2018, Zhao Wensheng and Zhang GuoZigBH 380048, holotype inactive dry cultiirex
type living culture = JZB 380048.

Additional material examined China, Henan Province, Shihe District, froficia villosa
flower, May 2018, Zhao Wensheng and Zhang Guozhen, living culture = JZB 380049, Henan
province, Shihe District, fromAstragalus sinicugpod, May 2018, Zhao WenshengdaZhang
Guozhen, living culture = JZB 380050.

Notesi The new straisfit well with the concept oEpicoccumn Didymellaceaeln multi-
gene analysis using LSU, IT&b2, andtub markersEpicoccum henanense sister toE. layuense
with 60% ML support(Fig. 5. Epicoccum henanengdiffers in having relatively larger conidia
thanE. layuensg18'30x132 6 € milv9s. 51 3¢ mFudherB. inenanensproduces globose
to subglobose conidia, while. layuensehas subglobospyriform conidia. In this study, thinew
species was isolated from baotstragalussinicusandVicia villosa So farEpicoccum nigrumwas
recorded orVicia villosafrom OregonShaw 1973, Farr & Rossman 202& China, there are two
records ofEpicoccum nigrunon Vicia speciegFarr & Rosman 2022, Zhuang 20D5Therefore,
we herein pr ovi Epicodcumsp. opVickatvillosaendChimadrheghylogenetic
placement of these isolates is shown in Fig. 5.

Figure 71 Epicoccum henanense, b Colony on PDA, 10 days after incubation at 25 %C1
(a from above, b from belowc Sporodochia-fl Conidia. Scale bars:f&= 10 pum.

Epicoccum layuens®ian Chen, Crous & L. C42017).
For description see Chen et @017).
Material examined China, Henan Province, Shihe District, frokstragalus sinicusodt,
May 2018, Zhao Wensheng and Zhang Guozhen, living culture JZB 380051, JZB 380052, Henan
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Province, Shihe District, fronVicia villosa flower, May 2018, Zhao Wensheng and Zhang

Guozhen, living culture JZB 380057, Henan Province, Shihe District, Wiora villosa pod, May

2018, Zhao Wensheng and Zhang Guozhen, living culture JZB 380060, Henan Province Luoshan

City, from Astragalus sinicudlower, May 2018, Zhao Wensheng and Zhang Guozhen, living

culture JZB 380061, frorAstragalus sinicuteaf, May 2018, Bao Wensheng and Zhang Guozhen,

living culture JZB 380062, Henan Province, Shihe District, frAstragalus sinicugpod, May

2018, Zhao Wensheng and Zhang Guozhen, living culture JZB 380063, JZB 380064, JZB 380065,

Henan Province, Shihe District, frolstragalus sinicusleaf, May 2018, Zhao Wensheng and

Zhang Guozhen, living culture JZB 380066, Guizhou Province, fkstragalus sinicugpod, May

2018, Zhao Wensheng and Zhang Guozhen, living culture JZB 380067, JZB 380068, JZB 380069.
Notesi Thirteen isolatesvere recovered fronAstragalus sinicugflower, leaf, pod, and

rootg andVicia villosa(flower, pod, and stemglants from Henan and Guizhou provinces. These

new i solates share a Epgicocsue lapuang@COGMLCE IBEB6R @and a f y n

LC8156 in our combined LSU, ITSipb2, andtub sequence data analys@sg. 5. Epicoccum

layuensehas been reporteddim Avena sativaCamellia sinensisandPerilla sp. from ChingChen

et al. 2017, Valenzuelaopez et al. 2018, Raza et al. 2019, Chen et al. )2G20wever, this

species has not been reported frdstragalus sinicusr theVicia villosa Therefore, thisst he yr st

association of this species wifstragalus sinicugnd Vicia villosain China and worldwid€Farr

& Rossman 202R The phylogenetic placement of these isolates is shown in Fig. 5.

Epicoccum latusicollumQian Chen, Crous & L. C4R017).

For desdption see Chen et g017).

Material examined China, Henan Province, Shihe District, frokstragalus sinicugpod,
May 2018, Zhao Wensheng and Zhang Guozhen, living culture = JZB 380070, Henan Province,
Shihe District, fromAstragalus sinicustem, Mg 2018, Zhao Wensheng, and Zhang Guozhen,
living culture = JZB 380071, Fujian Province, frofistragalus sinicustem, May 2018, Zhao
Wensheng and Zhang Guozhen, living cultures = JZB 380072, JZB 380073, JZB 380074.

Notesi Five fungal isolates obtained fro stems and pods d&stragalus sinicuswere
i de nt iEpimmctumaatusicollumwith the support of both morphology and phylogeny. These
isolates formed a clade together with the type isolaté. ddtusicollum(CGMCC 318349 in the
combined LSU, ITSypb2 andtub phylogenetic tred€Fig. 5. Epicoccum latusicollunihas been
reported from Acer palmatum Camellia sinensis Podocarpus macrophyllysSaccharum
officinarum Sorghum bicolour and Vitex negundofrom China, Japan, and Pakistérarr &
Rossman 2. However, this is the first report &picoccum latusicollunon Astragalus sinicus
in China as well as in the worl@Farr & Rossman 2032 The phylogenetic placement of these
isolates is shown in Fig. 5.

Epicoccum rosaéVanas., Camporesi, E.B.G. JogeK.D. Hyde (2018.

For description see Wanasinghe e(2018.

Material examined China, Henan Province, Shihe District, fréxatragalus sinicuglower,
May 2018, Zhao Wensheng and Zhang Guozhen, living culture JZB 380075, JZB 380076, Henan
Province, &ihe District, fromAstragalus sinicugoot, May 2018, Zhao Wensheng and Zhang
Guozhen, living culture JZB 380077, JZB 380078.

Notesi Four new isolates associated withtragalus sinicusre morphologically similar and
phylogenetically related t&picoccum rosae Epicoccum rosagholotype: MFLU 15-3639 was
first reportedon Rosa canindrom Italy (Wanasinghe etal. 2008 Thi s study i s th
Epicoccum rosaeoccurring onAstragalus sinicugFarr & Rossman 2032 The phylogenetic
placement ofttese isolates is shown in Fig. 5.

Epicoccum viciaevillosaeW. Zhao, Q. Ning, & J.Y. Yan, sp. nov. Fig. 8

Index Fungorum Number: IF55842Bacesoffungi numbeFoF 10794
Etymologyi 6 vi @i Aeosaebd r ef ¥igavillosadrom whieh it was sdlategh | a n t
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Ecologyi Associated with healthy pods Wicia villosa

Holotypei JZBH 380079

Asexual morph Conidiomata sporodochial, solitary or aggregated, immersed to -semi
immersed, glabrous, covered with hyphal growth, blackish brdiymhae smooth, branched,
septate, hyaline.Chlamydosporesmulticellular, produced in agar, hyaline to pale brown,
subglobose or oblongl0i 20x6i 10 em x.= 16.3x8.1em, n = 10. Conidig multicellular,
yellowish-brown to brown, globose to subglobog8& 68x20i 52em x.= 37.3%29.7em, n = 40.
Sexual morphnot observed.

Cultural characteristics Colonies on PDA are slogrowing, covering a 30 mm Petri dish in
10-14 days after incubation at 25 +°C, yellowish white(surfac@ and reddish blackreverse,
with a dens mat of aerial mycelium, rough, entire slightly radiating at the margin; colony from
above rough, white at fruiting zone, slimy reddish spore mass at the centre, and yellowish at ageing
zone. Later give reddishrown colour to the PDA media.

Material exanmed i China, Henan Province, Shihe District, frovicia villosa pod, May
2018, Zhao Wensheng and Zhang Guoz3&BH 380079, holotype inactive dry cultyirex-type
living culture = JZB 380079.

Additional material examined China, Henan Province, Shiligstrict, from Vicia villosa
pod, May 2018, Zhao Wensheng and Zhang Guozhen, living culture JZB 380080, JZB 380081,
JZB 380082, JZB 380086, Henan Province, Shihe District, fvicra villosa stem, May 2018,
Zhao Wensheng and Zhang Guozhen, living cultdi® 380083, Henan Province, Shihe District,
from Vicia villosa leaf, May 2018, Zhao Wensheng and Zhang Guozhen, living culture JZB
380084,Henan Province, Shihe District, fro¥ficia villosastem, May 2018, Zhao Wensheng and
Zhang Guozhen, living culture JZE0058, JZB 380059.

Figure 817 Epicoccum viciagillosae a, b Colony on PDA, 10 days after incubation at 25°€1
(a from above, b from belgwc Sporodochiad Conidia. Scale bars: ¢,d10 pm.
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Notesi In multi-loci phylogenetic analysis &picaccumspecies using LSU, IT$pb2, and
tub markers,Epicoccum viciaevillosae developed a monophyletic clade with 84% ML support
(Fig. 5 with E. layuenseEpicoccum viciagillosae has relatively larger conidia thd&h layuense

(25.467.5%20.151. 5 & milWs 5)1Epicoccum layuensproduced subgloboseyriform
conidia, with a basal cell, that we could not findEpicoccum viciaevillosae

99/1.00\’ D. sinensis CGMCC 318348
81/0.99—— 5. D. magnoliae MFLUCC 18-1560
D. pomorum CBS 28576
— D. eriobotryae MFLUCC 16-0489
D. sancta CBS 28183
93/099——_ " p pinodes CBS 52577
80/0.99—— D. arachidicola CBS 33375
D. protuberans CBS 38196
D. curtisii CBS 25192
D. musae CBS 46369
D. aurea CBS 26993
78/0.99 D. americana CBS 56897
\ D. subglomerata CBS 11092
D. gardeniae CBS 62668
D. heteroderae CBS 10992
D. subherbarum CBS 25092
D. ilicicola CGMCC 318355
D. longicolla CBS 124514
D. pedeiae CBS 124517
D. calidophila CBS 44883
D. dimorpha CBS 34682
D. boeremae CBS 109942
D. chloroguttulata CGMCC 318351 Didymella
D. mascrostoma CBS 52966
D. rumicicola CBS 68379
D. exigua CBS 18355
94/1.00 D. viburnicola CBS 52373
D. pteridis CBS 37996
D. ocimicola CGMCC 318358
D. chenopodii CBS 12893
D. senecionicola CBS 16078
D. bellidis CBS 71485
D. suiyangensis CGMCC 318352

ES0 % D. segeticola CGMCC 317489
D. aquatica CGMCC 318349

D. macrophylla CGMCC 318357
D. poaceicola MFLUCC 13-0212
D. brunneospora CBS 11558
D. infuscatispora CGMCC 318356
D. molleriana CBS 109179
D. molleriana CBS 22979
D. negriana CBS 35871
99/1.00 -/0.96 —__, L longiflori MFLUCC 19- 0148
-/0.91———— L. longiflori FU310115
L. saccharicola ICMP19875
s TT————, | L australis CBS 31151
100/- ) “L. australis CBS 31783
L. trifolii CBS 23558
L. americana CBS 21355
95/1.00 '/0-96/ L. americana JZB 3550001
L. arachidicola CBS 27559
76/0.99 . N. jtalica MFLUCC 15- 0485
60/0.98 | ', jtalica MFLUCC 15- 0484 ; :
96/1.00 N. novorossica MFLUCC 14- 0578 Neomicrosphaeropsis
N. rossica MFLUCC 14- 0586
60/0.99 85/1.00 N. variabilis UTHSC DI16285
N. anigozanthi CBS 38191
99/1.00 | N. quercina MFLUCC 16 -1392
73/1.00 N. quercina CBS 63392
100/1.00 N. arachidishypogaeae CBS 12593
N. infossa CBS 123395
N. multilocularis AUMCH000217
N. raii A189
N. gossypiicola CBS 37767
N. macrospora UTHSCDI16276
99/1.00 E. plurivorum CBS 55881

68/1.00—

100/1.00

Leptosphaerulina

Nothophoma

65/1.00
69/0.99

E. nigrum CBS 17373 "
Epicoccum

0.02

Figure 91 Phylogram generated from maximum likelihood analysis based on combined LSU, ITS,
andrpb2 sequence data. The matrix had 373 distinct alignment patterns, with 11.94% undetermined
characters or gaps. Estimated base frequencies were as follows: A = 0.246401, C = 0.228275, G =
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0.280360, T = 0.244965; substitution rates AC = 1.283982, AG = 6.314M= 1.728042, CG =
1.044122, CT = 15.783 3, GT = 1.000000; gamma distribut
Bootstrap values for maximum likelihood and maximum parsimony equal to or greater than 60%
and Bayesian posterior probabilities equal or greater than 0.90 are placed above the braaches. T
newly generated sequences are indicated in hedthis study, we recovered a strain of
Leptosphaerulinavhich was identified akeptosphaerulina americanaecorded for the first time

on Astragalus sinicufrom China.

LeptosphaerulinaMcAlpine (1902.
Leptosphaerulina americanéEllis & Everh) J.H. Graham & Luttr(1961)

For description see Graham & Luttréll961).

Specimens examinegd China, Guangxi Province, Guilin City, fromstragalus sinicuseaf,
May 2018, Zhao Wensheng and Zhang Guozhen dgiguiture = JZB 3550001.

Notes i Isolate JZB 3550001 shared a close phylogenetic affinityeptosphaerulina
americana(CBS 2135% in our combined LSU, ITS, anpb2 analysegFig. 9. Morphological
characters and multharker analyses revealed and canéd that JZB 3550001 is another strain
for L. americana. Leptosphaerulina americahas been reported froferminalia bellericaand
Trifolium pratensefrom India, Georgia, and the US@arr & Rossman 2032 However, this
species has not been reported frAstragalus sinicue nd her e we provi de t he
americanawith Astragalus sinicugFarr & Rossman 2032

Didymosphaeriacea®unk (1953.

PseudopithomyceAriyaw. & K.D. Hyde (2015.
Pseudopithomyces chartaruiiBerk. & M.A. Curtig JunF. Li, Ariyaw. & K.D. Hyde(2015.

For description see Ariyawansa et(@015.

Specimens examindéd China, Henan Province, Luoshan City, fréwmtragalus sinicuseaf,
May 2018, Zhao Wensheng and Zhang Guozhen, living cultures = JZB 3560001, JZB 3560002.

Notesi Analyses of the concatenated ITS, GAPDH, #eid-U dataset and morphological
comparisons supported the isolates from this study as belonghsgtmlopithomyce&ven though
there are numerousPseudopithomycesspecies described from different host plants
(Pseudopithomyces chartarariiriticum aestivin: Argentina, Pseudopithomyces karo@nidia
polycephala South Africa, Pseudopithomyces palmicel&hromolaena odorataThailand, and
Pseudopithomyces pandanicol®andanus amaryllifolius Thailand, there is no record of
Pseudopithomycesn Astragalus siicus Thus, this is the first report dPseudopithomyces
chartarum associated withAstragalus sinicusPseudopithomyces kunmingen@iarun. & K.D.
Hyde 2017 (Holotype: HKAS 97353 was introduced by Hyde et 2017 and was collected
from the Yunnan Rwince, China on a dead leaf of an unidentified grass spéemsceag
According to the phylogenetic analysis of Hyde et(a017, P. kunmingensidormed a clade
together withP. chartarumwith 61% ML support. In our phylogenetic analysis of combirEg, |
GAPDH, andtefl-U sequence dataP. kunmingensidormed a clade with the strains 6.
chartarum with high support(98% ML value; Fig. 1D There were no significant nucleotide
differences among the gene regions. Thus, here we synoniseselopithomyces kunmingensis
with P. chartarum based on morphological similarities and phylogenetic analysis.

Pleosporaceadlitschke(1869.
Alternaria Nees(1816.

Alternaria alternata(Fr.) Keissl.(1912.

For description see Domsch et (@007).

Specimens examinddChina, Guizlou Province, fromfAstragalus sinicufiower, May 2018,
Zhao Wensheng and Zhang Guozhen, living culture JZB 3180041, Guangxi Province, Guilin city,
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Figure 107 Phylogram generated from maximum likelihood analysis based on combined LSU,
SSU, ITS andefl-Usequence data. The matrix had 901 distinct alignment patterns, with 38.17%
undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.240536, C =
0.242362, G = 0.277805, T = 0.239298; substitution rates AC = 1.314304, AG 432261 =
1.27v7777, CG = 0.802011, CT = 7.326785, GT =
= 0.802116. Bootstrap values for maximum likelihood and maximum parsimony equal to or greater
than 60% and Bayesian posterior probabilities equal or egrédin 0.90 are placed above the
branches. The newly generated sequences are indicated iWeedbtained two strains of
Pseudopithomycewhich were identified a®seudopithomyces chartarymecorded for the first

time onAstragalus sinicufrom China.

from Vicia villosa stem, May 2018, Zhao Wensheng and Zhang Guozhen, living culture JZB
3180042, Guangxi Province, Guilin City, frovficia villosapod, May 2018, Zhao Wensheng and
Zhang Guozhen, living culture JZB 3180043, Guangxi Province, Guilin Cityn fkstragalus
sinicusleaf, May 2018, Zhao Wensheng and Zhang Guozhen, living culture JZB 3180044, Henan
Province, Shihe District, from\stragalus sinicustem, May 2018, Zhao Wensheng and Zhang
Guozhen, living culture JZB 3180045, Henan Province, Shihtei@jdrom Vicia villosaleaf, May
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2018, Zhao Wensheng and Zhang Guozhen, living culture JZB 3180046, Henan Province, Luoshan
City, from Astragalus sinicuseaf, May 2018, Zhao Wensheng and Zhang Guozhen, living culture
JZB 3180047, living culture JZB 30848, living culture JZB 3180049, Guangxi Province, Guilin
City, from Vicia villosapod, May 2018, Zhao Wensheng and Zhang Guozhen, living culture JZB
3180050, living culture JZB 3180051, Guizhou Province, fAstragalus sinicuseaf, May 2018,
Zhao Wenshang and Zhang Guozhen, living culture JZB 3180052, Henan Province, Shihe district,
from Astragalus sinicuseaf, May 2018, Zhao Wensheng and Zhang Guozhen, living culture JZB
3180053, Guangxi Province, Guilin City, frovficia villosapod, May 2018, Zhao Wsheng and
Zhang Guozhen, living culture JZB 3180054, living culture JZB 3180055, Guangxi Province,
Guilin City, from Astragalus sinicuseaf, May 2018, Zhao Wensheng and Zhang Guozhen, living
culture JZB 3180056, living culture JZB 3180057, Guangxi Pazyiuilin City, fromAstragalus
sinicuspod, May 2018, Zhao Wensheng and Zhang Guozhen, living culture JZB 3180058, Guangxi
Province, Guilin City, fromAstragalus sinicudeaf, May 2018, Zhao Wensheng and Zhang
Guozhen, living culture JZB 3180059, Henaro\nce, Shihe District, fromAstragalus sinicus
flower, May 2018, Zhao Wensheng and Zhang Guozhen, living culture JZB 3180060, Guangxi
Province, Guilin City, fromVicia villosa pod, May 2018, Zhao Wensheng and Zhang Guozhen,
living culture JZB 3180061, Gungxi Province, Guilin City, from fronVicia villosa pod, May
2018, Zhao Wensheng and Zhang Guozhen, living culture JZB 3180062, Henan Province, Shihe
District, from Astragalus sinicustem, May 2018, Zhao Wensheng and Zhang Guozhen, living
culture JZB 318063.

Notesi Twenty-three isolates oAlternaria alternatawere recovered frorAstragalus sinicus
and Vicia villosa in Guangxi, Guizhou, and Henan provinggsg. 11). According to Farr &
Rossman(2022), Alternaria alternatawas recorded fronYicia villosa in Oregon(Shaw 1973
However, we could not find any recordsAdfernaria species fromAstragalus sinicugn China or
other parts of the worl@Farr & Rossman 2022Therefore, we provide the firsbstassociation of
Alternaria alternatawith Astragalis sinicus

Alternaria astragalicolaW. Zhao, Q. Ning, & J.Y. Yan, sp. nov. Fig. 12

Index Fungorum Number: IF55842B5acesoffungi numbeFoF 10795

Etymologyit 6 ast ragal i col ad Astraghlesros which it wasisolatedo st p |

Ecologyi Associated with healthy pods Attragalus sinicus

Holotypei JZBH 3180064

Asexual morph Hyphae subhyaline to pale olivaceous, branched, smooth, septate.
Conidiophores25i119x2.54.5 em (x_= 44.6x3.9em, n = 10, solitary, simple, straight, or
flexuous, pale brown, mulseptate, with a single terminal conidiogenous loc@nidia 10.5
30x7 12 em (x.= 17.1x9.2em, n = 50 solitary or in branched chains of 2, straight, clavate to
elongated clavate, light brown to dark brown, with a smooth outer wall, some muriform, usually
with 2i 3 transverse septa and2llongitudinal septa, rounded apex, stalked or stalkigssual
morph not observed.

Culture characteristicé Colonies on PCA attaing 80 mm diam. after 10 days at 25 °C in
12h light and 12h dark, circular, entieelged, effuse, floccose to woolly, surface pale olivaceous
grey near the margin changing to dark green in the centre and reverse olivaceous black.

Material examined China, Henan Province, Shihe District, froAstragalus sinicugpod,

May 2018, Zhao Wensheng and Zhang Guoz&BH 3180064, holotype inactive dry cultyre
ex-type living culture = JZB 3180064.

Notesi The new strain fits well into the conceptAiternaria. In mult-marker analysis, for
Alternaria astragalicolaformed a sister clade #. pseudoeichhornia@MFLUCC 18 1589 with a
62% ML support(Fig. 11). Morphological comparison between-gxe strains ofAlternaria
pseudoeichhorniaand A. astragalicolarevealed different conidiophores and conidial characters.
Compared to our straid\. pseudoeichhornialkeave small conidiophorg24.9 118.8x2.54 . 5 & m
vs 18 485 x 2.5 6  § and larger conidif10.5 29.7x6.71 2 . 1 ¢ N30.2/>65 113FH )e m
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(Chethana eal. 2019. Alternaria astragalicolahave conidia in branched chains of two, while
pseudoeichhorniaproduce conidia in a chain of 2 or more.

. alternata JZB 3180063
. alternata JZB 3180049
. alternata JZB 3180062
. alternata JZB 3180061
. alternata JZB 3180060
. alternata JZB 3180059
. alternata JZB 3180058
. alternata JZB 3180057
. alternata JZB 3180056
. alternata JZB 3180054
. alternata JZB 3180053
alternata JZB 3180052
A. alternata JZB 3180048
A. alternata JZB 3180050
A. alternata JZB 3180047
. alternata JZB 3180046
. alternata JZB 3180045
. alternata JZB 3180044
. alternata JZB 3180043
. alternata JZB 3180042
. alternata JZB 3180041
|A. henanensis JZB 3180079
‘A‘ henanensis JZB 3180078
10.94 { A. henanensis JZB 3180077
= | A. henanensis JZB 3180070
A. henanensis JZB 3180076
A. henanensis JZB 3180075
A. henanensis JZB 3180074
T4/ ———=t A. henanensis JZB 3180073
|A. henanensis JZB 3180072
82/0.99 A. henanensis JZB 3180071
X \> A. guizhouensis JZB 3180069
64/0.99/—> A. guizhouensis JZB 3180067
A. guizhouensis JZB 3180068
A. gaisen JZB 3180065
-/0.99 ———> A gaisen JZB 3180066
| A. gaisen CBS 632.93
| A. alternata EGS34-016
97/1.00 ———>/|A. alstroemeriae CBS 118808
| 7 A. alstroemeriae CBS 118809
99/1.00—_ | | A arborescens EGS39-128
A. arborescens CBS 112633
| A. alternata CBS 175.52
A. alternata CBS 174.52
A. alternata JZB 3180012
| A. prunicola JZB 3180013
A. alternata MFLUCC 18-1586
69/1.00 —————————> A. prunicola JZB 3180005
A. alternata JZB 3180011
93/- ———> A prunicola MFLUCC 18-1598
A. prunicola MFLUCC 18-1596
A. alternata MFLUCC 18-1587
72/-————> N2x A. prunicola JZB 3180007
A. prunicola MFLUCC 18-1597
A. prunicola MFLUCC 18-1599
A. alternata JZB 3180002
94/0.90 A. alternata JZB 3180014
96/1.00—————————>/ A. longipes CBS 917.96

90/1.00————— > A. Iangipes CBS 121333
| A. gossypina CBS 100.23

A. gossypina CBS 104.32
A. jacinthicola CBS 133751

99/1.CN‘ A. jacinthicola CPC 25267
\ A. brunsii CBS 108.27
A. tomato CBS 103.30
A. tomato CBS 114.35

A. pseudoeichhorniae MFLUCC 18-1589
A. astragalicola JZB 3180064

>>>>D>EBDDDDD

>>>>>>

67/0.99

62/0:91 —E—_

94/1.00 100/1.00 | A, eichhorniae ATCC 22255
99/1.00—————» A. eichhorniae CBS 119778
82/0.90 — A. betae-kenyensis CBS 118810

100/1.00 ————————» | A, iridiaustralis CBS 118486
A. iridiaustralis CBS 118404
A. alternantherae CBS 124392

0.01

Figure 117 Phylogram generated from maximum likelihood analysis based on combined ITS,
GAPDH, andtet1l Wequence data. The matrix had 138 distinct alignment patterns, with 2.70%
undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.230278, C =
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0.283771, G = 0.239952, T = 0.245998; substitution rates AC = 1.696344, AG = 2.226031,
1.247758, CG = 1.341410, CT = 3.973766, GT = 1.000000; gamma distributis hape par ar
= 0.802116. Bootstrap values for maximum likelihood and maximum parsimony equal to or greater
than 60% and Bayesian posterior probabilities equal or greater than 0.90 are placed above the
branches. The newly generated sequences aoaiad in red.

Figure 1271 Alternaria astragalicolaa Colony on PCAb. Conidiophorecif Conidia g Conidial
arrangement. Scale barg:go= 10 um.

Alternaria gaisenNagano ex Harél928.

For description see Simmo(&007).

Material examined China, Guangxi Province, Nanning City, froxficia villosa pod, May
2018, Zhao Wensheng and Zhang Guozhen, living culture JZB 3180065, Guangxi Province, Guilin
city, from Astragalus sinicugeaf, living culture JZB 3180066.

Note© Two isolates were recoveredbi Astragalus sinicusind Vicia villosain Guangxi
Province. These new isolates shared a close phylogenetic affiniftdmaria gaisen(CBS
632.93 in our sequence analysésig. 11). This relationship is supported by ML analysis. We
could not find anyecords ofAlternaria gaiserspecies fromAstragalus sinicusr Vicia villosain
China or other parts of the worl@Farr & Rossman 2032 Therefore, we provide the firgiost
association oAlternaria gaiserwith Astragalus sinicuandVicia villosa

Alternaria guizhouensidV. Zhao, Q. Ning, & J.Y. Yan, sp. nov Fig. 13

Index Fungorum Number: IF55842Bacesoffungi numbeFoF 10796

Etymologyi 6 gui zhouensi sdédé6 refers to the Guizho
isolated.

Ecologyi Associatedvith healthy flowers ofAstragalus sinicus

Holotypei JZBH 3180067

Asexual morph Hyphae subhyaline to pale olivaceous, branched, smooth, septate.
Conidiophoresl8i 116x4i 6 em (x.= 40.1x4.7em, n = 20, solitary simple, straight, or flexuous,
dark brown, multiseptate, with a single or two terminal conidiogenous [Bonidia 15 38x 8 13
em (x.=27.7x10.6em, n = 50, solitary or in branched chains of 4 or mos&aight, clavate to
elongated clavate, olivaceous to light brown, with a smooth outer wall, some muriform, usually
with 4i 6 transverse septa andl0longitudinal septum, rounded apex, stalked or stalkissual
morph not observed.

Culture characterists i Colonies on PCA attaining 80 mm diam. afte® 8ays at 25C in
12h light and 12h dark, circular, entieelged, effuse, floccose to woolly, surface pale olivaceous
grey white near the margin changing to dull green in the centre and reverse olsataduin the
centre and pale olivaceous grey near the margin.
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Material examined China, Guizhou Province, frolstragalus sinicuglower, May 2018,
Zhao Wensheng, and Zhang Guozh@dBH 3180067, holotypénactive dry culturg ex-type
living culture = ZB 3180067.

Additional material examined China, Henan Province, Shihe District, frofstragalus
sinicus stem, May 2018, Zhao Wensheng and Zhang Guozhen, living culture = JZB 3180068,
Guangxi Province, Guilin City, fronAstragalus sinicudeaf, May 2018,Zhao Wensheng and
Zhang Guozhen, living culture = JZB 3180069.

Notesi We have recovered three isolates frAstragalus sinicuflowers, leaves, and stems
that fit well with the species concept Alternaria. Multi-marker analysis revealed thalternaria
guizhouensissolates form a sister clade £0 henanensjsanother novel species recovered in this
study (Fig. 11) with 64% ML support. Morphological comparison between thdype strain of
Alternaria guizhouensignd A. henanensisevealed different cadial characters. Compared to
Alternaria guizhouensjsA. henanensibas small conidiophorg24.9118.8x254 . 5 em vs 1
485 x 2.56 3, marger conidia(10.529.7x 6.7711 2 . 1 ¢ iMB0.& s 51136 )gaisoA.
guizhouensigproduced conidia in branchedhains of 4 or more, whilé. henanensiproduced
conidia in branched chains of three. Further these two species also can distinguish by the septa in
conidia; A. guizhouensishave 46 transverse septa and 10 longitudinal septum whileA.
henanensiproduceconidia with 3 7 transverse septa andlOongitudinal septum.

Figure 1371 Alternaria guizhouensisa Upper view of the colony on PCA Back view of the
colony on PCAc Conidiophored-f Conidia g Conidial arrangement. Scale bars: ¢ = 20 wihz=d
10 pm, g= 20 pm.

Alternaria henanensisV. Zhao, Q. Ning, & J.Y. Yan, spov. Fig. 14
Index Fungorum Number: IF55842Racesoffungi numbeFoF 10797
Etymologyi 6 henanensi s6 refers to the Henf@gpe pr o\
was isoated.
Ecologyi Associated with healthy leaves A$tragalus sinicus
Holotypei JZBH 3180070
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Asexual morph Hyphae subhyaline to pale olivaceous, branched, smooth, septate.
Conidiophore25/95x3.5 6 em x.=50.9x4.6em, n = 20, solitary, simple, straight, or flexuous,
hyaline to pale brown, septate, with a single terminal conidiogenous [Bon&lial3i 54.5x8 18
em x.= 30.9x12.3em, n = 50, solitary or in branched chains of 33 chains from one
conidium, straight, clavate to elongated clavate, olivaceous to light brown, with a smooth outer
wall, some muriform, usually withi 3 transverse septa andlOlongitudinal septum, rounded apex,
stalked or stalkles§exual morphnot observed.

Culture taracteristics Colonies on PCA attaining 80 mm diam. aftéd9 days at 25C in
12h light and 12h dark, circular, entieelged, effuse, floccose to woolly, surface pale olivaceous
grey near the margin changing to dull green in the centre and revesmseeolis black in the centre
and pale olivaceous grey near the margin.

Material examined China, Henan Province, Shihe District, frokstragalus sinicudeaf,

May 2018, Zhao Wensheng and Zhang Guoz{@&BH 3180070, holotype inactive dry cultyre
ex-typeliving culture = JZB 3180070.

Additional material examinetl China, Guizhou Province, frolstragalus sinicupod, May
2018, Zhao Wensheng and Zhang Guozhen, living culture = JZB 3180071, JZB 3180072, Henan
Province, Shihe District, fro¥icia villosapod, May 2018, Zhao Wensheng and Zhang Guozhen,
living culture = JZB 3180073, Henan Province, Shihe District, flastragalus sinicuglower,

May 2018, Zhao Wensheng and Zhang Guozhen, living culture = JZB 3180074, Henan Province,
Shihe District, fromVicia villosa pod, May 2018, Zhao Wensheng and Zhang Guozhen, living
culture = JZB 3180075, Guizhou Province, frokstragalus sinicudlower, May 2018, Zhao
Wensheng and Zhang Guozhen, living culture = JZB 3180076, Guangxi Province, Guilin City,
from Astragalussinicuspod, May 2018, Zhao Wensheng and Zhang Guozhen, living culture = JZB
3180077, Henan Province, Shihe District, frAistragalus sinicuteaf, May 2018, Zhao Wensheng

and Zhang Guozhen, living culture = JZB 3180078, Guangxi Province, Guilin City, from
Astragalus sinicugpod, May 2018, Zhao Wensheng and Zhang Guozhen, living culture = JZB
3180079.

d

Figure 147 Alternaria henanensis Upper view of the colony on PCA Back view of the colony
on PCA c Conidiophored Conidial arrangement, e Conidicale bars: & 10 um, d, e= 20 pum.

Notesi During this study, we recovered téiternariaisolates from botlAstragalus sinicus
and Vicia villosa crops and morphologically and phylogenetically they are new species- Multi
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marker phylogeny showed that henanensiproduced a sister clade fa alternatawith a 74%
ML support (Fig. 11). Morphological comparison between the-tgge strain of Alternaria
henanensigndA. alternatarevealed different conidial charactefdternaria henanensiproduced
relaively larger conidig13/55x8 1 8 )d¢hamA. alternata

StemphyliumWallr. (1833.
Stemphylium astragal{Yoshii) W. Yamam.(1960.

For description see YosHiL929.

Material examined’ China, Henan Province, Shihe District, frékatragalus sinicus$l ower,
May 2018, Zhao Wensheng and Zhang Guozhen, living cultures = JZB 3240024, Henan Province,
Shihe District, fromAstragalus sinicudeaf, May 2018, Zhao Wensheng and Zhang Guozhen,
living cultures = JZB 3240025.

Notesi Two isolates were recovered ifinoAstragalus sinicugn Henan Province. These new
isolates shared a close phylogenetic affinity Stemphylium astragal{CBS 116583 in our
combined sequence analyses. This relationship was strongly supfi@®&§ in our ML bootstrap
analysis (Fig. 15. Four records ofStemphylium astragalspecies have been recovered from
Astragalus sinicug China, Japan, Korea, and South Korea s¢Farr & Rossman 2032

Leotiomycete®.E. Erikss. & Winkg1997).
HelotialesNannf.(1932.
SclerotiniaceadVhetzel(1945.

Botrytis P. Micheli(1729.
Botrytis cinereaPers.(1801).

For description see Perso(itv94).

Material examined China, Guangxi Province, Guilin City, frostragalus sinicudeaf,
March 2018, Zhao Wensheng and Zhang Guozhen, living culture88=33@044, JZB 350045,
JZB 350046, JZB 350047.

NotesT Four isolates were recovered frohstragalus sinicudeaves in China. They were
morphologically similar and phylogenetically relatedBotrytis cinerea According to Farr and
Rossman(2022, Botrytis cinereahas been recorded on many host plants includisjagalus
sinicusfrom China. The phylogenetic placement of these isolates is shown in Fig. 16.

SclerotiniaFuckel(1870.
Sclerotinia minorJagger(1920.

For description see Jagg@®20.

Materid examinedi China, Henan Province Luoshan City, frokstragalus sinicustem,
March 2018, Zhao Wensheng and Zhang Guozhen, living cultures = JZB 3570001, JZB 3570002,
JZB 3570003, JZB 3570004, JZB 3570005, JZB 3570006, JZB 3570007, JZB 3570008, JZB
35700®, JZB 35700010, JZB 35700020, JZB 35700021, JZB 35700022, JZB 35700023, JZB
35700024, JZB 35700025, JZB 35700026, JZB 35700027, JZB 35700028, JZB 35700029, JZB
35700030, JZB 35700031.

NotesT Twentytwo new isolates were recovered frakstragalus sinicustems in China.
These were morphologically similar and phylogenetically relateSicterotinia minor According
to Farr and Rossmaf2022, Sclerotinia minorhas been recorded on a range of h@Btassica
rapa subsp pekinensisCapsella bursgpastoris Conyza canadensi§ragaria gracilis, Helianthus
annuus Lactuca sativa Oenanthe javanicaOrobanche cumanaPisum sativumPlantago sp.,
Ranunculudernatus Salvia plebeiaTrifolium repens andVicia fabg from China. However, our
collection onAstragalis sinicus s t h e vy iISdetotinta sminarasspc@ated witiAstragalus
sinicusin China(Farr & Rossman 20322The phylogenetic placement of these isolates is shown in
Fig. 17.
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S. vesicarium CBS 18425
100/1.00 |5 yesicarium CBS 15724
S. vesicarium CBS 15524
S. majusculum CBS 71768
S. gracilariae CBS 115180
96/1.00———, ' S. gracilariage CBS 115179
S. gracilariae CBS 125060
99/ 1'00\ S. lucomagnoense CBS 116601
100/1.00 S. astragali CBS 116583
\ S. astragali JZB 3240024
99/1.00—> | ¢ ctragali 12B 3240025
S. eturmiunum CBS 109845
S. eturmiunum CBS 66880
99/1.00— S. eturmiunum CBS 122124
100/1.00—— | S. botryosum CBS 71468
S. botryosum CBS 116596

100/0.96 —

99/1.00

100/1.00 S. lycopersici CBS 124983
T lycopersici CBS 135778
81/0.98—> S. lycopersici CBS 124981
’ 03%00—’ S. symphyti CBS 118796
63/0.98 S S. symphyti CBS 115268
S. symphyti CBS 138069
100/10 S. ixeridis CBS 124748
S. solani CBS 118082
79/ s. solani CBS 40854
/ S. solani CBS 116586
100/1.00 s. callistephi CBS 52750 Stemphylium

79/0.98 — > ¢ loncipes CBS 101217

100/1.00——— - S. lancipes CBS 116584
S. lancipes CBS 133314

100/ 1‘00\ S. novae-zelandiae CBS 138295
98/1.00————> S. novae-zelandiae CBS 138157
75/0.97 S. drummondii CBS 34683
100/1.00 S. lycii CBS 124982
100/1.00 \ S. lycii.CBS 115192
S. lycii CBS 116582
\ S. halophilum CBS 41073
89/1.00 — S. halophilum CBS 33773
S. amaranthi CBS 124651
100/1.00——__ 'y 5, amaranthi CBS 124650
e ——— S. amaranthi CBS 124746
S. canadense CBS 116602
S. canadense CBS 118081
S. triglochinicola CBS 71868
S. paludiscirpi CBS 109842
taorseo— )
. Simmonsii
100100~ | s immansiicas 133884
99/1.00—T"" 5 peticola GV11 196a1-3

99/1.00———= S. beticola CBS 37854
S. beticola IFZ2013-024

100/1.00——————»

71/- —_

91/0.92— " S. sarciniforme CBS 36449
100/1.00 S. sarciniforme CBS 33533
100/1.00 S. sarciniforme CBS 110049
219 s. loti CBS 40754

88/1.00— dd

S. chrysanthemicola CBS 117255

S. trifolii CBS 116580
Alternaria alternata GV14 634al

0.04

Figure 1571 Phylogram generated from maximum likelihood analysis dase combined ITS,
GAPDH and CAL sequence data. The matrix had 438 distinct alignment patterns, with 0.52%
undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.271410, C =
0.237641, G = 0.235589, T = 0.255360; substitutioasr&tC = 1.485583, AG = 4.028671, AT =
1.106764, CG = 0.545460, CT = 10.621277, GT = 1.000000; gamma distributionpsinapeter

U = 0.802116. Bootstrap values for maxi mum |

greater than 60% and Bayesian posterior probabilities equal or greater than 0.90 are placed above
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the branches. The newly generated sequences are indicated. iWe obtained two strains of
Stemphyliumwvhich were identified aStemphyliunastragalion Astragalus sinicus

L B. narcissicola MUCL2120
99/1.00 B. gladiolorum MUCL3865

B. byssoidea MUCL94

100/ 1.00\> B. sphaerosperma MUCL21481

100/- —

67/0.99
B. globosa MUCL 444

B. polyblastis CBS 28738

99/1.00
B. tulipae BT9830

100/1.00
T, B.crociMUCL436

100/1.00

B. hyacinthi MUCL 442

100/0.99 o
\ B. fabiopsis CGMCC 3.13898

100/1.00————*

B. caroliniana CB15=ATCCMYA 4856

B. galanthina MUCL435

-/1.00
| B.deweyae CBS134649
100/1.00 69/
73/0.92 B. elliptica BE9714

74/0.99\
-/1-00\A

100/1.00——»

B. squamosa MUCL1107
B. ficariarum MUCL376

B. ranunculi CBS17863

-/0.99 B. sinoallii HMAS250008
B. convoluta MUCL11595
B. aclada MUCL8415
/
-/0.97 B. paeoniae MUCL16084
B. porri MUCL3234
B. cinerea JZB 350026
B. cinerea JZB 350030
B. cinerea JZB 350027
| B. cinerea JZB 350028
66/1.00
B. cinerea JZB 350029
B. cinerea MUCL87
60/1.00 f
B. cinerea JZB 350045
B. cinerea JZB 350044
saL90 B. cinerea JZB 350046
99/1.00 | B- cinerea JZB 350047
B. pelargonii CBS 49750
100/1.00
B. fabae MUCL98
63/1.00

B. pseudocinerea VD110 LCP 05897

100/1.00———»

B. calthae MUCL1089

B. sinoviticola CGMCC3 14977

Botrytis

Sclerotinia sclerotiorum 484

0.02

Figure 167 Phylogram generated f&otrytis species from maximum likelihood analysis based on
combinedpb2, G3PDHandHSP60sequence da. The matrix had 438 distinct alignment patterns,
with 0.52%. undetermined characters or gaps. Estimated base frequencies were as follows: A =
0.271410, C = 0.237641, G = 0.235589, T = 0.255360; substitution rates AC = 1.485583, AG =

4.028671, AT = 1.1084, CG = 0.545460, CT = 10.621277, GT = 1.000000; gamma distribution

shape parameter

U = 0.802116.
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equal to or greater than 60% and Bayesian posterior probabilities equal or greater thae 0.90 a
placed above the branches. The newly generated sequences are indicated in red. We obtained four
strains ofBotrytiswhich were identified aBotrytis cinereaon Astragalus sinicus

Sclerotinia minor JZB 3570028
Sclerotinia minor JZB 3570024
Sclerotinia minor JZB 3570029
Sclerotinia minor JZB 3570005
Sclerotinia minor JZB 3570023
Sclerotinia minor JZB 3570020
Sclerotinia minor JZB 3570008
Sclerotinia minor JZB 3570022
Sclerotinia minor JZB 3570007
Sclerotinia minor JZB 3570001
Sclerotinia minor JZB 3570027
Sclerotinia minor JZB 3570026
Sclerotinia minor JZB 3570025
Sclerotinia minor JZB 3570030
Sclerotinia minor JZB 3570021
Sclerotinia minor JZB 3570009
Sclerotinia minor JZB 3570002
Sclerotinia minor JZB 3570004
lSclerotinia minor 744E206
97/1.00 — 1 Sclerotinia matthiolae CBS11117
-/~ —™| Sclerotinia minor CBS11217
 Sclerotinia minor JZB 3570006
98/1.00 —»—{Sclerotinia minor JZB 3570031
75/0.97—__ | |Sclerotinia minor JZB 3570003
Sclerotinia minor JZB 3570010
Sclerotinia trifoliorum CBS 17124

100/L0ce Ciboria amentacea CBS 13031
Ciboria amentacea CBS 110160
/0.92 1l Ciboria amentacea CBS 52690
T I Sclerotinia sulcata CBS 30331
97/1.00— ~ Ciboria viridifusca CBS 65492

Ciboria americana CBS 11724
I Ciboria cistophila CBS 77395
Sclerotinia cirsii spinosissimi
Sclerotinia spermophila CBS 21946
Ciboria aestivalis CBS 11947
Sclerotinia sp. CBS 51875
Sclerotinia asari CBS 13991
Sclerotinia sclerotiorum JZB 3570019
Sclerotinia sclerotiorum JZB 3570018
Sclerotinia sclerotiorum 1ZB 3570017
Sclerotinia sclerotiorum JZB 3570012
Sclerotinia sclerotiorum JZB 3570015
Sclerotinia sclerotiorum JZB 3570013
Sclerotinia sclerotiorum JZB 3570014
Sclerotinia sclerotiorum JZB 3570016
Sclerotinia sclerotiorum JZB 3570011
Sclerotinia sclerotiorum SS5
Sclerotinia sclerotiorum SS4
Sclerotinia sclerotiorum SS1
X2 Lambertella himalayensis CBS 23077

90/0.97 — 7|

88/1.00 —¥|

0.09

Figure 171 Phylogram generated f&@clerotiniaspecies from maximurikelihood analysis based

on combinedCAL, ITS andMCM sequence data. The matrix had 592 distinct alignment patterns,
with 11.68% undetermined characters or gaps. Estimated base frequencies were as follows: A =
0.273395, C = 0.222565, G = 0.222517, T 281523; substitution rates AC = 2.163924, AG =
5.100866, AT = 1.480784, CG = 1.173353, CT = 9.436685, GT = 1.000000; gamma distribution
shape parameter U = 0.516199. Bootstrap value
equal to or greater than 60&hd Bayesian posterior probabilities equal or greater than 0.90 are
placed above the branches. The newly generated sequences are indicated in red. We obtained 31
strains ofSclerotiniawhich were identified asclerotinia minorand Sclerotinia sclerotiorm on
Astragalus sinicus
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Sclerotinia sclerotiorum(Lib.) de Bary(1884).
For description see Bafl1884).
Material examined China, Guangxi Province, Guilin City, fromstragalus sinicustem,
March 2018, Zhao Wensheng and Zhang Guozhen, living cultud@8-3570011, JZB 3570012,
JZB 3570013, JZB 3570014, JZB 3570015, JZB 3570016, JZB 3570017, JZB 3570018, JZB
3570019.

Notesi Nine new isolates were recovered frakstragalus sinicustems in China. These
were similar and phylogenetically related 8rxlerdinia sclerotiorum Previously Sclerotinia
sclerotiorumhas been reported on many host plants in China inclulistigagalus sinicugTai
1979. The phylogenetic placement of these isolates is shown in Fig. 17.

90/0.99 ~>/A. phaeospermum CBS 114317

A. phaeospermum CBS 114318
100/1.00 A. phaeospermum CBS 114315
95/- A. phaeospermum CBS 114314

A. serenense ATCC 76309

86/- —> A. serenense IMI 326869
 EES
. saccharicola
soiro0 DA Sectriss & s
o . saccharicola
T A saccharicola CBS 19173
100/1.00 —54 A. dichotomanthi L4950

A. dichotomanthi LC8175
100/1.00 A. ibericum AP10118
86/- A. jiangxiense LCA577

A. jiangxiense LC4494
70/0.92— 7 ||A. obovatum LC8177
A. obovatum LC4940
A. camelliae sinensis LC5007
98/0.98 A. camelliae sinensis LC8181
A. sacchari CBS 21230
|A. sacchari CBS 66474
63/- A. sacchari CBS 30149
A. sacchari CBS 37267
A. longistromum MFLUCC 11-0481
A. longistromum MFLU 15-1184
A. piptatheri CBS 145149
A. guizhouense LC5322
A. guizhouense LC5318
A. mediterranei IMI| 326875
A. hispanicum IMI 326877
A. marii CBS 49790

100/1.00 A. pseudospegazzinii CBS 102052
A. euphorbiae IM| 285638
|A. malaysianum CBS 102053

b

A. vietnamense IM| 99670
A. malaysianum CBS 25129
98/0.96 > A. thailandicum LC5630
A. thailandicum MFLUCC 15-0202
10100 77— >i4 i A52107
. italicum
100/1.00 7 At 1283260002
-}- ———————>{ A. arundinis JZB 3260003

> A arundinis CBS 106.12
100/0.99 A. arundinis CBS 449.92

A urundizis CBS 450.92

ense CBS 113332

A. Kk ense CBS 117206
73/- A A. kogelbergense 113335

A. kogel ense CBS 113333

A. xenocordella CBS 47886

100/1400\ A. esporlense AP16717
A. hydei LC7103
72/-———> A. hydei CBS 114990
/?4' aru:jium_%BS 2%!’823:110171
87/- . rasikravindrae
— 4 & rasikravindrae AP10418
. balearicum
82/-7 A. descalsii AP31118A
A. phragmitis CBS 135458
98/0.99 A.” garethjonesii JHB0OO4
A. garethjonesii HKAS 96289
A. subroseum LC7292
A. subroseum LC7215

_,,”’49
100/0.99 A. bambusae LC7125
A. bambusae LC7106 100/1.00  Arthrinum sp.
|A. subglobosa MFLUCC 11-0397
A. neosubglobosa JHBOO6
A d .hneoiybglolla-g%az 3!1KAS 96354
. pseudoparenchymaticum
100/1.00 ——————» A. zseudogarenchymaticum LC8173
100/1.00 ———— > A. hyphopodii JHBOO
A. hyphopodii MFLUCC 15-003
2. yunnanum IL\)/ISEL(J)O]Z%-IOSSZ
. yunnanum
95/0.96== ! A. hysterinum AP12118
98/ A pterospermam CBS 134000
3 . pterospermum
\ A.‘{)terospermum CBS 123185
100/1.00 4 pseudosinense CBS 135459
u A. jatrophae CBS 134262
A. jatrophae MMI00051
A. gutiae CBS 135835
A. japonicum |FO30500

100/1.00 B2/
100/1.00

100/1.00 A. japonicum |IFO31098
86/0.92 A. sporophleum AP21118
100/1.00 A. curvatum var minus CBS 145131

A. caricicola AP23518
A. puccinioides CBS 54986
Nigrospora gorlenkoana CBS 48073

0.07

Figure 1871 Phylogram generated féwthrinium speciefrom maximum likelihood analysis based

on combined ITS, LSUtef1 Uand tub sequence data. The matrix had 1163 distinct alignment
patterns, with 28.39% undetermined characters or gaps. Estimated base frequencies were as
follows: A = 0.236174,C = 0.249633, G = 0.260384, T = 0.253810; substitution rates AC =
1.097861, AG = 3.110670, AT = 1.177962, CG = 0.973136, CT = 5.327378, GT = 1.000000;
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gamma distribution shape parameter U = 0.757¢
maximum parsnony equal to or greater than 60% and Bayesian posterior probabilities equal or
greater than 0.90 are placed above the branches. The newly generated sequences are indicated ir
red. We obtained two strains éfrthrinium which were identified a#rthrinium arundinis on
Astragalus sinicufrom China.

Sordariomycete®©.E. Erikss. & Winkg1997).
AmphisphaerialedD. Hawksw. & O.E. EriksH1986).
Apiosporacea&.D. Hyde, J. Frohl., Joanne E. Taylor & M.E. B&r999.

Arthrinium Kunze(1817)
Arthrinium arun dinis (Cordg Dyko & B. Sutton(1979.

For description see Crous & Groenewg013.

Material examined China, Henan Province, Luoshan City, frakstragalus sinicudeaf,
May 2018, Zhao Wensheng and Zhang Guozhen, living cultures JZB 3260002, JZB 3260003

Notesi Two isolates were recovered froftstragalus sinicugeaves in China. These were
similar and phylogenetically related Arthrinium arundinis Many Arthrinium arundinis species
have been recorded from many host plants in China. However, acctwding knowledge, this
study i s t Mahrinfjumsarundihisassaciated avitistragalus sinicugFarr & Rossman
2022. The phylogenetic placement of this isolate is shown in Fig. 19.

DiaporthalesNannf.(1932.
DiaporthaceaeHohn. ex Wehm(1926).

Diaporthe Nitschke(1870.
Diaporthe longicollaJ . M. Santos, Vran@oe).ii & A.J.L. Phi l

For description see Santos et(@D11).

Material examined China, Guizhou Province, frorAstragalus sinicustem, May 2018,

Zhao Wensheng and Zhang@zhen, living cultures = JZB 320180.

Notesi One isolate fromAstragalus sinicustems is similar and phylogenetically related to
Diaporthe longicolla According to Farr and Rossmé2022, manyDiaporthe species have been
recorded from broad host rangesGhina.Diaporthe longicollawas initially reported from seeds,
pods and stems d@slycine maxcv. Wells from Ohio, USADissanayake et al. 20LMHowever,
according to our knowl ed gDaporthe hongsollaadsacidtgd withs t h
Astragalus sinicugFarr & Rossman 2022The phylogenetic placement of this isolate is shown in
Fig. 19.

Diaporthe viciaeW. Zhao, Q. Ning & J.Y. én, sp. nov. Fig. 20

Index Fungorum Number: IF55842Bacesoffungi numbeFoF 10798

Etymologyir 6 vi ci ae 66 r ef er sViciafoomwthich it wasisotatedp | ant ge

Ecologyi Associated with healthy stems\dicia villosa

Holotypei JZBH 320179

Asexual morphCoelomycetousConidiomatavisible as black aggregates upl®802 0 0 & m
high, 156250 e m di am. , s u p e r fPerdiunghick, anarmea layertcampasedu n d ,
of light brown to black textura angularis, outer layer composed of dark brown to black textura
angularis. Conidiophores150 32 . 5 & m | oal gaseptatey densalyd aggregated, apex.
Conidiogenousells phialidic, cylindrical, terminal, and laterahlpha conidiawith 2i 5 guttules
per cell, 70 10x28 4 em (x.=8.3x3.0em n = 50, hyaline, fusiform or ovalBeta conidianot
observedSexual morphnat observed.

Cultural characteristics Colonies on PDA whitgdsurfacg and yellowish whiteg(reversg,
reaching the edge of the plate, with a dense mat of aerial mycelium, covering a 30 mm Petri dish in
5-7 days.
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Material examined China, Guangxi ProvingeGuilin City, from Vicia villosa stem, Zhao

Wensheng and Zhang Guozhen, May 2qQl1ZBH 320179, holotyp@active dry culturg ex-type
living culture = JZB 320179.

67/- D. baccae CBS 136972
79/0.90 " pjigporthe sp. MFLUCC 15-0479
80/0.99  p. foeniculacea CBS 111553
?é//o\gi\ Diaporthe sp. FAU 461
74/1.00 D. chamaeropis CBS 454.81
D. dorycnii MFLUCC 17-1015
D. cinerascens CBS 719.96

100/1.00 Diaporthe sp. MFLUCC 10-0571
D. inconspicua CBS 133813
100/1.00———» D. velutina LC4421
86/0,92 D. anacardii CBS 720.97

D. stictica CBS 370.54
D. elaeagni CBS 504.72
D. elaeagni-glabrae LC4802
D. isoberliniae CPC 22549
100/1.00————————————»  D. macintoshii BRIP 55064a
74/- D. vanguerige CPC 22703
D. parapterocarpi CPC 22729
D. maytenicola CPC 21896
D. cissampeli CPC 27302
D. canthii CPC 19740
D. oncostoma CBS 589.78
72/———> D. hickoriae CBS 145.26
D. saccarata CBS 116311
D. diospyricola CPC 21169
D. psoraleae CPC 21634
D. acutispora LC6161
D. vawdreyi BRIP 57887a
D. musigena CBS 129519
D. pascoei BRIP 54847
D. fraxini-angustifoliae BRIP 54781
D. litchicola BRIP 54900
D. arengae CBS 114979
68/1.00 D. sennae CFCC 51636
Diaporthe sp. MFLUCC 16-0117
D. perseae CBS 151.73
D. eugeniae CBS 444.82
D. pseudomangiferae CBS 101339
D. limonicola CPC 28200
71/1.00 D. ceratozamiae CBS 131306
Diaporthe sp. MFLUCC 16-0105
D. pseudophoenicicola CBS 462.69

183/0.99

99/1.00

85/1.00 D. melitensis. CPC 27873
D. pterocarpicola MFLUCC 10-0580a
70/- D. arecae CBS 161.64
60/- Diaporthe viciae JZB 320179
D. podocarpi-macrophyll LC6155
70/0.99 £ i e

D. cf. heveae CBS 681.84
D. eucalyptorum CPC 17203

100/1.00 Phomopsis lithocarpus CGMCC 3.15175
D. hongkongensis CBS 115448
95/0.90 y
sy b PHSED SR
87/0.96 ' J

D. xishuangbanica LC6707
D. undulata LC6624
D. biconispora ZJUD62
D. multigutullata ZJUD98
D. decedens CBS 109772

Figure 197 Phylogram generated from maximum likelihood analysis based on combi&ekiid,T

tub, cal andtefl-U sequence data. The matrix had 1704 distinct alignment patterns, with 26.81%
undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.213108, C =
0.327951, G = 0.235405, T = 0.223536; substitution rA@s 1.156812, AG = 3.661220, AT =
1.256657, CG = 0.910792, CT = 4.756686, GT =
= 0.868055. Bootstrap values for maximum likelihood and maximum parsimony equal to or greater
than 60% and Bayesian posterior lpabilities equal or greater than 0.90 are placed above the
branches. The newly generated sequences are indicated in red. We obtained two strains of

35



Diaporthe Among them one strain was identified @mporthe longicollaon Astragalus sinicus
and the othestrainDiaporthe viciaesp. nov., fronVicia villosais described herein.

Notes i Isolate (JZB 320179 was recovered fronVicia villosa stems from Guangxi
Province. This fits the concept Diaporthe Multi-marker analysis foDiaportheviciaeusing ITS,
his, tub, cal, andtef1 nharkers produced a sister cladeDiaporthe podocarpimacrophylli(LC
6155 with 85% ML support(Fig. 19. Comparison between the-gype strain ofD. podocarpi
macrophylli and D. viciae revealed different conidiomatal and caaidcharactersDiaporthe

podocarpimacrophylliproduced relatively larger conidiomata thanviciae (2226 9 9
¢ m ard israalter alpha conid{®.5/8.5 x 13

vs 1502 5 0

em di
e mil10>x24 7 §. Diaporthe

is considered as one of the most spedss genera inDiaporthaceae and most of the species
share similar morphological charactgidorphanphoun et al. 20R2Even though species of
Diaporthe have a wide host range in terrestrial habitats, we could not findDmpprthe species
that have been ssciated withVicia villosa (Farr & Rossman 2032There were three records in
Farr and Rossman database whigiggporthehas been recorded from othécia spp.(V. fabaeand
V. sativg in Australia and ltaly. Therefore, from this study, we provide tst fiost association of

Diaporthespecies oWicia villosa

77/1.00 D. betulae CFCC 50469
76/0.90 Phomopsis vaccinii CBS 160.32
83/1.00

D. alleghaniensis
70/- D. bicincta CBS 121004
D. maritima NB365-71I

D. celastrina CBS 139.27

100/1.00 D. biguttusis CGMCC 3. 17081

81/0.99
10993l b eres ARS193
82/0.99 e
65/- ~& D. ellipicola CGMCC 3.17084

D. lonicerae MFLUCC 17-0963

D. longicolla CBS 127267
91/0.99 ~_ &
62/- T~ D. longicolla JZB 320180
70/- Diaporthe sp. CFCC 51632
Diaporthe sp. MFLUCC 16-0113
99/1.00 D. celeris CBS 143349

\ D. phragmitis CBS 138897
77/- X\ D. cf. nobilis CBS 338.89
D. nitschkei AR5211
72/1.00 D. cf. nobilis CBS 124030
D. mahothocarpus CGMCC 3.15181
D. alnea CBS 146.46
D. neilliae CBS 144.27
92/1.00 D. heterophyllae CPC 26215
D. virgiliae CMW 40755
D. penetriteum LC3353
D. subclavata Z)JUD95
100/1.00 Phomopsis sp. FH-2012b
D. oraccinii LC3166
D. citri AR3405
95/0.99 D. apiculatum LC3418

100/1.00
/ 688(}/1-00 D. gardeniae CBS 288.56

63/1.00

D. sennicola CFCC 51634
D. nomurai CBS 157.29

D. charlesworthii BRIP 54884m

81/0.90

93/1.00

100/1.00

77/0.99

Figure 191 Continued.

D. litoricola G) 242
D. crotalariae CBS 162.33
67/- D. woodii CBS 558.93
D. aspalathi CBS 117169
D. caulivora CBS 127268
D. aquatica IFRDCC 3051

D. incompleta LC6754
D. psoraleae-pinnatae CPC 21638

D. rhoina CBS 146.27

GlomerellalesChadef. ex Réblova, W. Gams & Seif¢t011).
Glomerellacead.ocq. ex Seifert & W. Gam&007).

Colletotrichum Corda(1831).
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Colletotrichum destructivunO'Gara(1915.

For description see Damm et 014).

Material examined China, Henan Province, Shihe District, frafitia villosaflower, May
2018, Zhao Wensheng and Zhang Guozhen, living culture = JZB 330198. Henan Province, Shihe
District, from Vicia vilosa leaf, May 2018, Zhao Wensheng and Zhang Guozhen, living culture =
JZB 330199.

Notesi Two isolates were recovered frokstragalus sinicusndVicia villosaand they were
similar and phylogenetically related t@olletotrichum destructivum(Bhunjun et al. 2021,
Jayawardena et al. 202 According to Farr & Rossmg2022), C. destructivunhas been reported
from several host plant@ster tataricus Bletilla ochracea Cynanchum atratumEcheveriasp.,
Glycine maxHelianthus annuydMedicago sativaNicotana tabacumPhaseolus limensifRumex
crispus Trifoliumrepenyi n Chi na. However, according to ou
report Colletotrichum destructivunassociated withAstragalus sinicusand Vicia villosa (Farr &
Rossman 2022 The phylogenetic placement of these isolates is shown in Fig. 21a.

86/1.00— | Diaporthe sp. T12509H
99/1.00. p. endophytica CBS 133811
99/1.00 D. masirevicii BRIP 54256

100/1.0 D. phaseolorum CBS 113425
100/1.00 Diaporthe sp. T12504A
100/1.00 D. sojae FAU635

D. ovalispora ZJUD93
D. convolvuli CBS 124654
82/1.00, 100/1.00 D. miriciae BRIP 55662c
1001100~ p. ueckerae FAU656

99/0.99 D. passifloricola CPC 27480
84/0.99
96/0.99——> D. unshiuensis ZJUD52
771- D.tectonendophytica MFLUCC13-0471
100/1.00 D. citri CBS 230.52

D. melonis CBS 507.78
D. batatas CBS 122.21
D. vexans CBS 127.14
56/0.90 D. helianthi CBS 592.81
100/1.00 D. hordei CBS 481.92
D. megalospora CBS 143.27
100/1.00  D. schini CBS 133181
100/0.99 D. racemosae CPC 26646
100/1.00 D. tecomae CBS 100547
s D. terebinthifoli CBS 133180
D. subordinaria CBS 101711
D. angelicae CBS 111591
D. cucurbitae CBS 136.25
D. stewartii CBS 193.36
96/1.00 D. cucurbitae DAOM 42078
Phomopsis sp. T12505G
D. cichorii MFLUCC 17-1023
D. neoarctii CBS 109490
D. acericola MFLUCC 17-0956
100/1.00 D. schoeni MFLU 15-1279
D. novem CBS 127271
D. lusitanicae CBS 123212
D. cuppatea R433R
100/0.99 D. pyracanthae CAA483
D. leucospermi CPC 2956
D. infecunda CBS 133812
D. serafiniae BRIP 55665a
D. sackstonii BRIP 54669b
D. beilharziae BRIP 54792
D. middletonii BRIP 54884e
D. acaciarum CBS 138862
D. compactum LC3083
Diaporthe sp. CT-2018a
100/1.00 D. ganjae CBS 180.91
771- | D. manihotia CBS 505.76
| 100/1.00 D. tectonae MFLUCC 12-0777
\ l D. tulliensis BRIP 62248a

100/1.00

Figure 197 Continued.
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T T 100/1.00 D. longispora CBS 194.36
D. sclerotioides CBS 296.67
76/- D. goulteri BRIP 55657a
97/0.99 D. ambigua CBS 114015
100/1.00 Diaporthe sp. MFLUCC 14-1136
90/0.99 D. raonikayaporum CBS 133182
D. mayteni CBS 133185
88/0.99 69/1.00 Diaporthe sp. FH-2012a
D. discoidispora ZJUD89
99/1.00 D. biguttulata ZJUDA47
99/1.00 Diaporthe sp. MFLUCC 10-0573a
98/1.00 D. yunnanensis LC6168
97/0.99 D. oxe CBS 133186
100/1.00 D. malorum CAA734
95/0.96 D. passiflorae CPC 19183
D. paranensis CBS 133184
100/1.00 D. caatingaensis URM7485
D. brasiliensis CBS 133183
93/1.00 D. woolworthii CBS 148.27
D. betulicola CFCC 51128
D. bohemiae CBS 143347
D. padi var. padi CBS 114200
Diaporthe sp. CT-2018b
100/0.99 = D. rostrata CFCC 50062
D. juglandicola CFCC 51134
D. carpini CBS 114437
92/0.96 D. hispaniae CBS 143351
D. hungariae CBS 143353
D. ampelina STE-U2660
D. toxicodendri FFPRI420987

83/-

80/-
D. impulsa CBS 114434

D. fibrosa CBS 109751
D. detrusa CBS 109770

100/1.00 D. thunbergii MFLUCC 10-0576a
D. scobina CBS 251.38
100/1.00 D. perjuncta CBS 109745

D. acerina CBS 137.27
D. crataegi CBS 114435

Figure 191 Continued.

Colletotrichum fructicolaPrihastuti, L. Cai & K.D. Hyd€2009.

For description see Prihastuti et@009.

Material examined China, Guangxi Province, Guilin City, fronAstragalus sinicudeaf,
May 2018, Zhao Wensheng and Zhang Guozhen, living cultures = JZB 330206, JZB 330207, JZB
330208, JZB 330209.

Notesi Four isolates were recovered froftstragalus sinicuseaves and they were sirail
and phylogenetically related @olletotrichum fructicolaColletotrichum fructicolahas been clade
within the gloeosporioides species comp({&hunjun et al 2021, Jayawardena et al. 20Zhis
species has been recorded on many host plants from (Hana& Rossman 2032but this study
i's t he vy Cdlatotrichom frudigpleassbciated witistragalussinicus(Farr & Rossman
2022. The phylogenetic placement of these isolates is shown in Fig. 21b.

Colletotrichum truncatum(Schwein) Andrus & W.D. Moorg(1935.
For description see Damm et €2009.
Material examined China, Guangxi Province, Nanning City, froviicia villosaleaf, May
2018, Zhao Wensheng and Zhang Guozhen, living cultures = JZB 330200, JZB 330201. Guangxi
Province, Nanning City, frorVicia villosaroot, May 2018, Zhao Wensheng and Zhang Guozhen,
living cultures = JZB 330202, JZB 330203. Guangxi Province, Guilin City, fstragalus sinicus
stem, May 2018, Zhao Wensheng and Zhang Guozhen, living cultures = JZB 330204, JZB 330205.
Notesi Six isolates were recovered froficia villosaleaves and roots, as well Astragalus
sinicus stems. They are similar and phylogenetically relatedCulletotrichum truncatum
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Colletotrichum truncatunimas a broad host ran¢g@annon et al. 2012, Damm et al. 20BBunjun

et al 2021, Jayawardena et al. 2021, Farr & Rossman) 2022this species was identified as the
causative organism of anthracnose in chili throughout Asia, Australia, and South A(Béacaa

et al. 2014 Diao et al. 201/Mongkolporn & Taylor 2@8). Our collectionof C. truncatumwas

found onAstragalus sinicuandViciavilosa According to our knowl edog
report Colletotrichum truncatumassociated withAstragalus sinicusand Vicia villosa (Farr &

Rossman 2022 The phyogenetic placement of these isolates is shown in Fig. 21c.

100/1.00 | D. asheicola CBS 136967
100/ 1-00*‘ ~ D. australafricana CBS 111886
6% 100/1.00 ~ D. rudis CBS 113201
2l 76/- | D. cynaroidis CBS 122676
D. salicicola BRIP 54825
———D. pseudotsugae MFLU 15-3228
D. beckhausii CBS 138.27
95/1.00 D. cassines CPC 21916
i - D. nothofagi BRIP 54801
97/1.00, ~D. ¢f heveae CBS 852.97
D. ocoteae CPC 26217
100/1.00 [ D. torilicola MFLUCC 17-1051
89/0.99 ~ D. toxica CBS 534.93
D. spartinicola CPC 24951
75/- . Phomopsis ternstroemia CGMCC 3.15184
| - D. fusicola DWH20-3a
| D. ovoicicola CGMCC 3.17092
100/0.99 I | D. sterilis CBS 136969
81/- | Diaporthe sp. MFLUCC 12-0542A
D. amygdali CBS 126679
98/1.00 195/0.99; ~ D. obtusifoliae CPC 32336
D. acaciigena CBS 129521
D. pustulata CBS 109742
- Diaporthella corylina CBS 121124

100/0.99

0.08

Figure 191 Continued.

Figure 2071 Diaporthe viciaea Upper view of the colony on PDA Back view of the colony on
PDA. c Conidiamata on PDAI Conidia attached to the conidiophoregonidia. Scale bars: d,=e
10 pm.
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[ C. fuscum CBS 133704

80/1.00 [ C. vignae CBS 50197

M

-/1.00/- C. bryoniicola CBS 109849

s l»OOH ~C. antirrhinicola CBS 102189

-/1.00 C. higginsianum CPC 19363

C. utrechtense CBS 130243
94/1.00 1

—C. panacicola CO8087

70/1.00 C. destructivum JZB 330198

99/1.00 | |, [ C destructivum JZB 330199

97/1.00 — .| " C. destructivum CBS 136229
93/1.00|

C. ocimi CBS 29894
83/0.99 | | —C. lini CBS 136851

C. tabacum CPC 18945

92/0.99

‘ : C. pisicola CBS 72497

100/1.00
C. tanaceti CBS 132693

C. lentis CBS 127604

C. truncatum CBS 14179
100/1.00

—C. truncatum CBS 15135

0.04

Figure 2la i Phylogram generated for the Destructivum species complex from maximum
likelihood analysis based on combined ITBAPDH, CHS ACT andtub sequence data. The matrix

had 290 distinct alignment patterns. Estietabase frequencies were as follows: A = 0.250, C =
0.250, G = 0.250, T = 0.250; substitution rates AC = 1.000000, AG = 2.97679, AT = 1.000000, CG

= 1.000000, CT = 5.14921, GT = 1.000000; ga
Bootstrap values fomaximum likelihood and maximum parsimony equal to or greater than 60%
and Bayesian posterior probabilities equal or greater than 0.90 are placed above the branches. The
newly generated sequences are indicated in red. We obtained two str@ioBetdtrichum and

identified them a€. destructivumThese are new records Astragalus sinicus

Plectosphaerellacead/. Gams, Summerb. & Zaf2007).

Plectosphaerell&leb. (1929.
Plectosphaerella cucumerinéLindf.) W. Gams, Persoonia(8): 179(1968.

For description see Domsch et #2007 and Carlucci et a(2012).

Material examined China, Henan Province, Shihe District, froritia villosa stem, May
2018, Zhao Wensheng and Zhang Guozhen, living culture JZB = 3540001.
Notes1 The isolate recovered frorvicia villosa is similar and phylogenetically related to
Plectosphaerella cucumerinaAccording to Farr and Rossma(022, Plectosphaerella
cucumerinahas been recorded on many hosts worldwane this species was reported from
Brassica oleracea Cucumis ativus Helianthus annuuysLagenaria siceraria Lycopersicon
esculentumPhaseolus vulgarisSedumsp., Solanum lycopersicumand Solanum tuberosurn
China (Farr & Rossman 2032 However, according to our kno\
report Plectesphaerella cucumerinassociated withVicia villosa (Farr & Rossman 2032 The
phylogenetic placement of this isolate is shown in Fig. 22.
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97/1.00(C. fructicola JZB 330206
96/1 i C. fructicola JZB 330207
*IC. fructicola JZB 330209
87/0.99 C. fructicola JZB 330208
C. fructicola ICMP 18581T
C. fructicola ICMP 18645
C. aeschynomenes ICMP 17673T
100/1.00—C. nupharicola ICMP 17938
C. nupharicola ICMP 18187T
C. viniferum GZAAS508608
95/0.98—» ¢ yiniferum GZAAS508601T
C. viniferum GZAAS508614
C. tropicale CBS 124949T
C. aenigma ICMP 18608T
C. aenigma ICMP 18686
95/1.00— | C. aenigma MFLUCC 181603
C. aenigma MFLUCC 181604
C. hebeiense MFLUCC130726T
C. conoides CAUG17T
C. hebeiense MFLUCC141213T
92/0.99— C. alienum ICMP 12071T
C. alienum ICMP 18691
C. siamense ICMP 18578
C. pandanicola MFLUCC 170571T
C. siamense ICMP 18574
100/1.00 ' . musae ICMP 19119T
C. musae ICMP 17817
100/1.00—*C. asianum ICMP 18696
C. asianum ICMP 18580T
C. queenslandicum ICMP 1778T
C. salsolae ICMP 19051
C. gloeosporioides ICMP 19121
C. gloeosporioides CBS 112999T
C. gloeosporioides ICMP 18697
C. endophytica LC0324
100/1.00 ———_, /¢, alatge ICMP 18122
C. alatae ICMP 17919T
C. proteae CBS 132882T
C. theobromicola ICMP 17895
C. grevilleae CBS 132879T
C. grossum CAUG7T
C. pseudotheobromicola MFLUCC 181602T
C. theobromicola ICMP 17958
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Figure 21b i Phylogram generated for the Gloeosporioides species complex from maximum
likelihood analysis based @ombined ITSGAPDH CHS ACT andtub sequence data. The matrix

had 628 distinct alignment patterns, with 13.66% undetermined characters or gaps. Estimated base
frequencies were as follows: A = 0.230712, C = 0.302046, G = 0.243533, T = 0.223708;
substituton rates AC = 1.114082, AG = 2.699988, AT = 0.747762, CG = 0.697623, CT =

4. 725125, GT = 1.000000; gamma distribution s
maximum likelihood and maximum parsimony equal to or greater than 60% and Baye&aiopos
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probabilities equal or greater than 0.90 are placed above the branches. The newly generated
sequences are indicated in red. We obtained four strai@sli&totrichum which were identified
asColletotrichum fructicolaThese are new records Astragalus sinicusn China.

C. truncatum JZB 330202
84/1.00,

C. truncatum JZB 330203
-/1.00

77/1.00] C. truncatum JZB 330200
C. truncatum JZB 330205

83/0.97 L ¢ truncatum 1Z8 330204

100/1.00
C. truncatum JZB 330201

94/1.00
= C. truncatum CBS 15135

100/1.00 C. curcumae IMI 288937

C. acidae MFLUCC 172659

98/1.00

— C. fusiforme MFLUCC 120437

C. destructivum CBS 136229
100/1.00

C. destructivum CBS 136230

0.04

Figure 21ci Phylogram generated for the Truncatum species complex from maximum likelihood
analysis based on combined IT&APDH, CHS ACT andtub sequence data. The matrix had 252
distinct alignment patterns. Estimated basgtfiencies were as follows: A = 0.250, C = 0.250, G =
0.250, T = 0.250; substitution rat&€ = 1.00000, AG = 3.71746, AT = 1.00000, CG = 1.00000,

CT = 3.71746, GT = 1.000000; gamma distri but |
for maximum likelihood and maximum parsimony equal to or greater than 60% and Bayesian
posterior probabilies equal or greater than 0.90 are placed above the branches. The newly
generated sequences are indicated in red. We obtained six str@iolsetdtrichum and they were
identified asC. truncatum These are new records Astragalus sinicuandVicia villosain China.

Hypocrealed.indau(1897).
BionectriaceaeSamuels & Rossma{1999.

Clonostachy<Corda(1839.
Clonostachys eriocamporedit.H. Perera & K.D. Hyd€2020.

For description see Hyde et 2020).

Material examined China, Henan Province,h#e District, fromVicia villosa root, May
2018, Zhao Wensheng and Zhang Guozhen, living culture = JZB 3530004.
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Notes 1

The

isolate was

recovered froWicia villosa roots and

is similar and

phylogenetically related t&lonostachys eriocamporesiihe recatly introducedClonostachys
eriocamporesiiwas recorded oRennisetum polystachian Thailand(Hyde et al. 202Dand our
collection was found oWicia villosa
Clonostachys eriocamporesiassociated withVicia villosa (Farr & Rossman 2032 The
phylogenetic placement of these isolates is shown in Fig. 23.
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Leptographium procerum C83

Figure 221 Phylogram generated fétlectasphaerellaspecies from maximum likelihood analysis
based on combined LSU and ITS sequence data. The matrix had 125 distinct alignment patterns,
with 16.50% undetermined characters or gaps. Estimated base frequencies were as follows: A =

0.219652, C = 0.8630, G = 0.282925, T = 0.218793; substitution rates AC = 1.092661, AG =

3.061387, AT = 0.968115, CG = 0.222991, CT = 8.313™B = 1.000000; gamma distribution

shape

par ameter

u = o0.

527914.

Bootstrap

v al

knowl edge,

ue

equal to or greater than 60% and Bayesian posterior probabilities equal or greater than 0.90 are
placed above the branches. Timewly generated sequences are indicated in red. We obtained a
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strain of Plectosphaerellawhich was identified aPlectosphaerella cucumerinahich is a new

record orVicia villosain China.

89/-|C. rosea CBS 710.86
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Figure 231 Phylogram generated fdZlonostachysspecies frommaximum likelihood analysis

based on combined ITS atb sequence data. The matrix had 464 distinct alignment patterns, with
15.79% undetermined characters or gaps. Estimated base frequencies were as follows: A =
0.211586, C = 0.281640, G = 0.252623, D.254151; substitution rates AC = 1.242565, AG =
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3.469354, AT = 1.462245, CG = 0.573693, CT = 4.537269, GT = 1.000000; gamma distribution
ue

shape parameter U = 0.699805. Bootstrap val

equal to or greater tha0% and Bayesian posterior probabilities equal or greater than 0.90 are

placed above the branches. The newly generated sequences are indicated in red. We obtained three

strains ofClonostachyswhich were identified as new record; eriocamporesjiC. roseg andC.
ochroleuca

Clonostachys ochroleucéSchwein) Schroers & Samueld.997).

For description see Schroers and Sam{i£lS7).

Material examined China, Henan Province, Shihe District, fraritia villosa pods, May
2018, Zhao Wensheng and Zhango@&en, living culture = JZB 3530002.

Notesi The isolate was recovered frovicia villosapods and is similar and phylogenetically
related toClonostachys ochroleuc#&lonostachys ochroleuca previously known a8ionectria
ochroleucaand it has been reated on many hosts worldwid€arr & Rossman 2032This is the
yrst to report C. ochroleucaassociated withVicia villosa (Farr & Rossman 2032 The
phylogenetic placement of these isolates is shown in Fig. 23.

Clonostachys roseéLink) Schroers, Samuels, Seifert, & W. Gafhg99.

For description see Schroers et(2R99.

Material examined China, Henan Province, Shihe District, frokstragalus sinicusoots,
May 2018, Zhao Wensheng and Zhang Guozhen, living culture = JZB 3530003.

Notes i The isolate was recovered fromstragalus sinicusand is similar and
phylogenetically related toClonostachys roseaAccording to Farr and Rossmaf2022),
Clonostachys rosehas been recorded on many host plants worldwide. Previddlgpstachys
roseawas recorded fronVitis sp. in China(Jayawardena et al 20018This is theyrst to report
Clonostachys roseassociated witistragalus sinicugFarr & Rossman 2032The phylogenetic
placement of these isolates is shown in Fig. 23.

Stachybotryaceak. Lombard & Croug2014).

Albifimbria L. Lombard & Croug2016.
Albifimbria verrucaria (Alb. and Schweir).L. Lombard & Croug2016.

For description see Lombard et @016

Material examined China, Guangxi Province, Guilin City, fromstragalus sinicugods,
May 2018, Zhao Wensheng and Zhang Guozhen, living culture = JZB G51IKB 3510002.

Notesi Two isolates were recovered frofistragalus sinicupods and they were similar and
phylogenetically related t@Albifimbria verrucaria According to Farr and Rossmg2022),
Albifimbria verrucaria has been recorded on few host pda(Cucurbita sp., Diplotaxis sp.,
Solanumsp., Spinaciasp., Valerianellasp., anaVitis sp) from China, Cyprus, Italy, and Tunisia.
Our collection was found oAstragalus sinicue nd t hi s i s Atbifirriayerrscariat o
associated withAstragalus sinicugFarr & Rossman 2032The phylogenetic placement of these
isolates is shown in Fig. 24.

Identification of Fusarium isolates

In total, 381 isolates were assignedriasariumspecies with high certainty. A further 370
isolates were detern@a to have seven complexdBijikuroi species complex; 54 strains,
incarnaturrequiseti species complex; 34 strainsjkadoi complex; 30 strains, oxysporum species
complex; 16 strains, sambucinum species complex; 44 stesole)i species complex; 5 strg,
tricinctum species complex; 132 strgiresd one subclad@Asian subclade; 54 strainsEleven
isolates could not be assigned to any lef@lipplementary Table)2In this study,Fusarium
isolates could not be confirmed by muttarkers phylogeny topgcies level because of the high

plasticity of species boundaridk e s | | e et al . 2007, ).Obdegemetice | |
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diversity of Fusariumis complex, and taxa have high genetic variability within morphologically

defined species.

To resolve tk phylogenetic relationship amoRgsariumspecies, it is recommended that the

need of construct a reliable taxonomic system based on the combination of morphological,
molecular, toxicological, and biological datizeslie & Bowden 2008, Watanabe 2013, W@t

al. 2017.
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Figure 247 Phylogram generated from maximum likelihood analysis based on combined ITS and
tefl-U sequence data. The matrix had 471 distinct alignment patterns, with 39.34% undetermined
characters or gaps. Estimated base frequencies were as follows: A = 0.213797, C = 0.325466, G =

0.251434, T = 0.209303; substitution rates AC = 1.182710, AG = 1.23A12= 1.210215, CG =
1.

026837,

CT

= 5.250391, GT

000000;

gamnmn

1.
Bootstrap values for maximum likelihood equal to or greater than 60% and Bayesian posterior
probabilities equal or greater than 0.90 are pladsul/e the branches. We obtained two strains of

Albifimbria which were identified aélbifimbria verrucarig which is a new record ofAstragalus

sinicusin China.
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Diversity of fungal communities from High-Throughput Sequencing

Table 3Summary of OTU assig

Phylum * Class Order Family Genus Species
5 known 21 known 48 known 66 known 74 known 61 known
1 others 11 others 22 others 40 others 52 others 74 others
1 6 8 9 11 38

* The word fotherso rgpr esdmt sc etriteai T Wsa xtah atT hvee rse
the OTUs that were not well classified.

Fungal abundance, community composition and diversity

A total of 2,260,349 clean reads of 18S rRNA V4 amplicon were generated from 30 samples
covering two manure crops éktragalus sinicusand Vicia villosa collected from CentralHenan
Provincg and Southern ChindFujian and Guangxi Provincesespectively. Many of these
sequences were annotated as Eukaryota and Metazoa. Unclassified sequences and the sequence
that did ot belong to the fungi were removed and obtained 178 fungal (dThlsle 3 and
Supplementaryrable 4. Even though the fungal sequence reads per sample obtained in this study
were relatively low, the rarfraction curve showed that the number of speciegchis reached
saturation for all samples. This indicates that the data is represe(fgivay.
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Figure 257 (a) and(b) Rarefaction curves of each sample and group based on all the 18S rRNA
sequenceqc) and(d) Rarefaction curves of each sampled group based on the fungal sequences
(Cen. AS Astragalus sinicussamples collected from Central China, Cen.-Wicia villosa
samples collected from Central China, Sou- AStragalus sinicusamples collected from South
China, Sou.VV Vicia villosasamples collected from South Ch)na

In this study, we analyzed OTU richness and Shannon diversity. Fungal OTU richness was
not significantly different between the two crops tested in this study, ranging friob2 £88.78 +
7.29 (mean = SD;Astragalus sirgug and 3360 (42.92 =+ 7.10(mean = SD;Vicia villosg (P
=0.143, Wilcoxon te$t Shannon diversity also showed a similar trend ranging fromi 2.81
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(3.63 + 0.49(mean + SD;Astragalus sinicusand 3.024.53 (3.77 + 0.48(mean + SD;Vicia
villosa) (P =0.440, Wilcoxon test; FigR6). Significant differences were showed in observed OTU
richness betweeNicia villosa samples collected from the South or Central Chida= 0.026,
Wilcoxon test; Fig26).
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Figure 261 The barplot showing the comparison @TU richness and Shannon index between
each group(AS- Astragalus sinicusVV-Vicia villosa Cen. AS Astragalus sinicussamples
collected from Central China, Cen. VV¥icia villosasamples collected from Central China, Sou.
AS- Astragalus sinicussamplescollected from South China, Sou. VWicia villosa samples
collected from South China

Alpha diversity indices are given Bupplementaryrable 5. In total, we detected 178 fungal
OTUs (Supplementaryrable 4. There were 103 fungal OTUs shared betwé&entivo crops while
25 and 18 OT UsAstvagaiuesinsysrd¥iciayvidlosa respectively. Twelve, 7, 12
and 10 OTUs were specific to Cen. AS, Cen. VV, Sou. AS and SouegpectivelyFig. 27).

a b

Cen.AS Cen.VV

Sou.VV Sou.AS AS Vv

w (-
s

Figure 277 Venn diagrams show the distriitan of OTUs across different group&S- Astragalus
sinicus VV-Vicia villosa Cen. AS Astragalus sinicusamples collected from Central China, Cen.
VV - Vicia villosasamples collected from Central China, Sou- AStragalus sinicusamples
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collected fom South China, Sou. \WWicia villosasamples collected from South China

In Astragalus sinicusmembers oAscomycotavere commonly detected accounting for 85%
of total sequences, arBasidiomycotawere accounting for 12.5%. Micia villosa most of he
sequences were also assignedsoomycotg70%) and followed byBasidiomycotg28%). The top
five abundant orders ar®leosporales(34%), Capnodiales (23%), Magnaporthales (9%),
Glomerellales (8%) and Helotiales (4.5% for Astragalus sinicus Pleospordes (20%),
Capnodiales(19%), Helotiales (15%), Cantharellales(11%) and Filobasidiales(8%) for Vicia
villosa. The most common species of these green manure crops based on OTU data is
Cladosporium herbarumThe relative abundance of the top ten phylass#a, order, families,
genera, and species from different samples of the two crops are shBuppiementaryig. 1-6.

Table 4 Results of Adonis BrayCurtis analysis

Vs group* F. Model R? Pr(>F)
AS-VV 2.4144 0.07938 0.007
SOUAS- SouvVv 1.7651 0.09936 0.082
Sou.ASCen.AS 2.6015 0.13986 0.008
Cen.VV-Sou. VWV 2.8306 0.22061 0.003
Cen.VV-Cen.AS 1.6935 0.14482 0.117

* Cen. AS Astragalus sinicusamples collected from Central China, Cen.-Wicia villosa samples
collected from Central China, SoAS- Astragalus sinicusamples collected from South China, Sou.-VV
Vicia villosasamples collected from South China.

To explore the differences in fungal community structure and composition correlated with
sampling location and crop types, we computedbetadiversity analysis based on the Br@urtis
distance. Samples éfstragalus sinicusindVicia villosaclustered respectively and showed a clear
distinction in the PCoA and NMD& = 0.007, PERMANOVA tegt(Fig. 28a, b, Table )4 The
samples ofAstragalus sinicusand Vicia villosaobtained from south China were closely clustered
(Fig. 28c, d and showed no significant differen¢€ig. 28c, d, P= 0.082 PERMANOVA tesgt
Similar results were observed for the samples obtained from central China &sigvelBc, d, P=
0.117, PERMANOVA tesdt

Samples ofAstragalus sinicusollected from south and central Chiclastered significantly
far apart(Fig. 28c, d, P=- 0.008, PERMANOVA tegtand also it same for thécia villosasamples
as well(Fig. 28c, dP=0.003, PERMANOVA te$t The R of PERMANOVA results indicates the
degree of interpretation of the difference between the different groups.’Hie&sBu. ASCen. AS
group pair(0.14) is greater than that of Sou. ASou. VV(0.10. And the R of Cen.VV-Sou. VV
group pair(0.22) is greater than that of Cen. V&en. AS(0.14 (Table 4. A higher R indicates a
higher degree of explanation for the difference between the groups. Hence, these results suggested
that the sampling location has a greater grfice on the fungal community structuref\efragalus
sinicusandVicia villosa

Linear discriminant analysiLDA) and effect sizgLEfSe) analysis was used to further
investigate the fungal biomarkers with distinct relative abundances befs&agalussinicusand
Vicia villosasampled in the south and central Chiray. 29. Basidiomycotaand Hypocrealessp.
were enriched in Sou. VV samples. Ten taxa including DothideomyceteAsmadnycotavere
enriched in Sou. AS samples. Twelve taxa includiegtionycetesandHelotialeswere enriched in
Cen. VV samples. Five taxa includidMdagnaportheand Glomeromycetesvere enriched in Cen.
AS samplegFig. 29.

In addition, a Test between groups was performed to find the taxa with significant
differences(p-value <0.05. Alternaria and Sporisoriumhad a significant relative abundance in
Astragalus sinicuandSclerotiniawas more abundant Micia villosa(p<0.09 (Fig. 30.

Simper analysis showed the top ten taxa with the highest contribution to the diffarences
fungal community structure betwe@stragalus sinicuandVicia villosa(Fig. 31). Rhizoctoniehad
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the highest contribution with 14%, followed bgladosporium (13%), Alternaria (10%),
Magnaportheg(9 %), Sclerotinia(8%), Boeremia(7%), Plectosphaerelld7%), Filobasidium(7%),
Fusarium(4%) andCystofilobasidiun{3%) (Fig. 31).
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Figure 281 (a) and (b) are the PCoA and NMDS plots showing the clustering of samples of
Astragalus sinicugAS) andVicia villosa(VV), respectively(c) and(d) are the PCA and NMDS
showing the clustering of samplesAdtragalus sinicusollected from centrglCen. AS and south
China(Sou. AS, samples oVicia villosacollected from centralCen.VV) and south Ching§Sou.
VV). (All the plots were plotted based on the Br@yrtis distance. The PERMANOVA test was
used to do the statistical analysis. And the @Rd P values of group pairs with significant
differences were shown belpw

Figure 2971 LEfSe analysis of fungal enrichment at different classification lefel®hylum, c:
Class, o: Order, f: Family, g: Genus, s: Specasong different sample groups. Fungal biomarker
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