Mycosphere14(1): 134Q 1435(2023) www.mycosphere.org ISSN 2077 7018

Article
Mycosphere Doi 10.5943/mycepherell4/1/15

Diversity of Fungal Communities Associated with Grapevine Trunk
Diseases in China

Zhou YY123% Zhang W, Wu LN, Zhang J, Tan HY!, Chethana KWT??3
Manawasinghe I3, Liu M1, Li XH!and Yan JY*

Beijing Key Laboratory of Environment Friendi§anagement on Diseases and Pests of North China Fruits, Institute
of Plant Protection, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China

2Center of Excellence in Fungal Research, Mae Fah Luang University, Chiang Rai 57100nd haila

3School of Science, Mae Fah Luang University, Chiang Rai 57100, Thailand

“Innovative Institute for Plant Health, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China

ZhouYY, Zhang W, Wu LN, Zhang J, Tan HY, Chethana KWT, Manamgis IS, Liu M, Li XH,
Hyde KD, Yan JY 2023i Diversity of fungal communities associated with grapevine trunk
diseases in China. Mycosphdr{1), 1340 1435 Doi 10.5943/mycospherk#/1/15

Abstract

Grapevine trunk diseases (GTDs) are one kind of the most corantbdestructive diseases
worldwide which challenge the sustainable development of the grape industry and cause serious
economic loss. From 2020 to 2022, grapevine trunk disease samples were collected from eight
provinces in China and associated fungi weatentified based on phylogenetic analyses and
morphological observations. A total of 199 isolates were obtained, representing 40 species
belonging to 21 genera in 10 families. Twentye speciearereported as the first records in China
and 13 as the fits records on grapevine worldwideDiaporthe Botryosphaeriaceae
Cylindrocarponlike andFusariumlike genera were the most frequently isolated t®aatalinia,
Botryosphaeriaand Dactylonectriaspecies were widely distributed in China. The study provides
an insight into the diversity of fungal species on the diseased grapevine, among which some may
play the role of common or potential pathogens, endophytes, and saprobes. Relevant results provide
the basis for further research on the interactions amongafutommunities and strategies for
managing grapevine trunk diseases.

Keywords 1 diversity i grapevine trunk diseasésmorphologyi new records’ phylogenetic
analyses

Introduction

Grapevine Vitis spp.) is one of the most widely planted and econotyigalportant fruit
crops in the world since historic times and served as table fruits or processed into vine and raisin
(Gramaje et al. 2018)China ranks third among grapaltivation countries, with a cultivation area
of 783 Kha in 2021 (OIV 2022) withSlmillion metric tonsof annual production. HoweveYtis
species are susceptible to many fungal diseases. Among these, the grapevine trunk diseases (GTDs)
are one of the most destructive diseases in the world, which have drawn considerable attention in
the last decade@Reis et al. 2019)They reduce vineyard longevity, productivity and quality, and
the loss caused is estimated to be $1.5 billion per (éaifistetter et al. 201Dissanayake et al.
2015a) The grapevine trunk diseases include a groupssefades associated with diverse vascular
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and wood decay pathogens, mainly Esca complex, Eutypa dieback, Botryosphaeria dieback, black
foot and Phomopsis (Diaporthe) diebgbdkondello et al. 2018Ye et al. 2021a)Up to 2018, 133

fungal species belonging@ 34 genera have been reporteco&oassociated with grapevine trunk
diseasegGramaje et al. 2018)These fungi mainly act as latent pathogens, which can develop
symptoms several years later after the infecfidrycanet al. 2020)

Escadisease complexs one of the oldest and most severe trunk diseesesed by
Phaeomoniella chlamydospgihaeoacremonium minimuamd few othePhaeoacremoniurspp.
in all grapevinegrowing areas worldwidéGramaje et al. 2018furthermore, some basidiomycete
fungi like Fomitiporia species were also reported to cause Esca diseases (Cloete et al. 2015). In
2021, Ye and colleagues provided the first detailed report on the Esca complex in China,
confirming that bothF. punicataand P. minimumare the causal agents of the &somplex on
Chinese grapeving¥e et al. 2021b)This study also provided the first host recordRopunicata
on the grapevine worldwide.

Botryosphaeria dieback is another important grapevine trunk disease which has been reported
in most grapagrowing countries (Yan et al. 2013). The causal organisms include
Botryosphaeriaceae species, includiBgtryosphaeriaspp., Diplodia spp., Dothiorella spp.,
Lasiodiplodia spp., Neofusicoccumspp., Neoscytalidiumspp., Phaeobotryosphaeriaspp. and
Spencermartingi spp. (Gramaje et al. 2018)In China, Yanet al. (2013)first reported
Botryosphaeria dieback in detail with its causative ageBtdryosphaeria dothideaDiplodia
seriatg Lasiodiplodia theobromaandNeofusicoccum parvunin addition to thatNeofusioccum
mangiferaeand Lasiodiplodia citricolawere also reported as pathogens of grapevine dieback in
subsequent studiéBissanayake et al. 2015Wu et al. 2021)

The black foot disease mainly occurs in grapevine nurseries and young plantations and is
commonly associated with species belogg to Campylocarpon Cylindrocladiellg
Dactylonectrig Ilyonectria Neonectria PleiocarponandThelonectria(Gramaje et al2018) Ye et
al. (2021a) first reported theblack foot disease in China caused by five pgéms,
Cylindrocladiellalageniformis Dactylonectria alcacerensi®. macrodidymaD. torresensisand
Neonectriaspecies. Recent studies have identified other fungi, suCampylocarpon fasciculare
as causative agents of black foot disease on yguagevines in China (Abeywickrama et al.
2021).

Furthermore, Diaporthe dieback is another disease categorised in the grapevine trunk disease
complex worldwide. Currently, around 3Diaporthe species have been identified as causal
organisms of Diaporthe diebadk grapeproducing countries, among them ten were reported in
China(Dissanayaket al.2015a Guarnaccia et al. 201Blanawasinghe et al. 2019)

Eutypa dieback has been one of the most damaging diseases in Australia, France and
California since the 1970so date, no effective measures are available to control this disease
(Mondello et al. 2018)Among the 24 Diatrypaceae species that cause this diga#gpa latais
the most virulent and commd@ramaje et al. 2018Futypa dieback was first reportedChina in
2007 withEutypella vitisas the pathogen, but this has not been proved by&pdstulates (Ye et
al. 2021c).

There are more tha®00 fungal species recorded &fitis spp. in the worldJayawardena et
al. 2018) In addition to pathogenic fungdiverse endophytes and saprobes also exist on healthy
and/or diseased grapevines. Endophytes may have advantageous or neutral effects without causing
disease symptoms, and saprobes can be the primary sources of inofutsatsalyake et al. 20,18
Jayawadena et al. 20)8 Several studies identified fungal endophytic and saprotrophic
communities of grapevine using both traditional and culitndependent techniques. These studies
revealed the development of fungal communities in grapevine in the egy #ta composition of
primary organisms present grapeine in its natural environment, as well as the emergence of
fungi associated with grapevine trunk disease in perennial wWbDmbanayake et al. 2018
Jayawardena et al. 2018raus et al. 2019)Moreover, antagonistic fungi have been isolated and
identified from grapevine wood-usarium lateritiumand Cladosporium herbarunhave show
consistent efficiency in reducing infection BEytypa lata(Munkvold 1993).Trichodermaspecies,
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such asT. aureoviride and T. harzianumisolated from the grapevine can é&gplied to the control
of grapevine trunk diseashie to their antagonistic activiti¢Gonzalez & Tello 201,1Bruez et al.
2016) These studies demonstrate that pathogenic and antagonistic fuegistcin grapevine
woods(Kraus et al. 2019)

Numerous fungal species associated with grapevine trunk diseases have been identified.
However, controlling the disease is still challenging because of the complex nature of mixed
infections caused by several pagens and the influence of the environment and climate. Since
grapevine trunk diseases are caused by a number of different fungal groups, it is necessary to
identify species accurately to control the grapevine trunk diseases. Therefore, the objedtiges of t
study were to investigate the occurrence of grapevine trunk diseases in main cultivation regions in
China, and isolate and identify the fungi associated with grapevine trunk diseases based on
morphology and phylogenetic analyses. This study would aptle grapevine trunk disease
pathogens in China and strengthen the basis for further studies on the occurrence regularity and
effective control strategies for the diseases.

Materials & Methods

Field sampling and fungal isolation

In 2021, grapevine trndiseases were investigated in 14 grapevine orchards in Beijing,
Fujian, Hebei, Hubei, Ningxia, Shaanxi, Shanxi and Yunnan Provinces, ChindFgamples of
the diseased trunk and root tissues were collected Hoakpbags and taken to the laborgtor
Some samples were posted by collaborators in different provinces.
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Figure 1 17 Sample collection sites of grapevine trunk diseases in eight provinces in China.
BJ: Beijing. FJ: Fujian. HB: Hubei.HE: Hebei. NX: Ningxia. SN: Shaanxi.SX: Shanxi.
YN: Yunnan.

Diseased samples were observed using the Nikon SMZ1500 stereomicroscope (Nikon,
Japan). Fungal spore masses or fruiting bodies were scraped using sterile needles to make slides or
spore suspensions. Slides were observed using the Nikon E200 camparnscope (Nikon,

Japan) to speculate the groups according to the morphology and photographed. Measurements of
morphological characters were recorded. Diseased samples without any fruiting bodies were cut
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into small pieces, surface sterilized in 75%ohlal for 30 s and rinsed in sterile water three times.
After drying on the sterilized filter paper, diseased tissues were transfeqpethto dextrose agar

(PDA) plates and incubated for 8 days at 25C. Hyphal tips of colonies were transferred onto
fresh PDA plates, and single spore isolation was performed if sporulated (Senanayake et al. 2020).
Purified isolates were preserved in PDA tubes &C4 All isolates obtained in this study are
deposited in the culture collection of the Institute of Plardtdetion, Beijing Academy of
Agriculture and Forestry Sciences (JZB), China.

DNA extraction, PCR amplification and sequencing

Purified isolates were cultured on PDA plates for seven days 4f.25resh mycelia grown
on PDA plates were collected in 1.5 nokentrifuge tubes, and genomic DNA was extracted using
CTAB (cetyltrimethylammonium bromide) method (Udayanga et al. 2012). Polymerase chain
reactions (PCR) were performed to amplify the internal transcribed spacer region (ITS), partial
translation elong#on factor talpha {efl), b-tubulin tub2, RNA polymerase Il second largest
subunit (pb2), 28S large subunit of nuclear ribosomal RNA (LSU), histone H#3), actin @ct),
calmodulin ¢al), glyceraldehyde -phosphate dehydrogenasgagdh) and chitin synthasecli9
with the primes shown in Tabke 1, 2. After confirming the quality of the sequences, ITS
sequences were searched against the GenBank database thend@LASTn tool
(https://blast.ncbi.nlm.nih.gov) to identify
mixturei ncl udes 44 ¢e¢L of 11 Tag PCR Mix (TransGe
forward and reverse primer (Sangon Biotech, $
PCR conditions were as follows: initial denaturation for 3 min at®5followedby 34 cycles of
denaturation for 30 s at 9&, annealing for 30 s, 1 min elongation at°@? and final extension for
10 min at 72C. The annealing temperatures for different primers were noted in Table 1. The PCR
products were examined using agaroseedettrophoresis after staining with ethyl bromide and
sequenced at SinoGenoMax Co., Ltd. (Beijing, China).

Morphological characterization

Purified isolates were cultured on PDA plates at°@5and 12/12 h light/dark cycle. The
morphological characteriss of each species were examined. Colony colors were recorded
following Rayner (1970), and colony diameters were measuMdromorphology was
photographed using Axio Imager Z2 photographic microscope (Carl Zeiss Microscopy,
Oberkochen, Germany), and megsnents were taken using ZEN PRO 2012. Pictures were
processd and combined into photo plates using Adobe Photoshop CS6 Extended (V13.1.2). Dry
cultures of new geographic records or new host records are deposited in the herbarium of the
Institute of PlanProtection, Beijing Academy of Agriculture and Forestry Sciences (JZBH), China.
Description and photo plates were provided for the new recorded species.

Phylogenetic analysis

Chromatograms of newly produced sequences were checked with BioEdit 7.@6cfinm
sequence quality. Reference sequences for phylogenetic analyses were downloaded from NCBI
(National Center for Biotechnology Information), following the relevant literat8ugplementary
Table 1). Each dataset was aligned with MAFFT v. 7 (httpsafft.cbrc.jp/alignment/server/)
(Katoh et al. 2019and manually adjusted in BioEdit, where necessary.

Phylogenetic analyses were conductsdusing maximum likelihood (ML) and Bayesian
posterior probability analysis (BYPP). The ML analysis was impleéeterihrough the tool
RAXML-HPC2 on XSEDE (v.8.2.12]Stamatakis et al. 2008; Stamatakis 20im)the online
platform CIPRES Science Gateway (https://www.phylo.org/por(@@)er et al. 2010) The model
of evolution GTR + | + G with 1000 noparametric botstrapping iterations was applied. In
Bayesian Inference (BI) analysis, posterior probabilities (PPs) were determined by Markov Chain
Monte Carlo sampling (BMCMC), and different evolutionary models were used in response to the
gene regions. For the comboh dataset, six simultaneous Markov chains were run for 8,000,000
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generations and trees were samaleevery 1008 generation. The first 25% of the generated trees
were discarded and the remaining 75% of trees were used to calculate posterior pesb@piixi
of the majority rule consensus tree (Ronquist & Huelsenbeck 2003).

Phylogenetic trees were visualized using FigTree vOl(Rambaut 2012) and edited in
Microsoft Office PowerPoint 2016. Phylogenetic results and notes for these identified taxa wer

presented under the relevant family and genus.

Table 1 Primers and their annealing temperatures, with sequences and sources.

Locus Primer Sequence (639 Annealing Reference
temperature
C)
ITS ITS1 TCCGTAGGTGAACCTGCGG 52 White et al. (1990)
ITS4 TCCTCCGCTTATTGATATGC
tefl EF1-728F CATCGAGAAGTTCGAGAAGG 54 Carbone & Kohn
EF1-986R TACTTGAAGGAACCCTTACC (1999)
EF1-688F CGGTCACTTGATCTACAAGTGC 54 Alves et al. (2008)
EF1-1251R CCTCGAACTCACCAGTACCG
EF1 ATGGGTAAGGARGACAAGAC 54 O®donnell et al.
EF2 GGARGTACCAGTSATCATG (1998)
EF1LLErev AACTTGCAGGCAATGTGG 55 Jaklitsch et al.
(2005)
tub2 Bt2a GGTAACCAAATCGGTGCTGCTTTC 58 Glass & Donaldson
Bt2b ACCCTCAGTGTAGTGACCCTTGGC (1995)
T1 AACATGCGTGAGATTGTAAGT 58 Odonndl &
Cigelnik (1997)
rpb2 RPB25f GAYGAYMGWGATCAYTTYGG 56 Reeb et al. (2004)
RPB27cR CCCATRGCTTGYTTRCCCAT Liu et al. (1999)
LSU LR5 TCCTGAGGGAAACTTCG 52 Vilgalys & Hester
(1990)
LROR ACCCGCTGAACTTAAGC Rehner & Samuels
(1994)
LR7 TACTACCACCAAGATCT 50 Vilgalys & Hester
(1990)
his CYLH3F AGGTCCACTGGTGGCAAG 58 Crous et al. (2004)
CYLH3R AGCTGGATGTCCTTGGACTG
H3-1la ACTAAGCAGACCGCCCGCAGG 58 Glass & Donaldson
H3-1b GCGGGCGAGCTGGATGTCCTT (1995)
act ACT-512F ATGTGCAAGGCCGGTTTCGC 56 Carbone & Kdéin
ACT-783R TACGAGTCCTTCTGGCCCAT (1999)
cal CAL-228F GAGTTCAAGGAGGCCTTCTCCC 55 Carbone & Kohn
CAL-737R CATCTTTCTGGCCATCATGG (1999)
CL1C GAATTCAAGGAGGCCTTCTC 58 Weir et al. (2012)
cL2C CTTCTGCATCATGAGCTGGAC
gapdh GDF GCCGTCAACGACCCCTTCATTGA 54 Templeton et al.
GDR GGGTGGAGTCGTACTTGAGCATGT (1992)
gpdl CAACGGCTTCGGTCGCATTG 58 Berbee et al(1999)
gpd2 GCCAAGCAGTTGGTTGTGC
chsl CHS79F TGGGGCAAGGATGCTTGGAAGAAG 58 Carbone & Kohn
CHS345R  TGGAAGAACCATCTGTGAGAGTTG (1999)

The anneahg temperature of EFI28F/EF 2 is 56C.

Results

Disease symptoms agrapevine trunk diseass
Diseased grapevines exhibited several symptoms
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1) Weak tree vigor: low growth, stunt sprout, small leaves and short internodes. Leaves
discolored or appediger-striped symptoms. Berries poorly developed or uneven rip€Rigg?2).

2) Dieback: usually evident in early spring, the tree cannot sprout normally, and branches are
dried-up, even the whole plant wilting alead The trunk showsliscolored vasculatissuesin a
crosssection, sometimes appears canker lesions or black fruit bodies, and/or roots poorly
developedFig. 2)

3) Fruits shrivdled or dry rotted, stem brown and wiltingpmetimes appears black fruit
bodieson the surface (Fi@).

The investigation results showed that plant decline, dieback, fruit shirking ardffalte the
major symptoms ofrapevine trunk diseasen China, which lead to the reduction of productivity
and life span of grape&rapevine trunk diseasevere observed in ady 20% of orchards, and the
proportion of diseased plants was about 10% in the investigated fields, up to 100% in severe cases.
Main grapevine trunk diseasencludingblack foot,Botryosphaeria dieback and Diaporthe dieback
were observed in this invegétion.

Figure 2 7 Symptoms of grapevine trunk diseases. a Stunted growth of plants. buprisad
discolored leaves. ¢ Dead grapevine. d Tiger striped leaves. e Shriveled berries. f Uneven ripening
of berries. g Withered shoot with fruiting bodids Necrotic root. iij Internal symptoms of the
diseased trunk. k Rotted berry with fruiting bodies. | Conidiomata on the necrotic trunk.

Isolation results of grapevine trunk disease samples

A total of 199 purified fungal isolates were obtained from 68 $éesngollected from eight
provinces. Further, these isolates were identified into 40 species across 21 genera and ten families.
Among them, 21 species were reported as new geographical records in China, and 13 were new
host records (Table 3pPiaporthe was the most dominant (19.6%), followed IBactylonectria
(14.1%),Fusarium(10.6%), andBotryosphaerig8.5%). Most Botryosphaeriaced@gstalotiopsis
like and Colletotrichumspecies were isolated from the trunk, while mibattylonectriaspecies
were isolatd from the root.Diaporthe and Fusarium were isolated from both trunk and root.
Dactylonectria Botryosphaeriaand Bartalinia were widely distributed in ChinaSequences
generated in this study were deposited in the GenBamplementary Tabi2).
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Table 2 Selected genes and primers for PCR amplification of each genus.

Genera ITS tefl tub2 rpb2 LSU his act cal gapdh | chs
BotryosphaerigYan et al. 2013 ITS1/ EF1-728F/ | Bt2a/
Zhang et al. 2021) ITS4 EF1-986R | Bt2b
Lasiadiplodia(Yan et al. 2013 ITS1/ EF1-728F/ | Bt2a/
Zhang et al. 2021) ITS4 EF1-986R | Bt2b
NeofusicoccunfYan et al. 2013 ITS1/ EF1-728F/ | Bt2a/
Zhang et al. 2021) ITS4 EF1-986R | Bt2b
Diplodia (Yan et al. 2013Zhang et| ITS1/ EF1-728F/ | Bt2a/
al. 2021) ITS4 EF1-986R | Bt2b
Phaeobotryor{Pan et al. 2019) ITS1/ EF1-688F/ | Bt2a/ LR7/
ITS4 EF1-1251R | Bt2b LROR
Dactylonectria(Ye et al. 2021a) ITS1/ EF1-688F/ | T1/ CYLH3F/
ITS4 EF1-1251R | Bt2b CYLH3R
llyonectria(Lu et al. 2020) ITS1/ EF1-688F/ | T1/ CYLH3F/
ITS4 EF1-1251R | Bt2b CYLH3R
Cylindrocladiella(Ye et al. 2021a)| ITS1/ EF1-688F/ | T1/
ITS4 EF1-1251R | Bt2b
Fusarium(SandovabDenis et al. ITS1/ EF1/ rpb2-5F2/
2018 Crous et al. 2021) ITS4 EF2 rpb27CR
NeocosmosporéSandovalDenis et| ITS1/ EF1/ rpb2-5F2/
al. 2018 Crous et al. 2021) ITS4 EF2 rpb27CR
Bisifusarium(Schroers et al. 2009 | ITS1/ EF1/ rpb2-5F2/
Crous et al. 2021) ITS4 EF2 rpb27CR
Diaporthe(Manawasinghe etal. | ITS1/ EF1-728F/ | Bt2a/ CAL-228F/
2019 Norphanphoun et al. 2Q@) ITS4 EF1-986R | Bt2b CAL-737R
Phaeoacremoniurtire et al. T1/ ACT-512F/
2021b) Bt2b ACT-783R
Coniella(Chethana et al. 2017) ITS1/ EF1-728F/ LR5/ H3-1a/
ITS4 EF1-986R LROR H3-1b
PestalotiopsigLi et al. 2021) ITS1/ EF1-728F/ | Bt2a/
ITS4 EF1-986R | Bt2b
NeopestalotiopsifLi et al. 2021) | ITS1/ EF1-728F/ | Bt2a/
ITS4 EF1-986R | Bt2b
Bartalinia (Tibpromma et al. 2020) ITS1/ LR5/
ITS4 LROR
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Table 2 Continued.

Genera ITS tefl tub2 rpb2 LSU his act cal gapdh | chs
Colletotrichum(Jayawardena et al| ITS1/ T1/ ACT-512F/ CL1C/ GDF/ CHS79F/
2021) ITS4 Bt2b ACT-783R CL2C GDR CHS-345R
Alternaria (Woudenberg et al ITS1/ EF1-728F/ rpb25F2/ gpdl/
2013) ITS4 EF1-986R rpb27CR gpd2
Trichoderma(Zheng et al. 2021, | ITS1/ EF1-728F/ rpb2-5F2/
Cai et al. 2022) ITS4 EF1LLErev rpb2-7CR
CladosporiumBensch et al. 2012) ITS1/ EF1-728F/ ACT-512F/
ITS4 EF1-986R ACT-783R
Table 3 Details of fungal taxa and sources.
No. Family (count) Genus Species Count Isolation source Records on Records on grapevine in other
(count) grapevine in China | countries around the world
1 Botryosphaeria B. dothidea 17 HB (T), YN (T, R), Yan et al. (202) More than 20 countries
(17) BJ (T), HE (T, TB)
2 Lasiodiplodia(9) | L. citricola 4 HE (TB) Wu et al. (202) Italy (Carlucci et al. 2015)
Australia(Burgess et al. 2019)
3 L. pseudotheobromag 3 YN (T, R) Dissanayake et al. | Brazil (Correia et al. 2016)
(2015c¢) Tunisia(Rezgui et al. 2018)
Botryosphaeriaceae Australia(Burgess et al. 2019)
4 L. theobromae 2 HB (T) Yan et al. (2013) More than 15 countries (Farr &
(37) R
ossman 2023)
5 Diplodia (3) D. seriata 3 HE (T) Yan et al. (2013) More than 10 countries (Farr &
Rossman 2023)
6 Neofusicocum(2) | N. parvum 2 YN (T, R) Yan et al. (2013) More than 15 countries (Farr &
Rossman 2023)
7 Phaeobotryon P. rhois 6 NX (T, R) First report First report
(6)
8 Dactylonectria D. novozelandica 12 YN (R), HE (TB, R), | Tanet d. (2022) USA (Lawrence et al. 2019)
(28) BJ (R) New ZealandLawrence et al.
Nectriaceae 2019) South Africa(Lombard et al.
(72) 2014) Spain(Berlanas et al. 2020)
9 D. alcacerensis 10 SX (R),BJ(TB, R), | Yeetal. (2021a) USA (Lawrence et al. 2019)
HE (R) Portugal(Carlucciet al. 2017)
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Table 3Continued.

No. Family (count) Genus Species Count Isolation source Records on Records on grapevine in other
(count) grapevine in China | countries around the world
South Africa(Langenhoven et al.
2018) Spain(Berlanas etla2020)
Turkey(GUngé-Savak et
10 D. torresensis 3 HE (R), NX (R) Ye et al. (2021a) More than 5 countries (Farr &
Rossman 2023)
11 D. macrodidyma 3 BJ (TB), YN (R) Ye et al. (2021a) USA (Lawrence et al. 2019)
France(Pintos et al. 2018Portugal
(Carlucci etal. 2017) South Africa
(Lombard et al. 2014 5pain
(Berlanas et al. 2020)
12 llyonectria(7) I. liriodendri 7 SX (R), NX (T), BJ First report More than 10 countries (Farr &
(TB) Rossman 2023)
13 Cylindrocladiella | C. viticola 3 YN (R) First report South Africa(van Coller et al.
3 2005)
14 Fusarium(21) F. oxysporum 9 HE (R, T), YN (R), FJ| Jayawardena et al. | Australia, Brazil, South Africa,
(R) (2018) Spain(Jayawardena et al. 2018)
Italy (Lorenzini & Zapparoli,
2015) Egypt(Ziedan et al. 2011)
15 F. brachygibbosum | 4 BJ (R) First report First report
16 F. acuminatum 4 NX (T); SX (1) First report Spain(Jayawardena et al. 2018)
17 F. hainanense 2 YN (T) First report First report
18 F. lacertarum 1 SN (R) First report First report
19 F. compactum 1 YN (T) First report First report
20 Neocosmospora | N. falciformis 7 SN (R); NX (T); BJ First report First report
(11) (R)
21 N. solani 4 HE (R), FJ (R) First report Brazil, India(Jayawardena et al.
2018)
22 Bisifusarium(2) B. delphhoides 2 HE (R) First report India (onPlasmopara viticola
(Ghule et al. 2018)
23 Diaporthe(39) D. eres 37 BJ (T, R), HE (T, TB, | Manawasinghe et al More than 10 countrie@§-arr &
Diaporthaceae (39) R) (2019) Rossman 2023)
24 D. unshiuensis 2 FJ (T) Manawasinghe et al

(2019)
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Table 3Continued.

No. Family (count) Genus Species Count Isolation source Records on Records on grapevine in other
(count) grapevine in China | countries around the world
25 Togniniaceae (2) Phaeoacremoniun] P. iranianum 2 HE (T) First report More than 5 countries (Farr &
(2 Rossman 2023)
26 Schizoparmaceae (7)| Coniella(7) C. vitis 7 BJ (T), HE (T, R) Chethana et al.
(2017)
27 Pestalotiopsig6) | P. kenyana 3 FJ (T) First report First report
28 P. rhodbmyrtus 2 FJ (T) First report First report
29 P. adusta 1 FJ (R) First report First report
30 Sporocadaceae (16) | Neopestalotiopsis | N. rosae 2 YN (T, R) First report USA (Cosseboom & Hu 2021)
(2)
31 Bartalinia (8) B. kevinhydei 8 YN (T), NX (T), HE | First report First report
(M), BJ (M)
32 Colletotrichum C. viniferum 6 FJ (S), BJ (T) Yan et al.(2015) Brazil (Echeverrigaray et al. 2020
(10) Japan(Yokosawa et al. 2020)
Glomerellaceae (10) Korea(Oo & Oh 2017)
33 C. nymphaeae 3 FJ(S,T) Liu et al. (2016) Brazil (Echeverrigaray et al. 2020
34 C. kahawae 1 YN (T) First report Brazil (Echeverrigaray et al. 2020
35 Alternaria (8) A. alternata 6 SX (T), HE (T, TB) Jayawardena et al. | More than 10 countries (Farr &
Pleosporaceae (8) (2018) Rossman 2023)
36 A. longipes 2 FJ (T) First report First report
37 Trichoderma(6) T. asperellum 3 YN (T, R) First report Italy (Lorenzini et al. 2016)
38 Hypocreaceae (6) T. guizhouense 2 BJ (R) First report First report
39 T. virens 1 HE (R) Bruez et al. (2016) | First report
40 Cladosporiaceae (2) Cladosporium2) | C. tenuissimum 2 FJ (T) g;gf;\;ardena et al.
Total | 10 21 40 199 21 first records 13 first records

T-trunk; Rroot; TB-trunk base.
Phylogenetic analysis and morphological characterization
BotryosphaeriaceaeTheiss. & Syd [agBotryosphaeriacak Annls mycol. 16(1/2): 16 (1918)

The Botryosphaeriaceasomprises a wide range of species as pathogens, endophytes or saprobes mainly on woody hosts. They are also knov
as opportunistic pathogens with charggenvironmental conditions and weak tree vig@inillips et al 2013 Chethana et al. 2016)
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Botryosphaeriaceaeomprises 22 genera based on morphology and -gemté phylogeny
(Wijayawardene et al. 2021, Zhang et al. 202hd eight genera have bemported to associate
with grapevine trunk diseas@Sramaje et al. 2018)

In this study, thirtyseven isolates of Botryosphaeriaceae were obtained, belonging to
Botryosphaeria Diplodia, Lasiodiplodia Neofusicoccunand Phaeobotryon representing seven
species. For taxonomic treatments of Botryosphaeriaceae, we fdlang et al. (2021).

BotryosphaeriaCes. & De Not., Comm. Soc. crittog. Ital. 1 (fasc. 4): 211 (1863)

Botryosphaeria dothidegMoug.: Fr.) Ces. & De Not., Comm. Soc. crittog. Ital. 1 (fabc.212
(1863)

Index Fungorum number: IF183247; Facesoffungi number: FoF 03512

Descriptioni seePhillips et al. (2018

Material examined China, Hubei Province, Wuhan City, on the trunkvatis viniferg 28
April 2021, Linna Wu and Xinghong Li, livingultures JZB310204, JZB31020fjd., Yunnan
Province, Binchuan County, on the trunk\dfis vinifera 23 July2021, Linna Wu and Xinghong
Li, living cultures JZB310206, JZB3102i1.1ZB310214jbid., on the root oVitis vinifera 23 July
2021, Linna Wu andinghong Li, living cultures JZB310207bid., Beijing city, on the trunk of
Vitis vinifera 25 August 2021, Linna Wu and Xinghong Li, living cultures JZB310R08
JZB310210;ibid., 11 SeptembeR021, Linna Wu and Xinghong Li, living cultures JZB310215,
JZB310216; ibid., Hebei Province, Qinhuangdao City, Changli County, on the trun¥itof
vinifera, 18 October2021, Linna Wu and Xinghong Li, living cultures JZB310217, JZB310218;
ibid., on the trunkbase ofVitis vinifera 13 November2021, Linna Wu and Xirtgpng Li, living
cultures JZB310219, JZB310220.

Notesi In the multilocus phylogenetic analyses, 17 isolates clusteredBvittothideawith
69% ML bootstrap value and 0.95 BYPP (Fig. Bhtryosphaeria dothide@&s an opportunistic
pathogen with a wide hbsange(Marsberg et al. 2017)Yan et al. (2013) have mentioned that
B. dothideawas distributed in 18 provinces from north to south throughout China and took up 65%
of all isolates amonBotryosphaeriadieback pathogens in Chifgan et al 2013)

DiplodiaFr., in Montagne, Annls Sci. Nat., Bot., sér. 2 1. 302 (1834)

Diplodia seriataDe Not., Mém. R. Accad. Sci. Torino, Ser. 2 7: 26 (1845)

Index Fungorum number: IF180468; Facesoffungi number: FoF 03596

Descriptioni seePhillips et al (2013)

Materialexaminedi China, Hebei Province, Zhangjiakou City, Huailai County, on the trunk
of Vitis vinifera 22 August2020, Linna Wu and Xinghong Li, living cultures JZB3140015
JZB3140017.

Notesi In the multilocus phylogenetic analysis, three isolates clusteiddD. seriatawith
100% bootstrap value and 1.0 BYPP (Fig. 3). The species were shown to lhe pathkgenic to
grapevines in Californi¢UrbezTorres & Gubler 2009)In China,D. seriatawas first reported by
Yan et al. (2011b) and its pathogenicitysmalso shown moderate virulence on most grapevine
cultivars in China (Yan et al. 2013).

LasiodiplodiaEllis & Everh., Bot. Gaz. 21: 92 (1896)

Lasiodiplodia citricolaAbdollahz., Javadi & A.J.L. Phillips, Persoonia 25: 4 (2010)

Index Fungorum number: IB5777; Facesoffungi number: FoF 09503

Descriptioni seePhillips et al (2013)

Material examined China, Hebei Province, Qinhuangdao City, Changli County, on the
trunk base ofVitis vinifera 13 November 2021, Linna Wu and Xinghong Li, living cultures
JZB3130023JZB3130026.

1350



Notesi In the multilocus phylogenetic analysis, four isolates clustered kittitricola with
95% ML bootstrap value and 1.0 BYPP (Fig. Basiodiplodiacitricola was first reported on the
grapevine in Italy in 2015 and showed aggiee pathogenicityCarlucci et al. 2015)In 202, it
was first reported in Chin@Vu et al. 2021)causing severe symptoms or death of grapevine

.0 Lasiodiplodia brasiliensis CMW 35884
Lasiodiplodia brasiliensis CMM 4015T
oo o Lasiodiplodia viticola CBS 128313T
0010 Lasiodiplodia viticola CBS. 1283 14
Lasiodiplodia theobromae CBS 164.96
Lasiodiplodia theobromae CBS 111530
1783130018
ZB3130019
Lasiodiplodia bruguierae CBS 141453
Lasiodiplodia bruguierae CBS 139669T
1001 olasiodiplodia mahajangana CMW 27818
dorto | Lasio iplodia thailandica CBS 138653
= Lasiodiplodia thailandica CBS 138760T
1001 atkasiodiplodia iraniensis IRAN 1502C
68/1.0 "% Lasiodiplodia iraniensis IRAN 1520CT
vro1Lasiodiplodia gilanensis IRAN 1501C
67/1.0._Lasiodiplodia gilanensis IRAN 1523CT
Lasiodiplodia plurivora STE-U 5803T
100/1.0 Lasiodiplodia pontae CMM 1277T
| Lasiodiplodia subglobosa CMM 3872T
70/0.99__Lasiodiplodia subglobosa CMM 4046
‘ Laswd[t)ﬁladra macrospora CMM 3833T
» JZB313(022
— 84/1.0/JZB3130021
JZB3130020
ZLLO Lasiga}p[odig pseudotheobromae CGMCC 3.18047
Lasiodiplodia pseudotheobromae CBS 116459T
Tob/1 o, , Lasiediplodia a‘rgptca CGMCC 3.18477T
io.00r | Lasiodiplodia mediterranea CBS 137784
L La;im‘f? lodia mediterraneq CBS 137783T
Lasiodiplodia vitis CBS 124060T
g0/l 0 asiodiplodia avicenniae CBS 139670T
Lasiodiplodia laeliocattleyae BOT 29
lL‘I é

80/0.
68/-

10§
55/0.97

51/-

Lasiodiplodia laeliocatfleyae CBS 130992T
99/L.0 Lasiodiplodia hormozganensis IRAN 1500CT
= Lasiodiplodia hormozganensis IRAN 1498C
98/0.95 JZB}IBO(E()

“IJZB3130025
95/1.0(JZB3130024
o0 69ZB3130023

“HLasiodiplodia citricola IRAN 1522CT
o910, Lasiodiplodia citricola CBS 124706
- Y Lasiodiplodia parva CBS 456.78T
32095 Lasiodiplodia parva CBS 494,78
og/0.08 Lastodiplodia euphorbicola CMW 36231
7 Lasiodiplodia ¢uthrbr'co!a CMW 33350
rooro Lasiodiplodia gonubiensis CMW 14077T

100/1.0 " Lasiodiplodia gonubiensis CMW 14078

—{Lasiodiplodia venezuelensis WAC 12539T
100/1.0Lasiodiplodia venezuelensis WAC 12540
~Lasiodiplodia rubropurpurea WAC 12535T
1o.0— , Lasiodiplodia rubropurpurea WAC 12536

—__ Lasiodiplodia crassispora WAC 12533T

Lasiodiplodia crassi; ]é;'om CMW 13488
0(S}}122519T

72/1.0

53/0.96

60/-

90/1.0

Lasiodiplodia margaritacea C
JZB314
100/~ 99/0.99JZB3140017
oo [11ZB3140016
_Diplodia seriata CMW7774
Diplodia seriata CBS112555T
Diplodia seriata CB%(I)] 9049

54/-
99/0.95

770096/ 10001 Binlodia mutila CBS230).
100/1.0 wo/1.0. Diplodia mutila CBS 112553
————— " Diplodia cupressi CBS 261.85

Diplodia cupressi CBS 168.87T
Diplodia corticola CBS 112549T
100710~ Diplodia corticola CBS 112546

Figure 31 Phylogenetic tree generated by maximum likelihood analysis of combinetefI&nd

tub2 sequence data oBotryosphaeria Lasiodiplodia Neofusicoccumand Diplodia species.
Phyllosticta citricarpa(CBS 127454) was used as the outgroup taxon. The best scoring RAXML
tree with a final likelihood value 0f8506.960370 was presented. The matrix h@f @istinct
alignment patterns, with 19.31% of undetermined characters or gaps. Estimated base frequencies
were as follows: A = 0.209952, C = 0.307342, G = 0.257379, T = 0.225327; substitution rates AC

= 0.761022, AG = 2.876149, AT = 1.271062, CG = 1.067/00T = 4.612694, GT = 1.000000;

gamma distribution shape pamet er U = 0. 659641 . ML bootstr aj]
Bayesian posterior probabilities ©0.90 (PP) a
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changes per site. Isolates from the current study are in red and type specimehsldre in

2x

JZB310205
JZB310217
JZB310220
JZB310218
JZB310204
JZB310219
JZB310215
JZB310210
JZB310216
98/1.0{ Botryosphaeria dothidea GZCC 16-0013
Bolr?vm{)haeria dothidea GZCC 16-0014
JZB310209

59/-
os/0.04 1Botryosphaeria dothidea CBS 110302
! _Botryosphaeria dothidea CBS 115476T
10010 . Botryosphaeria dothidea CMW 25413
‘~Botryosphaeria dothidea CGMCC 3.17724
Borryoavhaena dothidea CGMCC 3.17723
JZB310208
1ZB310214
e
63035 1178310212
1ZB310211
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92098 Botryosphaeria dothidea CERC 2299
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Toorr Botryosphaeria corticis CBS 119047T
dg10 Botryosphaeria corticis ATCC 22927
611098 | Botryosphaeria fabicerciana CMW 27094T
< Botryosphaeria {uhicerciuna CMW 27121
850984 Botryosphaeria kuwatsukai LSP 5
72099 Botryosphaeria kuwatsukai CBS 135219T
og/1.0'Botryosphaeria gingyuanensis CERC 2946T
100007 Botryosphaeria gingyuanensis CERC 2947
100l0.99 1 Botryosphaeria scharifii IRAN 1529CT
""" _Botryosphaeria scharifii IRAN 1543C
Botryosphaeria ramosa CBS 122069T
'L Botryosphaeria agaves MFLUCC 11-0125T
98/1.0 . Botryosphaeria ((%a\'es MFLUCC 10-0051
o Neofusicoccum kwambonambiense 639T
6"{&)9?0 Neofusicoccum kwambonambiense CBS 123641
. - \Neofusicoccum brasiliense CMM 1285
50099 Neofusicoccum brasiliense CMM 1338T
1001.0 Neofusicoccum sinense CGMCC 3.18315T
Neofusicoccum cordaticola CBS 123634T
Neofusicoccum cordaticola CBS 123635
90099 Neofusicoccum sinoeucalypti CERC 3416
Neofusicoccum sinoeucalypti CERC 2005T
%9059 Neofusicoccum ribis 21.26
" Neofusicoccum ribis CBS 115475T
8810.96{ Neofusicoccum occulatum MUCC 286
Neofusicoccum occulatum CBS 128008T
e JJ B3120008
98097 11783120009
7510 | Neofusicoccum parvum CPC 34761
Neofusicoccum parvum CBS 145997
o 9#00 U Neofusicoccum parvum ATCC 58191T
77 5110 Neofusicoccum parvum CMW 9080
1001107 Neofusicoccum hongkongense CERC 2973T
o0 Neofusicoccum hongkongense CERC 2968
o, | B9 Neofusicoccum illicii CGMCC 3.18311
el 100 o' Veofusicoccum illicii CGMCC 3.18310T
86/0.92 “{Neofusicoccum nonquaesitum PD 301

L Neofusicoccum nonquaesitum CBS 126655T
Neofusicoccum macroclavatum CBS 118223T
o710 Neofusicoccum australe CMW 6837T
Y Neofusicoccum australe CBS 110865

Figure 37 Continued.

0.08

Phyllosticta citricarpa CBS 127454

Lasiodiplodia pseudotheobromakJ.L. Phillips, A. Alves & Crous, Fungal Diversity 28: 8 (2008)
Index Fungorummumber IF510941; Facesoffungi number: FoF 00166

Descriptioni see Phillips et al. (2013)

Material examinedi China, Yunnan Province, Binchuan County, on the trunkVitis
vinifera, 23 July2021, Linna Wu and Xinghong Li, living cultures JZB31300®g., on the root
of Vitis vinifera 23 July 2021, Linna Wu and Xinghong Li, living cultures JZB3130021,

JZB3130022.

Notes T In the multllocus phylogenetic analysis, three isolates clustered with
L. pseudotheobromawith 84% ML bootstrap value and 1.0 BYPP (Fi8). Lasiodiplodia
pseudotheobromaeas first reported to cause the grapevine decline in Brazil (Correia218))
and was reported to cause pedicel and peduncle discolouration of grapes in China (Dissanayake et

al. 2015c¢).

1352



Lasiodiplodia theobromagPat.) Griffon & Maubl., Bull. Soc. mycol. Fr. 25: 57 (1909)

Index Fungorummumber IF188476; Facesoffungi number: FOE6167

Descriptioni seePhillips et al. (2013)

Material examined China, Hubei Province, Wuhan City, on the trunkvatis viniferg 13
November2021, Linna Wu and Xinghong Li, living cultures JZB3130018, JZB3130019.

Notesi In the multilocus phylogenét analyses, two isolates clustered wliththeobromae
with 80% ML bootstrap value and 0.99 BYPP (F3). Lasiodiplodiatheobromaes one of the
most aggressive causal agents of Botryosphaeria dieback, especially in regions with hot climates
(UrbezTorres & Gubler 2009 PaolinelliAlfonso et al 2016) In 2011, this species was first
reported to cause severe grapevine decline in China and was shown to be the most virulent among
Botryosphaeriaceae species on grapevines (Yan et al., Zll13).

Neofusicocum Crous, Slippers & A.J.L. Phillips, Stud. Mycol. 55: 247 (2006)

Neofusicoccum parvum(Pennycook & Samuels) Crous, Slippers & A.J.L. Phillips, in Crous,
Slippers, Wingfield, Rheeder, Marasas, Phillips, Alves, Burgess, Barber & Groenewald, Stud.
Mycol. 55: 248 (2006)

Index Fungorummumber IF500879; Facesoffungi number: FoF 02411

Descriptioni seePhillips et al. (2013)

Material examined China, Yunnan Province, Binchuan County, on the ro&fitid vinifera,
23 July 2021, Linna Wu and Xinghong Li, ligrcultures JZB3120008hid., on the trunk oWitis
vinifera, 23 July 2021, Linna Wu and Xinghong Li, living cultures JZB3120009.

Notesi In the multilocus phylogenetic analysis, two isolates clustered Witparvumwith
75% bootstrap value and 1.0 BYPHg. 3). Neofusicoccunparvumis one of the most aggressive
Botryosphaeria dieback pathogens worldwide. This species can cause internal cankers in the
permanent woodgtructure of the vingUrbezTorres & Gubler 2009Massonnet et aR017) In
China,N. parvumwas first reported as a grapevine Botryosphaeria dieback pathogen in 2013 while
it showed weak pathogenicity on grapevines (Yan et al. 2013).

PhaeobotryorTheiss. & Syd., Annls mycol. 13(5/6): 664 (1915)

Phaeobotryon rhoisC.M. Tian, X.L. Fan & KD. Hyde, in Fan, Hyde, Liu, Liang & Tian,
Phytotaxa 205(2): 95 (2015)

Index Fungorummumber IF 811599; Facesoffungi number: FoF 00596

Asexual morph:Conidiomatastromatic, globoseConidiophoresreduced to conidiogenous
cells. Conidiogenous cellfiyaline, smooth, formed from the cells lining the inner walls of the
locules.Conidial19i 28 x 11i15em, (o+ SD = 23.5 + 1.8 x 12.5 + 14m, n = 50), ellipsoid or
ovoid, verruculose, initially hyaline, aseptate, and become brown with the tiseptdte when
mature (Fig4). Sexual morph: Not observed.

Culture characteristicé Colonieson PDA were initially white with fluffy aerial mycelium,
and later produced dark green to black pigments @igColonies reached 8.0 cm in diameter after
2 days at 25 °C.

Material examined China, Ningxia Province, Yinchuan City, on the trunkvitis vinifera,

15 September 2021, Linna Wu and Xinghong LWnattive dry culturesJZBH3600001
JZBH3600003), living cultures JZB36000@ZB3600003;bid., on the root olitis viniferg 15
September 2021, Linna Wu and Xinghong Linactive dry -cultures JZBH360@O04
JZBH3600006), living cultures JZB36000@ZB3600006.

Notesi In the multilocus phylogenetic analysis, six isolates clustered Witithois with
99% bootstrap value and 1.0 BYPP (B This species was reported to cause dieback and canker
disease orRhus typhinan China(Fan et al. 2015)as well asDioscorea nipponicaPlatycladus
orientalis and Rhamnus dahuricus China(Pan et al. 2019)This is the first report oP. rhois
associated with grapevine trunk diseases in China
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Figure 47 Morphological characterization dhaeobotryon rhoi$JZB3600005). a Upper view of

the colony on PDA. b Reverse view of the colony on PDA. ¢ A cross section of a conidioma.
di f Conidiophores and conidiogenous cellsj Blature and immature conidia. Scale bars: £00

e m,if hij = 10 &m, g = 20 &m

NectriaceaeTul. & C. Tul. [asdNectrieid, Select. fung. carpol. (Paris) 3: 3 (1865)

Cylindrocarpontlike fungi

Cylindrocarponlike species are widely distributed, sbibrne fungi around the world,
including Campyocarpon Cylindrocladiella Cylindrodendrum Dactylonectria Ilyonectria,
Neonectria Pleiocarpon and Thelonectria (Capote et al. 2032 This group is considered as
saprophytic or pathogeancausing cankers, root rot and decay of grapevines and manyptaher
(Jankowiak et al. 2016, Capote et al. 20Znhong them, all genera excepylindrodendrunhave
been reported on the grapevir{¥e et al. 2021a)in this study, thirtynine isolates representing six
species belonging toDactylonectria llyonectria and Cylindrocladiella were identified.
For taxonomic treatments, we follow Lu et al. (2020) and Ye et al. (2021a).
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Phaeobotryon rhois CFCC 89662
Phaeobotryon rhois CFCC 89663
Phaeobotryon rhois CFCC 52448T

JZB3600001
JZB3600002
99/1.0137B3600004
JZB3600003
lJZB3600006

JZB3600005

100/1.0

Phaeobotryon mamane CPC 12440
Phaeobotryon mamane CPC 12443
Phaeobotryon mamane CPC 12442
Phaeobotryon rhoinum CFCC 52451
—|Phaeobotryon rhoinum CFCC 52449T
65/1.0| Phaeobotryon rhoinum CFCC 52450
Phaeobotryon cupressi IRAN 1455C
Phaeobotryon cupressi IRAN 1456C

Phaeobotryon cupressi IRAN 1458C
Phaeobotryon negundinis CAA 798
100(L.0\Phaeobotryon negundinis CAA 799

Phaeobotryon negundinis MFLUCC 15-0436

Phaeobotryon aplospora CFCC 53774T
Phaeobotryon aplospora CFCC 53776
Phaeobotryon aplospora CFCC 53775
0,007 Barriopsis fusca CBS 174.26T

53/-

76/0.

85/1.0

98/1.0

Figure 57 Phylogenetic tree generated by maximum likelihood analysis of combinetefI&nd

LSU sequence data d?haeobotryonspecis. Barriopsis fusca (CBS 174.26) was used &ise

outgroup taxon. The bestoring RAXML tree with a final likelihood value 68653.517425 was
presented. The matrix had 185 distinct alignment patterns, with 23.97% of undetermined characters
or gaps. Estintad base frequencies were as follows: A = 0.230084, C = 0.261877, G = 0.279321,

T = 0.228718; substitution rates AC = 1.390053, AG = 2.937002, AT = 0.769951, CG = 0.806736,
CT = 7.065592, GT = 1.000000; gamma dootstrapr i bu't
support values O50% (BT) and Bayesian poster.
nodes. The scale bar indicates 0.007 changes per site. Isolates from the current study are in red and
type specimens are in bold.

Dactylonectria novozelndica L. Lombard & Crous, in Lombard, van der Merwe, Groenewald &
Crous, Phytopath. Mediterr. 53(3): 523 (2014)

Index Fungorummumber IF810150; Facesoffungi number: FoF 14330

Descriptioni see Lombard et al. (2014)

Material Examinedi China, Yunnan Prowice, Binchuan County, on the root Witis
vinifera, 23 July 2021, Linna Wu and Xinghong Li, living cultures JZB33100ZB3310034;
China, Hebei Province, Qinhuangdao City, Changli County, on the-brasé ofVitis vinifera 13
November 2021, Linna Wu arkinghong Li, living cultures JZB3310035, JZB33100dgd., on
the root of Vitis viniferg 13 November 2021, Linna Wu and Xinghong Li, living cultures
JZB3310037, JZB3310038; China, Beijing City, on the rooVitik vinifera 11 September 2021,
Linna Wuand Xinghong Li, living cultures JZB331003%2B3310042.

Notes i In the multHlocus phylogenetic analysis, twelve isolates clustered with
D. novozelandicavith 96% bootstrap value and 0.95 BYPP (MY Dactylonectria novozelandica
has been reported touse black foot disease from grapevines in Clilrzan et al. 2022)
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Dactylonectria alcacerensigA. Cabral, H. Oliveira & Crous) L. Lombard & Crous, in Lombard,
van der Merwe, Groenewald & Crous, Phytopath. Mediterr. 53(3): 525 (2014)

Index Fungorummumber IF810143; Facesoffungi number: FoF 14331

Descriptioni see Cabral et al. (2012)

Material Examined China, Shanxi Province, Linfen City, on the root\fis viniferg 23
June 2021, Linna Wu and Xinghong Li, living cultures JZB33100Z2B3310024; China, &jing
City, on the root oWitis vinifera 11 September 2021, Linna Wu and Xinghong Li, living cultures
JZB3310025, JZB3310026bid., 27 April 2021, Haiyun Hai and Xinghong Li, living cultures
JZB3310029, JZB3310030; China, Hebei Province, QinhuangdgoCiangli County, on the root
of Vitis vinifera 18 October 2021, Linna Wu and Xinghong Li, living cultures JZB3310027,
JZB3310028.

Notesi In the multtlocus phylogenetic analysis, ten isolates clustered Withlcacerensis
with 99% bootstrap value arid0 BYPP (Fig6). Dactylonectriaalcacerensidias been reported as
a pathogercausingthe black foot disease of grapevines in Clfina et al 2021a)

Dactylonectria torresensi¢A. Cabral, Rego & Crous) L. Lombard & Crous, in Lombard, van der
Merwe, Goenewald & Crous, Phytopath. Mediterr. 53(3): 528 (2014)

Index Fungorummumber IF810153; Facesoffungi number: FoF 14332

Descriptioni see Lombard et al. (2014)

Material Examined China, Hebei Province, Huailai County, on the rooViis vinifera 9
July 2021, Linna Wu and Xinghong Li, living cultures JZB3310046, JZB3310047; China, Ningxia
Province, Yinchuan City, on the root ofitis vinifera 15 September 2021, Linna Wu and
Xinghong Li, living cultures JZB3310048.

Notesi In the multtlocus phylogeneti analysis, three isolates clustered withtorresensis
with 99% bootstrap value and 1.0 BYPP (F6Q. Dactylonectriatorresensishas been reported to
cause the black foot disease of grapevines in Chiaa{ al 2021a)

Dactylonectria macrodidymgHalleen, Schroers & Crous) L. Lombard & Crous, in Lombard, van
der Merwe, Groenewald & Crous, Phytopath. Mediterr. 53(3): 527 (2014)

Index Fungorummumber IF810147; Facesoffungi number: FoF 14333

Descriptioni seeHalleen et al. (2004)

Material Examinedi China, Yunnan Province, Binchuan County, on the trunkViis
vinifera, 23 July 2021, Linna Wu and Xinghong Li, living cultures JZB3310043, JZB3310044;
China, Beijing City, on the transition region between trunk and roditisf vinifera 27 April 2021,
Haiyun Tan and Xinghong Li, living cultures JZB3310045.

Notes i In the multtlocus phylogenetic analysis, three isolates clustered with
D. macrodidymawith 100% bootstrap value and 1.0 BYPP (FY Dactylonectriamacrodidyma
is one of the causal agemisthe black foot disease of grapevine in China and was verified to be the
most aggressive on detached green shoots among five species associated with black foot disease of
grapevine C. lageniformisD. alcacerensisD. macrodidymaD. torresensi@andNemectriasp. 1)

(Ye et al. 2021a)

llyonectria P. Chaverri & Salgado, in Chaverri, Salgado, Hirooka, Rossman & Samuels, Stud.
Mycol. 68: 69 (2011)

llyonectria liriodendri (Halleen, Rego & Crous) P. Chaverri & Salgado, in Chaverri, Salgado,
Hirooka, Rossran & Samuels, Stud. Mycol. 68: 71 (2011)

Index Fungorum number: IF518561; Facesoffungi number: FoF 14355

Asexual morph: Macroconidia predominating, 03-septate, straight to slightly cted,
cylindrical, 3septate macroconid2di 40 x 4i 7 em (0o+ SD =29.0 £ 3.7 x 5.1 £ 0&m, n = 50).
Microconidiaellipsoidal, subcylindrical to ovoid)i 1-septatefi 14 x 3idem, (o SD =9.2 £ 1.7
I 3.5 N 0. 4 .%.8exuahmorph: BollapervédF i g
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JZB3310021
Dactylonectria alcacerensis Cy134
| JZB3310024
JZB3310029
Dactylonectria alcacerensis JZB3310007
Dactylonectria alcacerensis CBS 129087T
JZB3310026
99/1.0 | JZB3310025
JZB3310030
JZB3310027
|JZB3310023
JZB3310022
| JZB3310028
| JZB3310047
JZB3310046
Dactylonectria torresensis Cyl124
9910 JZB3310048
53/~ | Dactylonectria torresensis CBS 119.41
Daciylonectria torresensis CBS 129086T
Dactylonectria macrodidyma CBS 112615T
Dactylonectria macrodidyma Cy258
| Dactvionectria macrodidyma CBS 112601
100/1.0 | Pactylonectria macrodidyma CBS 112604
- JZB3310045
JZB3310044
_ JZB3310043
10071.0 || JZB3310035
| JZB3310036
JZB3310038
JZB3310037
Dactylonectria novozelandica CBS 113552T
Dactylonectria novozelandica CBS 112608
1 JZB3310039
77/0.97 JZB3310042
T JZB3310033
JZB3310031

96/0.95] JZB3310032
JZB3310034
JZB3310040
1000, AZB3310041
) =1 Dactylonectria pinicola CBS 173.37T
96/1.0 Dacgjfonectrm pinicola CBS 159.43
100/1.0 Dactylonectria estremocencis CPC 13539
Daciylonectria estremocencis CBS 129085T
Dactylonectria hordeicola CBS 162 89T
99/1.0 | Dactylonectria ecuadoriensis MUCL 55424T
56~ | Dacivlonectria ecuadoriensis MUCL 55425
100/1.0._58/- - Dactylonectria valentina CBS 142826T
g3/1.0-Dactylonectria hispanica Cy228
100/1.0]| 'Pactylonectria hispanica CBS 142827T
04/1.0 Dactylonectria vitis CBS 129082T
1 Dactylonectria amazonica MUCL 55430T
99/1.0 Dactylonectria polyphaga MUCL 55209T
190/1.0" Dactylonectria anthuriicola CBS 564 95
100/1.0 - Dactylonectria palmicola MUCL 55426T
) Dactylonectria pauciseptata CBS 120171T
100/1.0 Campylocarpon psendofasciculare CBS 112679T
Campylocarpon fasciculare CBS 112613T

77/-

100/1.0

0.04

Figure 6 1 Phylogenetic tree generated by maximum likelihood analysis of combinedelfLS,

tub2 and his sequence data ddactylonectriaspecies.Campylocarpon pseudofascicula(€BS

112679) andC. fasciculare(CBS 112613) were used as thegraup taxon. The besscoring

RAXML tree with a final likelihood value 0f7792.518531 was presented. The matrix had 599
distinct alignment patterns with 14.58% of undetermined characters or gaps. Estimated base
frequencies were as follows: A = 0.221125,= 0.327854, G = 0.223902, T = 0.227119;
substitution rates AC = 1.748995, AG = 3.677564, AT = 1.718751, CG = 0.886389,
CT = 6.913553, GT = 1.000000; gamma distribut

support values O50%r(iBT) pamd abdyddiiaens pOOst90
nodes. The scale bar indicates 0.04 changes per site. Isolates from the current study are in red and

type specimens are in bold.

Culture characteristics Colonies on PDA white with sparse aerial mycaljueverse pale
orange (Fig. 7), colonies reached 4.5 cm diam after 6 d.

Material Examined China, Shanxi Province, Linfen City, on the root\fis viniferg 23
June 2021, Linna Wu and Xinghong Li (Inactive dry cultures JZBH3610001, JZBH3610002),
living cultures JZB3610001, JZB3610002; China, Ningxia Province, Yinchuan City, on the trunk
of Vitis vinifera 15 September 2021, Linna Wu and Xinghong Li (Inactive dry cultures
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JZBH3610008JZBH3610006), living cultures JZB36100@ZB3610006; China, Beijing €4, on
the transition region between trunk and rootMitis vinifera 27 April 2021, Haiyun Tan and
Xinghong Li (Inactive dry cultures JZBH3610007), living cultures JZB3610007.

Notesi In the multilocus phylogenetic analysis, seven isolates clusterddlwitiodendri
with 98% ML bootstrap value and 1.0 BYPP (F#). llyonectria liriodendri (former Neonectria
lirlodendri) has been reported as the pathogen of black foot of grapevines in many countries
(Jayawardena et al. 2018)his is the first repomf I. liriodendri on grapevines in China.

Figure 7 7 llyonectria liriodendri(JZB3610001). a Upper view of the colony on PDA. b Reverse
view of the colony on PDA. ¢, d Macroconidia and microconidia. Scale bars:t,@ =€ m.

CylindrocladiellaBoesew.Can. J. Bot. 60 (11): 2289 (1982)

Cylindrocladiella viticolaCrous & Van Coller, in van Coller, Denman, Groenewald, Lamprecht &
Crous, Australas. PI. Path. 34(4): 493 (2005)

Index Fungorum: IF500187; Facesoffungi number: FOF 14356

Asexual morphConidiophores penicillate and subverticillate, hyalin€onidia cylindrical,
straight, rounded at both ends, straighseptate8i 16 x 2i3em (o+ SD =12.1+1.4x 2.7 +0.3
e m, n Chlamydogporearranged in chains (i9). Sexual morph: Not observed.

Culture characteristicis Colonies on PDA raised, cottony, yellow to umber, colonies reached
6.4 cm diam after 6 d (Fig. 9).
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99/1£{ Ilyonectria capensis CBS 132816
I;Vonectria capensis CBS 132815T
79/~ | Hyonectria venezuelensis CBS 102032T
) H;(mectria vredenhoekensis CBS 132808
65/- 100/ LOffyonectria vredenhoekensis CBS 132807T
100/1.01 Hlyonectria robusta CBS 308 35T
Ilyonectria robusta CBS 129084
L0 [lyonectria europaea CBS 537.92
00/1.0 flyonectria enropaca CBS 129078T
100/ 9 ];yoncc.fn'a protearum CBS 132812
96/1.0 ' Ilyonectria protearum CBS 132811T
100/1)0 Iyonectria leucospermi CBS 132810
76/- lyonectria leucospermi CBS 132809T
o Ilvonectriu cyclaminicola CBS 302.93T
100/1.0 | Ilyonectria crassa CBS 139.30T
90/1{0| Ilyonectria crassa CBS 158.31
(J Ilyoneciria pseudodestructans CBS 117824
100/1.0 Iyonectria pseudodestructans CBS 129081T
100/1.0 || Ilyonectria communis 1410
Ilyonectria communis CGMCC 3.18788T

82/0.99 ' Ilvonectria rufa CBS 640.77

99/1.0° Hlyonectria rufa CBS 153.37T
Ilyonectria panacis CBS 129079T

I~ llyonectria coprosmae CBS 119606T
100/1&{ Hyonectria gitaiheensis 1919

Pt

91/1.0.) IHlyonectria qitaiheensis CGMCC 3.18787T
Ilvonectria changbaiensis 72R2
100/1.0° Ilyonectria changbaiensis CGMCC 3.18789T
98/1.0 1 Iyonectria liliigena CBS 732.74
I [vrmecm'a lilitgena CBS 189.49T
Ivonectria gamsii CBS 940,97T

| Ilyonectria mors-panacis CBS 306.35T
L00/1.0" Ilyonectria mors-panacis CBS 124662
—— Ilyonectria lusitanica CBS 129080T
1.0, Illyonectria palmarum CBS 135754T
fL.0|' Ilyonectria palmarum CBS 135753
1.0 [lyonectria strelitziae CBS 142254
g6/0.90| 'llyonectria strelitziae CBS 142253 T
— Ilyonectria destructans CBS 264.65T
100/1.0 JZB3610005
JZB3610007
JZB3610006
JZB3610004
JZB3610003
Ilyonectria liriodendri CBS 117526
JZB3610001
o8 | JZB3610002
Tlyonectria liriodendri CBS 110.81T

Campylocarpon pseudofasciculare CBS 112679T
l;p%amp‘glacgrprm f(r.rsciculare CBS 112613T

=

100/1.0

0.05

Figure 8 1 Phylogenetic tree generated by maximum likelihood analysis of combinedefS,

tub2 and his sequence data ollyonectria species.Campylocarpon pseudofasciculaf€BS

112679) andC. fasciculare(CBS 112613) were used as the outgroup taxon. Thesoesing

RAXML tree with a final likelihood value 0f8714.157328 was presented. The matrix had 555
distinct alignment patterns, with 9.38% of undetermined characters or gaps. Estimated base
frequencies were as follows: A = 0.218130, C = 0.328229, G =986%2 T = 0.224276;
substitution rates AC = 1.504760, AG = 3.527434, AT = 1.562501, CG = 0.619652, CT =
6. 790122, GT = 1.000000; gamma distribution
support values O50% (BT) an &0 (BYPR)are shawn ngaotlset e r |
nodes. The scale bar indicates 0.05 changes per site. Isolates from the current study are in red and
type specimens are in bold.

Material Examinedi China, Yunnan Province, Binchuan County, on the rootVitis
vinifera, 23 Jly 2021, Linna Wu and Xinghong Li (Inactive dry cultures JZBH3320005,
JZBH3320006, JZBH3320007), living cultures JZB3320005, JZB3320006, JZB3320007.

Notesi In the multilocus phylogenetic analysis, three isolates clustered@vithticolawith
100% ML batstrap value and 0.97 BYPP (Fig0). Cylindrocladiella viticola was reported to
cause cutting rot on grapevine in South Afr{gan Coller et al. 2005)This is the first report of
C. viticolaassociated with grapevine trunk diseases in China.
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Figure 9 1 Morphological characterization @ylindrocladiella viticola(JZB3320006). a Upper
view of the colony on PDA. b Reverse view of the colony on PDA. c, d Penicillate conidiophore.
e-g Subverticillate conidiophore. h, i Conidia. j Chlamydospores. ®eate ¢j =10 & m.

Fusarium and allied fusarioid genera

Fusarium includes a large number of species as saprobes, endophytes or pathogens
(SandovalDenis et al. 2018)Among themF. graminearumand F. oxysporumare ranked as the
top 10 fungal pathogens it scientific and economic importancbean et al. 2012)
Neocosmospotapreviously known ad~. solani species complex (FFSC), includes the most
important and ubiquitous groups of pathogépandovalDenis et al. 2019Bisifusariumis a new
genus proposeith recent years, encompasses species previously includedikogagum dimerum
species complegSandovalDenis et al. 2018)

In this study, thirtyfour isolates from seven species belongingusarium Neocosmospora
and Bisifusariumwere identified (Fig 11). For taxonomic treatments, we follow€dous et al.
(2021)

Fusarium Link, Mag. Gesell. naturf. Freunde, Berlin ¥ 10 (1809)

Fusarium acuminatumeEllis & Everh., Proc. Acad. nat. Sci. Philad. 47: 441 (1895)

Index Fungorum: 1IF219366; Facesoffungmber: FoF 14334

Descriptioni SeelLeslie & Summerell (2006)

Material Examined China, Ningxia Province, Yinchuan City, on the trunkvitis vinifera
15 September 2021, Wei Zhang and Xinghong Li, living cultures JZB3110195, JZB3110196;
China, ShanxProvince, Linfen City, on the trunk &fitis vinifera 23 June 2021, Linna Wu and
Xinghong Li, living cultures JZB3110197, JZB3110198.

Notesi In the multilocus phylogenetic analysis, four isolates clustered witacuminatum
with 98% bootstrap value arfld0 BYPP (Fig 11). Fusariumacuminatumhas been reported as a
pathogen of grapevine wilt in Spai@@ayawardena et al. 2018This is the first report of
F. acuminatunassociated with grapevine trunk diseases in China.

Fusarium brachygibbosunmPadwick, Mycol. Pap. 12: 11 (1945)

Index Fungorum: IF286508; Facesoffungi number: FoF 11683

Asexual morph:Macroconidia formed in orange sporodochia on the carnation leaf agar
(CLA), slightly curved, with wide central cells, slightly sharp apical cell and distout lhasal
cells, usually have 5 sep@3i59x 516 em (X SD =44.8 £5.9 x 5.7 £ 0&m, n = 50).Spherical
chlamydosporewere produced from mycelium (Fi§j2). Sexual morph: Not observed.
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Culture characteristic§ Colonies on PDA were initially white with abundant aerial
mycelium, turning light orargin the center, reverse orange (Hig). Colonies reached 7.7 cm in
diameter after 4 days at 25 °C.

Material Examined China, Beijing City, on the root ofitis vinifera 11 September 2021,
Linna Wu and Xinghong Li (Inactive dry cultures JZBH31101®BH3110194), living cultures
JZB3110191J7B3110194.

Notes i In the multilocus phylogenetic analysis, four isolates clustered with
F. brachygibbosurwith 100% bootstrap value and 1.0 BYPP (Ait). Fusarium brachygibbosum
was reported to cause root rotsafybean, tobacco and maize stalk rot in Cliftaan et al2017,
Wang et al 2021, Qiu et al 2021) This is the first report of. brachygibbosunassociated with
grapevine trunk diseases in China.

69/- | Cylindrocladiella nauliensis CBS 143792T
Cg'[in(lrr;c'l(lrliell([ nauliensis CBS 143791
| Cylindrocladiella horticola CBS 142784T
C(j}limlrm'ladigﬂa longistipitata CBS 116075T
viindrocladiella ellipsoidea CBS 129573 T
" Cylindrocladiella thailandica CBS 129571T
695" Cylindrocladiella pseudoinfestans CBS 114531T
1 Cylindrocladiella kurandica CBS 129577T
| Cylindrocladiella queensiandica CBS 129574T
| Cylindrocladiella brevistipitata CBS 142786T
Yiindrocladiella australiensis CBS 129567T
1753330008
100/0.97| - 5
56/- JZB3320006
lindrocladiella viticola CPC 5620
73092 Cylindrocladiella viticola CBS 112897T
97/+ | Cvlindrocladiella pseudohawaiiensis CBS 115610
61/0.93 (;;;lindmclagliella pseadohawaiiensis CBS 210.94T
gy indrocladiella hahajimaensis MAFF 238172T
5 o _Cylindrocladiella hawaiiensis CBS 129569T
620.94| | 1 Cylindrocladiella lateralis CBS 142788T
94/0.9 Yiindrocladiella infestans CBS 111795T
100110 Cylindrocladiella variabilis CBS 129561T
RS Cylindrocladiella lageniformis CBS 112898
58/ Cylindrocladiella lageniformis CBS 340.92T
Cylindrocladiella lanceolata CBS 129566T

96/1.0. Cylindrocladiella humicola CBS 142779T

yiindrocladiella clavatg CBS 129564T
Cy!u%{l’mch dgeﬁ:g rggfnﬂe é’Bg 142782T
88/0.97| Cylindrocladiella arbusta CMW 47295T
9910 Cvlindrocladiella arbusta CMW 47296
68/~ | Cylindrocladiella obpyriformis CMW 47194T
87/0.94 Cviindrocladiella malesiana CBS 143549
53,]] Cylindrocladiella solicola CMW 47198T
Cylindrocladiella natalensis CBS 114943T
|Cylindrocladiella microcylindrica CBS 111794T
100/1.0 "Cylindrocladiella parvispora CMW 47197T
97/1.0) Cylindrocladiella nederlandica CBS 152.91T
82/0.98 Cylindrocladiella camelliae IMI 346845
Cylindrocladiella pseudocamelliae CBS 129555T
.~ Cylindrocladiella terrestris CBS 142789T
87/0.98  Cylindrocladiella peruviana IMUR 1843T
Cylindrocladiella !f)tg]ifhialidica CBS 129557T
Cylindrocladiella vitis CBS 142517T
| Cylindrocladiella elegans CBS 338.92T
62/- “vlindrocladiella cymbiformis CBS 129553T
(’3"()@( Viindrocladiella addiensis CBS 143793
100/1.0| Cvlindrocladiella addiensis CBS 143794T
29/1.0 Cylindrocladiella novazelandica CBS 486.77T
0/1.0 (| Cylindrocladiella parva CBS 114524
Cylindrocladiella pseud{gmrm CBS 129560T
Cylindrocladiella stellenboschensis CBS 110668T
Gliocladiopsis sagariensis CBS 199.55T

0.05

Figure 1017 Phylogenetic tree generated by maximunelitkood analysis of combined IT&f1

andtub2 sequence data @ylindrocladiellaspeciesGliocladiopsis sagariensi@CBS 199.55) was

used as the outgroup taxon. The best scoring RAXML tree with a final likelihood value of
7461.214703 was presented. Timatrix had 539 distinct alignment patterns, with 14.16% of
undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.224070, C =
0.307547, G = 0.220194, T = 0.248188; substitution rates AC = 1.015860, AG = 3.279433, AT =
0.995371CG =0.438164, CT =4.326124 GT = 1. 000000; gamma di str
= 0.505492. ML bootstrap support values O50%
(BYPP) are shown near the nodes. The scale bar indicates 0.05 changes per site. Isolates from the
current stdy are in red and type specimens are in bold.
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87/1.0 Fusarinm pseudonygamai CBS 417.97T
Fusarium andiyazi C 9857T
Fusarium veriicillioides NRRL 22172
Fusarium ramigenum CBS 418.98T
Fusarium napiforme CBS 748 97T
Fusarium tjaetaba NRRL 66243T
Fusarium coicis NRRL 66233T
Fusarium lactis CBS 411.97ET
Fusarium pseudocircinatum NRRL 22946T
Fuysarium nygamai CBS 749.97T
Fusarium denticulatum CBS 735.97
Fusarium thapsinum NRRL 22045
Fusarium udum NRRL 22949
Fusarium phyllophilum CBS 216.76T
Fusarium sterilihyphosum NRRL 25623T
Fusarium tupiense NRRL 53984T
Fusarium succisae N 13613
Fusarium anthophilum NRRL 25214
Fusarium begoniae CBS 403.97T
Fusarium circinatum CBS 405.97T

64/0.98 Fusarium ananatum NRRL 53131
Fusarium subglutinans NRRL 22016T
Fusarium konzum CBS 119849T
71/0.94 Fusarium bulbicola CBS 220.76T

Fusarium mexicanum NRRL 47473
54/0.96, -+ Fusarium agapanthi NRRL 54463T
o5 0918 Fusarium globosum CBS 428 971
Fusarium proliferatum NRRL 22944
Fusariuin fujikuroi CBS 221 76T
0~ Fusarium fractiflexum NRRL 28852T
U Fusarinm concentricum CBS 450.97T

Fusarium mangiferae N 252261
Fusarium sacchari CBS 223.76ET
00/ 1F usarium lyarnte NRRL 54252
Fusarium gaditjiryii NRRL 45417
Fusarium nisikadoi NRRL 25179
Fusarium dlaminii CBS 119860T
JZB3110181
JZB3110182
100/1.0 JZB3110185
JZB3110186
Fusarium oxyvsporum NRRL 25387
s
usartum oxysporum CBS 716.74T
1 JZB3110187
1p0/1.0rJZB3110184
82/- Fusarium oxysporum NRRL 22902
100/1.0 JZB3110183 _
Fusarium commune NRRL 52764
7/0. Fusarium hostae NRRL 29889
Fusarium redolens CBS 743.97
L 1001.0 —— Fusarium burgessii CBS 125537T
Fusarium eom%orme CBS 740.97
usarium lacertarum LC7927
Fusarium lacertarum LC7942
JZB3110201
Fusarium lacertarum CBS 130185T
100/1.0| Fusarium lacertarum NRRL 20423
\[Fusarium compactum CBS 186.31T
usarium compactum CBS 185.31
JZB3110190 E,
usarjum compacty)
Etsarftqm clavum égé\l 1%%%0%@
Fusarium scirpi NRRL 13402
Fusarium equiseti CBS 107.07
usarium hainanense NRRL 28714
usarium hainanense CGMCC3 19478
100/1.0| ~Fusarium hainanense CBS 544.96
ZB3110199

99(L.0 ZB3110200
Fusarium hainanense CBS 131386

Fusqrium incqrnatum CBS 132.73NT
\Fusarium brachygibbosum FRC R7630
Fusarium brachygibbosum FRC R7637
Fusarium brachygibbosum FRC R8851
Fusarium brachygibbosum NRRL 20954
JZB3110192

JZB3110191

96/1.0 J%ng} ig{% 0. Fusarium asiaticum NRRL 13818

100/1.0 Fusarium graminearum CBS 123657
Fusarium culmorum NRRL 25475
Fusarium armeniacum NRRL 6227
Fusarium sambuecinum NRRL 22187
Fusarium venenatum NRRL 22196

usarium poae NRRL 13714
Fusarium nelsonii NRRL 13338
JZB3110195
JZB3110196

Fusarium acumingtum IBE000016
usarium ag/,'ummafum R-9382

100/1.0

100/1.
76/0.98| 9111,

100/1.0

100/1.0

100/1.0

70/-

90/4.99)

98/1.0]

JZ
56/- FJZB3110198
Fusarium acuminatum R-2165
Fusarium acuminatum NRRL 36147
Fusarium tricinctum NRRL 25481T
Fusarium avenaceum NRRL 25128
Fusarium forulosum NRRL 22748

Fusarium flocciferum CBS 831.85

100/1.0

v

Figure 117 Phylogenetic tree generated by maximum likelihood analysis of combefitdnd
rpb2 sequence data ofFusarium, Neocosmosporand Bisifusarium species. Fusicolla
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aquaeductuuniCBS 734.79) was udeas the outgroup taxon. The besbring RAXML tree with a

final likelihood value 0f-18302.824510 was presented. The matrix had 945 distinct alignment
patterns, with 15.67% of undetermined characters or gaps. Estimated base frequencies were as
follows: A = 0.251509, C = 0.269104, G = 0.244341, T = 0.235046; substitution rates AC =
1.483783, AG = 4.460272, AT = 1.757600, CG = 0.850730, CT = 9.879030, GT = 1.000000;
gamma distribution shape parameter U = 1.224:
Bayesian posterior probabilities O00.90 (BYPP)
0.09 changes per site. Isolates from the current study are in red and type specimens are in bold.

92/1.0

JZB3620009

J\%BMZUOUX alifornis CBS 318,73
Neocosmospora falciformis 18.
JZBS62001‘1)0

JZB3620010 ;
Neoz'osmof]vom falciformis NRRL 32757
7ZB3620005

51,0/ Neocosmospora falciformis NRRL 32828
- Neocosmasgara ‘falciformis NRRL 54219
JZB3620006

JZB3620007
JZB3620003
1JZB3620001
JZB3620002 p
Neocosmospora solani NRRL 66304ET
Neocosniospora solani 217
83/1.0 Neocosmosfom solani NRRL 32741
JZB3620004
Neocosmospora pisi CBS 123669ET
1001 Neocosmospora vasinfecta NRRL 22436
10bL0r Neocosmospora vasinfecta NRRL 43467
2= Neocosmospora ambrosia NRRL 20438
— Neocosmiospora ambrosia NRRL 22346 JZB3630002

JZB3630001
100/1.0} Bisifusarium delphinoides CBS 110140
og/1,0 | | Bisifusarium delphinoides CBS 120718T
97091 Bisifusarium delphinoides CBS 110310
100/1.0 [ Bisifusarium nectrioides CBS 176.31T
— Bisifusarium penzigii CBS 116508
Bisifusarium dimerum CBS 108944ET

100/1.0

Fusicolla aquaeductuum CBS 734.79
0.09

Figure 11 Continued.

Fusarium compactum(Wollenw.) Raillg Fungi of the GenuBusarium 180 (1950)

Index Fungorum: IF297537; Facesoffungi number: FoF 14337

Asexual morph: Orangsporodochiaformed on the CLA.Macroconidia produced from
monophialides on branched conidiophores in sporodochia, have strongettrai curvature with
a pronainced foot cell and tapering elongate apical cell that is often needle like in appearance,
usually 5septate41i91x 3i7em (x+ SD = 66.7 £ 11.8 x 5.0 £ 0&Gn, n = 50) (Fig. 13). Sexual
morph: Not observed.

Culture characteristicé Colonies on PDA wer white with cottony, dense mycelium, and
then turned light orange in center, reverse orange (Fig. 13). Colonies reached 6.9 cm in diameter
after 4 days at 25 °C.

Material Examinedi China, Yunnan Province, Binchuan County, on the trunkVits
vinifera, 23 July 2021, Linna Wu and Xinghong Li (Inactive dry cultures JZBH3110190), living
cultures JZB3110190.

Notesi In the multilocus phylogenetic analysis, one isolate clustered witbompactum
with 100% bootstrap value and 1.0 BYPP (Fig. Fl)sarium corpactumwas reported to cause
wheat root and crown rot in Turk€yunali et al. 2008)or saprotroph on apples in Croat&ever
et al 2012) This is the first report df. compactunassociated with grapevine trunk diseases in the
world.
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Figure 121 Morphological characterization &usarium brachygibbosutfdZB3110191). a Upper

view of the colony on PDA. b Reverse view of the colony on PDA. ¢ Sporodochia formed on the
surface of carnation | eaves. d, e Macifoldoni di
em.

Fusarium hainanenseM.M. Wang, Qian Che & L. Cai, in Wang, Chen, Diao, Duan & Cai,
Persoonia 43: 82 (2019)

Index Fungorum: IF829536; Facesoffungi number: FoF 14335

Asexual morph: Sporodochia light orange on CLA. Conidiophores unbranched.
Macroconidiafusiform to falcate, straight to slightlyuoved, sometimes with constricted septa,
have barelyto distinctly notched basal cell and blunt to papillate apical déb;septate17i 39 x
3i5em, X+ SD =27.6£ 6.8x 4.1+ 0.5em, n =50) (Fig. 14). Sexual morph: Not observed.

Culture charactesticsi Colonies on PDA were white with scant aerial mycelia, reverse pale
orange in the center, white at the margin. Colonies reached 8.1 cm diam after 4 days at 25 °C
(Fig. 14).

Material Examinedi China, Yunnan Province, Binchuan County, on the truhkVibis
vinifera, 23 July 2021, Linna Wu and Xinghong Li (Inactive dry cultures JZBH3110199,
JZBH3110200), living cultures JZB3110199, JZB3110200.

Notesi In the multilocus phylogenetic analysis, two isolates clustered withainanense
with 100% bootstap value and 1.0 BYPP (Fi@1). Fusarium hainanenseas first isolated from
rice as an endophyte in Chif&/ang et al. 2019)This is the first host report ¢f. hainanense
associated with grapevine trunk diseases in China.

Fusarium lacertarumSubrahm.§4s 61 aceratumdé], Mykosen 26 (9):
Index Fungorum: IF534970; Facesoffungi number: FoF 14336
Asexual morph: On CLAg¢onidiophoresbranched or unbranchelllacroconidiavariable in
size, fusiform to falcate, straight to slightly curved, with fsbgped basal cells, tapering to hooked
apical cells2i 5-septate,19i 36 x 3i5em (X SD = 27.8 + 4.2 x 4.2 + 0&m, n = 50) (Fig. 15).
Chlamydosporewere in abundance and present in chains. Sexual morph: Not observed.
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Culture characteristicis Colonies orPDA were white with floccose aerial mycelium, turning
pale buff in the center. Colonies reached 7.4 cm diam after 4 days at 25 °C (Fig. 15).

Material Examined China, Shannxi Province, Weinan City, on the rooVibf vinifera 29
June 2021, Wei Zhandn@ctive dry cultures JZBH3110201), living cultures JZB3110201.

Notesi In the multilocus phylogenetic analysis, one isolate clustered withacertarum
with 78% bootstrap value and 0.97 BYPP (Fig. IH)sarium lacertarumwas isolated from
Capsicumin China(Wang et al. 2019and reported to cause cladode roNiopalea cochenillifera
in Brazil (Santiago et al. 2018&nd the head blight on sorghum in North CaroljBaacorn &
Thiessen 2021)This is the first report df. lacertarumassociated with grapme trunk diseases in
the world.

Figure 137 Morphological characterization &usarium compacturfdZB3110190). a Upper view
of the colony on PDA. b Reverse view of the colony on PDA. ¢ Sporodochia formed on the surface
of carnation leaves. d Conidbppr es. e, f Macr oconifdi=a.l0Sceam.e I

Fusarium oxysporumSchltdl., Fl. berol. (Berlin) 2: 139 (1824)

Index Fungorum: 1IF218372; Facesoffungi number: FoF 03824

Descriptioni see Lombard et al. (2019)

Material Examined China, HebeProvince, Qinhuangdao City, Changli County, on the root
of Vitis vinifera 18 October 2021, Linna Wu and Xinghong Li, living cultures JZB3110181,
JZB3110184jbid., on the root oWitis vinifera 13 November 2021, Linna Wu and Xinghong Li,
living culturesJZB3110185, JZB311018@hid., on the trunk oWitis vinifera 18 October 2021,
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Linna Wu and Xinghong Li, living cultures JZB3110182, JZB3110183; China, Yunnan Province,
Binchuan County, on the root dftis vinifera 23 July 2021, Linna Wu and Xinghong, lliving
cultures JZB3110187; China, Fujian Provintengyan City, Shanghang Countgn the root of
Vitis vinifera 19 January 2022, Linna Wu and Xinghong Li, living cultures JZB3110188,
JZB3110189.

Notesi In the multilocus phylogenetic analysis, ningolates clustered witR. oxysporum
with 100% ML bootstrap value and 1.0 BYPP (Fig. 1A)sarium oxysporunis reported to be
associated with grapevine decline and dieback in Australia (Highet & Nair et al. 1995, Castillo
Pando et al. 2001), vascular wilt Egypt (Ziedan et al. 2011) and withered rotten grapes in Italy
(Lorenzini & Zapparoli 2015), or as an endophyte in Spain (Gonzalez & Tello 2011), and
saprotrophic fungi in China (Jayawardena et al. 2018).

Figure 141 Morphological characterizatioof Fusarium hainanens@ZB3110199). a Upper view
of the colony on PDA. b Reverse view of the cglam PDA. ¢ Sporodochia formed on the surface
of carnation leaves. d Conidiophores,e Macr oconi di a. Sicazel®as m®.

Neocosmospor&.F. Sm., Bull. U.S. Department of Agriculture 17: 45 (1899)

Neocosmospora falciformi§Carrion) L. Lanbard & Crous, Stud. Mycol. 80: 227 (2015)

Index Fungorum: IF810958; Facesoffungi number: FoF 14357

Asexual morph:Sporodochiaformed abundantly on CLAConidiophoresverticillately
branched; phialides subcylindrical to doliiform, smoeoéimd thinwalled. Macroconidia slightly
fusoid to falcate, with blunt apical cells and barely hett basal cell2i 5-septate 25 46 x 5i 8
em, X+ SD = 39.4 + 4.7 x 5.9 + 0.dm, n = 50).Microconidia ellipsoidal to subcylindrical,
straight or gently curved,iQ-septate Chlamydosporesvere globose to subglobose, sirgdled,
terminal and roughwalled (Fig. 16). Sexual morph: Not observed.
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Culture characteristicé Colonies on PDA were white to pateeam with sparse floccose
aerial mycelium, growing in concentric rings, reverse beige. Colonies reached 4.9 cm diam after 4
days at 25 °C (Fig. 16).

Figure 157 Morphological characterization ¢iusarium lacertarun{JZB3110201). a Upper view
of the colony on PDA. b Reverse view of the colony on PDA. ¢ Conidieghdrf Macroconidia.
Scale barsif ¢ 402@ mem, d

Material Examined China, Shaanxi Province, Weinan City, on the roov¥itis vinifera 29
June 2021, Wei Zhang (Inactive dry cultures JZBH3620005), living cultures JZB3620005; China,
Ningxia Prownce, Yinchuan City, on the trunk W®ftis vinifera 15 September 2021, Weizhang and
Xinghong Li (Inactive dry cultures JZBH3620006, JZBH3620007), living cultures JZB3620006,
JZB3620007; China, Beijing City, on the root\dtis vinifera 11 September 202Linna Wu and
Xinghong Li (Inactive dry cultures JZBH36200Q0&BH3620011), living cultures JZB3620008
JZB3620011.

Notesi In the multilocus phylogenetic analysis, seven isolates clusteredNvithlciformis
with 52% ML bootstrap value and 1.0 BYPP (Fil). Neocosmospordalciformis (former
Fusarium falciformgwas reported to cause root rotWeigela floridaandDioscorea polystachya
in China(Shen et al. 202&hang et al. 2020)oot rot and wilt in tomatoes and maize stalk rot in
Mexico (VegaGutiérez et al. 2019 DourietAngulo et al. 2019) This is the first report of
N. falciformisassociated with grapevine trunk diseases in the world.
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Figure 1617 Morphological characterization dfeocosmospora falciform{8ZB3620005). a Upper
view of the olony on PDA. b Reverse view of the colony on PDA. ¢ Sporodochia formed on the
surface of carnation leavesi.fdMicroconidia. g Chlamydospore. h Conidiophores and phialides.
iTn Macroconidia. Scale barsst = 10 & m.

Neocosmospora solarfMart.) L. Lombad & Crous, in Lombard, van der Merwe, Groenewald &
Crous, Stud. Mycol. 80: 228 (2015)

Index Fungorum: IF810964; Facesoffungi number: FoF 14358

Asexual morph: Cream sporodochia formed abundantly on @ohidiophoresbranched.
Macroconidiaare relatively wde falcate or fusoid, straight or slightly curved with lilapical cells
and notched or round basal céil5-septate25/58x 51 7em (x+ SD =475+ 6.4 x 6.1 £ 0&m,
n = 50) (Fig 17). Sexual morph: Not observed.

Culture characteristics Colonies on PDA were white to cream with sparse aerial mycelium,
growing in concentric rings. Colonies reached 4.5 cm diam after 4 days at 25 °C7(Fig

Material Examined China, Fujian Provincd,ongyan City, Shanghang Countyn the root
of Vitis vinifera 19 January 2022, Linna Wu and Xinghong Li (Inactive dry ce#ur
JZBH3620001JZBH3620003), living cultures JZB36200Q¥ZB3620003; China, Hebei Province,
Qinhuangdao City, Changli County, on the root\itis vinifera 13 November 2021, Linna Wu
and Xinghong Li (JZBH3620004), living cultures JZB3620004.

Notesi In the multi-locus phylogenetic analysis, four isolates clustered Witlsolaniwith
92% ML bootstrap support values and 1.0 BYPP .(Rif)). Neocosmosporaolani (former
Fusarium solaniis an important pathogen and the most common species with a wide hast rang
(SandovalDenis et al. 2019)This species was isolated from grapevine in Brazil and India
(Jayawardena et al. 2018phis is the first report oN. solaniassociated with grapevine trunk
diseases China.
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Figure 17 7 Morphological characterizationf dNeocosmospora solarfdZB3620004). a Upper
view of the colony on PDA. b Reverse view of the colony on PDA. ¢ Sporodochia formed on the
surface of carnation leaves. d Conidiophores. e, f MicroconidiaMgcroconidia. Scale bars: ¢ =
100 &mm,= d10 & m.

Bisifusarium L. Lombard, Crous & W. Gams, in Lombard, van der Merwe, Groenewald & Crous,
Stud. Mycol. 80: 223 (2015)

Bisifusarium delphinoides(Schroers, Summerb.,@onnell & Lampr.) L. Lombard & Crous, in
Lombard, van der Merwe, Groenewald & CrousdStdycol. 80: 224 (2015)

Index Fungorum: IF810228; Facesoffungi number: FoF 14364

Descriptioni See Schroers (2009)

Material Examined China, Hebei Province, Zhangjiakou City, Huailai County, on the root
of Vitis vinifera 9 July 2021, Linna Wu and Xinghg Li (Inactive dry cultures JZBH3630001,
JZBH3630002), living cultures JZB3630001, JZB3630002.

Notesi In the multilocus phylogenetic analysis, two isolates clustered ®Ritbelphinoides
with 100% ML bootstrap value and 1.0 BYPP (Fid). The speciesas isolated fronCitrusin the
USA (Schroers et al. 2009priental melon (nonpathogenic) in Korégeo & Kim 2017) and as
putative mycoparasites &lasmopara viticolawhich cause downy mildew in grapevir{(&hule et
al. 2018) This is the first reporof B. delphinoidesassociated with grapevine trunk diseases
China.

DiaporthaceaeHohn. ex Wehm., Am. J. Bot. 13: 638 (1926)

Diaporthe Fuckel, Fungi rhenani exsic., suppl., fasc. 5: no. 1988 (1867)

The genudDiaporthe comprises pathogenic, endophyaied saprobic species with wide host
ranges and geographic distributions (Norphanphoun et al. 2022). The taxonomy of the species in
this genus is complicated because of cryptic diversification and phenotypic plasticity within the
genus(Udayanga et al. 20)4In this study, 39 isolates belonging Raporthe species were
identified.For taxonomic treatments, we follow Norphanphoun et al. (2022).

DiaportheeresNitschke, Pyrenomyc. Germ. 2: 245 (1870)
Index Fungorum: IF172054; Facesoffungi number: FoF 02182
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Descriptioni SeeUdayanga et al. (2014)

Material Examined China, Beijing City, on the trunk dfitis vinifera 11 September 2021,
Linna Wu and Xinghong Li, living cultures JZB32022%ZB320228, JZB320232ZB320235;
ibid., on the root oWitis vinifera 11 September 2021, Linna Wu and Xinghong Li, living cultures
JZB320229JZB320231, JZB320236; China, Hebei Province, Qinhuangdao City, Changli County,
on the trunk ofVitis vinifera 13 November 2021, Linna Wu and Xinghong Li, living cultures
JZB320237JZB32239; ibid., Changli County, on the trunk base\dfis vinifera 13 November
2021, Linna Wu and Xinghong Li, living cultures JZB320240, JZB320#4d;, on the root of
Vitis vinifera 13 November 2021, Linna Wu and Xinghong Li, living cultures JZB320242
JZB320244;ibid., Zhangjiakou City, Huailai County, on the trunk itis vinifera 22 August
2021, Linna Wu and Xinghong Li, living cultures JZB320R45B320247;bid., on the trunk of
Vitis vinifera 24 October 2020, Linna Wu and Xinghong Li, living oods JZB320248
JZB320251;bid., on the trunk olitis viniferg 25 July 2020, Linna Wu and Xinghong Li, living
cultures JZB320252bid., on the root oVitis vinifera 9 July 2021, Linna Wu and Xinghong Li,
living cultures JZB32025137B3202567.

Notesi In the multtlocus phylogenetic analysis, forfgur isolates clustered with two clades
of D. eres(Fig. 18). Diaporthe ereswvas regarded as the most prominent and widespread species
associated with grapevine dieback in Chimanawasinghe et al. 2019)

Diaporthe unshiuensisF. Huang, K.D. Hyde & Hong Y. Li, in Huang, Udayanga, Mei, Fu, Hyde
& Li, Fungal Biology 119(5): 344 (2015)

Index Fungorum: IF810845; Facesoffungi number: FoF 09422

Descriptioni SeeHuang et al. (2015)

Material Examined China, Fujan ProvincelLongyan City, Shanghang Countn the trunk
of Vitis vinifera 19 January 2022, Linna Wu and Xinghong Li, living cultures JZB320258,
JZB320259.

Notesi In the multilocus phylogenetic analysis, two isolates clustered Withuinshiuensis
with 100% ML bootstrap value and 1.0 BYPP (Fi§). Diaporthe unshiuensisas been recorded
to be associated withiaporthedieback in ChingManawasinghe et al. 2019)

TogniniaceaeRéblova, L. Mostert, W. Gams & Crous, Stud. Mycol. 50(2): 540 (2004)

PhaeoaremoniumW. Gams, Crous & M.J. Wingf., Mycologia 88 (5): 789 (1996)
Phaeoacremoniumspp. are common pathogens on stems and branches on a wide range of

woody hosts, especially on grapevif@&ramaje et al. 2015). In 202Rhaeoacremonium minimum

was first eported as a pathogen of Esca disease in China (Ye et al. 2020). In this sttaigwe

Ye et al. (2021bjor taxonomic treatments.

Phaeoacremonium iranianuni. Mostert, Grafenhan, W. Gams & Crous, in Mostert, Groenewald,
Summerbell, Gams & Crous, Studycol. 54: 83 (2006)

Index Fungorum: IF500227; Facesoffungi number: FoF 14338

Asexual morph:Conidiophoresunbranched, erecPhialides mostly monophialidic, have
three types: type | phialides the shortest, cylindrical; type Il phialides medium sizedatelo
ampulliform to navicular; type 1l phialides were long, subcylindrical to navicular, some tapering
towards the apex to form a thin ne€onidia oblongellipsoidal,4i9 x 2i3em (x.+ SD = 6.1 *
1.2 1T 2.3 N 0.3 em, n = 50) (Fig. 19). Sexual

Culture characteristic§ Colonies on PDA felty, olivérown, in reverse dark brown.
Colonies reached 7.7 cm diam after 28 days at 251 19).

Material Examined China, Hebei Province, Changli County, on the trunkik viniferg
18 October 2021, Linna Wu and Xinghong Li (Inactive dry -cultures JZBH3190013,
JZBH3190014), living cultures JZB3190013, JZB3190014.
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JZB320248
JZB320249
JZB320250
JZB320251
JZB320235
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J
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Diaporthe vaccinii CBS 160.32T
Diaporthe alleghaniensis CBS 495.72T
07" Diaporthe virgiliae CMW40748T
Diaporthe heterophyilae CBS 143769
Diaporthe penetriteunn CGMCC 3.17532T
Diaporthe subclyvata CGMCC 3.17257T
. Diaporthe collariana MFLUCC 17-2636T
V110 Diaporthe citrichinensis ZJUD34T
100/1.0—924/1 Diaporthe fraxinicola CFCC 52582T
~pl Diaporthé acerigena CFCC 52554T
MO Diaporthe ukurunduensis CFCC 52592T
1.0 Diaporthe tibetensis CFCC 51999T
_ Diaporthe conica CFCC 52571T
Diaporthe oraccinii CGMCC 3.17531T
Diuaporthe charlesworthii BRIP 54884mT
Diaporthe sennicola CFCC 51634T
Diaporthe citri CBS 135422T
JZB320258
JZB320259 )
Diaporthe unshiuensis CECC 52595
100/1.01 Diaporthe unshiuensis ZJUD52
Diaporthe unshiuensis CGMCC 3.17566T
Diaporthe unshivensis PSCG339
Diaporthe miriciae BRIP 34736131“
Diaporthe thunbergiicola MFLUCC 12-0033T
O Diaporthe kongii BRIP 54031T
Diaporthe endophytica CBS 133811T
; Diaporthe masirevicii BRIP 57892aT
0010 Diaporthe sojae FAUGIST
Diaporthe sojae DP0603
78/0.96 iaporthe convolvuli CBS 124654T
" Diaporthe melonis CBS 507.78T
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= Diaporthe schini CBS 133181T
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Figure 1817 Maximum likelihood analysis of combined IT&1b2 cal andtefl sequence data of
Diaporthe speciesDiaporthellacorylina (CBS 121124) was used as the outgroup taxon. The best
scoring RAXML tree with a final likelihood value 6f7167.323573 was presented heree Th
matrix had 1137 distinct alignment patterns, with 18.64% undetermined characters or gaps.
Estimated base frequencies were as follows: A = 0.216280, C = 0.316586, G = 0.241042, T
0.226092; substitution rates AC = 1.266614, AG = 3.539624, AT = 1.22818%; 1.147037, CT

= 4.911515, GT = 1.000000; gamma distributio
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support values O50% (BT) and Bayesian poster.

nodes. The scale bar indicates 0.2 changes per sitatels from the current study are in red and
type specimens are in bold.

Notesi In the multilocus phylogenetic analysis, two isolates clustered Witliranianum
with 100% ML bootstrap value and 1.0 BYPP (R20). Phaeoacremonium iranianumas initially
isolated form kiwi fruit and grapevines in Iran and It@ljostert et al. 2006and reported to cause
Esca disease of grapevine in Candtily, South Africa andpain(Gramaje et al. 2015)This is
the first report oP. iranianumassociated with grapme trunk diseases in China.

Figure 19 i Morphological characterization oPhaeoacremonium iranianunfiJZB3190014).

a Upper view of the colony on PDA. b Reverse view of the colony on PDA. ¢ Conidia.
d, e Conidiophore. f, g Type lll phialides. h, igleyll Phialides. |, k Type | phialides. Scale bais: c

k = 10 &m.

Schizoparmaceadrossman, D.F. Farr & Castl. [@chizoparmeacefe Mycoscience 48 (3): 137
(2007)

ConiellaH6hn., Ber. dt. bot. Ges. 36 (7): 316 (1918)
For taxonomic treatments, we folld@hethana et al. (2017).

Coniella vitis Chethana, J.Y. Yan, X.H. Li & K.D. Hyde, in Chethana, Zhou, Zhang, Liu, Xing,
Hyde, Yan & Li, PI. Dis. 101 (12): 2129 (2017)

Index Fungorum: IF819365; Facesoffungi number: FoF 02722

Descriptioni See Chethana et §2017)
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100/1.0) Phacoacremonium longicollarum CBS 142700
98/1.0| ' Phaeoacremonium longicollarum CBS 142699T
Phaeoacremonium viticola CSN678
Phaeoacremonium viticola CSN701
_ %Phaeoacremoni;ym geminum CBS 142717
Phaeoacremonium geminum CBS 142713T
90/1.0 100/1.0- Phaeoacremonium gamsii CBS 142712T
100/1Rhaeoacremonium album CBS 142689
97 Phaeoacremonium album CBS 142688T
970 phaeoacremonium bibendum CBS 142694T
Phaeoacremonium rosicola CBS 142708
710.99JZB3190014
100/1.0/ JZB3190013
100/1.0— ¥ Phaeoacremonium iranianum CSN267
— Phaeoacremonium iranianum CSN170
100/1.0 Phaeoacremonium minimum CBS 246.91T
Phaeoacremonium minimum CBS 100397
23/1.0 00/1.0 | Phaeoacremonium africanum PMM2276
| 95/1.0] Phaeoacremonium africanum CSN946
LLO0/1.0 | Phaeoacremonium prunicola CSN398
Phaer)acremonzum/pmmcola CSN719

100/1.0—— "7
99/1.0[
100/1.0— |

51/-

64/1.0

T1/1.0 — Phaeoacremonium fraxinopennsylvanicum CSN66

100/1.01 Phaeoacremonium oleae CBS 1427701

Phaeoacremonium oleae CBS 142702

| Phaeoacremonium globosum CSN471

~ Phaeoacremonium globosum CSN1258

Phaeoacremonium griseo olivaceum PMM1829

100/1.0 [Phaeoacremonium spadicum CBS 142711T
Phaeoacremonium spadicum CBS 142714

100/1.0 Phaeoacremonium proliferatum CBS 142706T
100/1.0-—___80/1.0 'Phaeoacremonium proliferatum CBS 142707
100/1.0 / Phaeoacremonium australiense CSN657
10010 phacoacremonium australiense CSN490

83/10-h1 Phaeoacremonium subulatum CSN42

100/1.0__ ' Phaeoacremonium subulatum CSNS51

100107 |

100/1.00> (Phaeoacremonmmjszor CBS 142695
- Phaeoacremonium junior CBS 142696
97/1.0r Phaeoacremonium scolyti CSN27
Phaeoacremonium scolyti CSN55
[ Phaeoacremonium griseorubrum PMM 1828
100/1.0' phaecacremonium griseorubrum PMM1895
1 Phaeoacremonium alvesii CSN1239
0/1.0 Phaeoacremonium alvesii CSN1335
100/1.0.1 Phaeoacremonium italicum CSN119
Phaeoacremonium italicum CSN59
_IQQLLO_{Phaeoacremonium parasiticum CSN72
Phaeoacremonium parasiticum CSN79
Phaeoacremonium p(mﬁdum CBS 142705T
100/1.0 - Phaeoacremonium aureum CBS 142690
100/1.0 Phaeoacremonium aureum CBS 142691T
Phaeoacremonium venezuelense PMM1138
Phaeoacremonium inflatipes CSN47
Phaeoacremonium inflatipes CSN57
100/1.0 Phaeoacremonium meliae CBS 142710T
Phaeoacremonium meliae CBS 142709

100/1.0 —_
89/1.0

57/1.0

100/1.0 |Phaeoacremonium sicilianum CSN 482

'Phaeoacremonium sicilianum CSN 930

Pleurostoma richardsiae CBS 270.33T

Figure 207 Phylogenetic tree generated by maximum likelihood analysis of comaateddtub2
sequence data ¢thaeoacremoniurspeciesPleurostomarichardsiae(CBS 270.33) was used as

the outgroup taxon. The best scoring RAXML tree with alfiikelihood value 0f10031.367491

was presented. The matrix had 622 distinct alignment patterns, with 12.24% of undetermined
characters or gaps. Estimated base frequencies were as follows: A = 0.216115, C = 0.316660, G =
0.225016, T = 0.242209; substitin rates AC = 1.424857, AG = 5.577572, AT = 1.486155, CG =
1.182568, CT = 5.200674, GT = 1.000000; gammadt r i but i on shape

bootstrap

support values O50% (BT) and

par ame
Bayesi

near the nodes. The scale bar indicates 0.07 changes per site. Isolates from the current study are in
red and typeggecimens are in bold.

Material Examined China, Beijing City, on the trunk dfitis vinifera 11 September 2021,
Linna Wu and Xinghong Li, living cultures JZB3700081, JZB3700082in& Hebei Province,
Changli County, on the trunk dftis vinifera 18 Cctober 2021, Linna Wu and Xinghong Li, living
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cultures JZB3700083, JZB3700084did., on the root oWitis vinifera 18 October 2021, Linna Wu
and Xinghong Li, living cultures JZB370008%B3700087.

Notesi In the multilocus phylogenetic analysis, seveolates clustered witl. vitis with
85% ML bootstrap values and 0.97 BYPP (F). Coniellavitis was described as a novel species
causing white rot in grapevine berries in Chi@hethana et al. 2017)

Figure 211 Phylogenetic tree generated by nmaxm likelihood analysis of combined IT8is,

LSU andtefl sequence data @oniellaspeciesMelanconiellasp. (CBS 110385) was used as the
outgroup taxon. The bestoring RAXML tree with a final likelihood value 12111.406531 was
presented. The matrhad 688 distinct alignment patterns, with 21.86% of undetermined characters

or gaps. Estimated base frequencies were as follows: A = 0.245494, C = 0.247696, G = 0.255443,
T = 0.251367; substitution rates AC = 1.306162, AG = 2.579472, AT = 1.571029,0(884497,
CT=5752512, GT = 1.000000; gamma distribution
support values O50% (BT) and Bayesian poster.
nodes. The scale bar indicates 0.07 changes per site. Isolates from thestudy are in red and

type specimens are in bold.
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