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Abstract  

Grapevine trunk diseases (GTDs) are one kind of the most common and destructive 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 were identified based on phylogenetic analyses and 

morphological observations. A total of 199 isolates were obtained, representing 40 species 

belonging to 21 genera in 10 families. Twenty-one species are reported as the first records in China 

and 13 as the first records on grapevine worldwide. Diaporthe, Botryosphaeriaceae, 

Cylindrocarpon-like and Fusarium-like genera were the most frequently isolated taxa. Bartalinia, 

Botryosphaeria and Dactylonectria species 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 among fungal communities and strategies for 

managing grapevine trunk diseases. 
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Introduction  

Grapevine (Vitis spp.) is one of the most widely planted and economically important 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 grape-cultivation countries, with a cultivation area 

of 783 Kha in 2021 (OIV 2022) with 15 million metric tons of annual production. However, Vitis 

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 decades (Reis et al. 2019). They reduce vineyard longevity, productivity and quality, and 

the loss caused is estimated to be $1.5 billion per year (Hofstetter et al. 2012, Dissanayake et al. 

2015a). The grapevine trunk diseases include a group of diseases associated with diverse vascular 

Mycosphere 14(1): 1340ï1435 (2023) www.mycosphere.org ISSN 2077 7019 

 Article  

Doi 10.5943/mycosphere/14/1/15 

http://www.mycosphere.org/


    1341 

and wood decay pathogens, mainly Esca complex, Eutypa dieback, Botryosphaeria dieback, black 

foot and Phomopsis (Diaporthe) dieback (Mondello et al. 2018, Ye et al. 2021a). Up to 2018, 133 

fungal species belonging to 34 genera have been reported to be associated with grapevine trunk 

diseases (Gramaje et al. 2018). These fungi mainly act as latent pathogens, which can develop 

symptoms several years later after the infection (Hrycan et al. 2020). 

Esca disease complex is one of the oldest and most severe trunk diseases caused by 

Phaeomoniella chlamydospore, Phaeoacremonium minimum and few other Phaeoacremonium spp. 

in all grapevine-growing areas worldwide (Gramaje et al. 2018). Furthermore, 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 both F. punicata and P. minimum are the causal agents of the Esca complex on 

Chinese grapevines (Ye et al. 2021b). This study also provided the first host record for F. punicata 

on the grapevine worldwide.  

Botryosphaeria dieback is another important grapevine trunk disease which has been reported 

in most grape-growing countries (Yan et al. 2013). The causal organisms include 

Botryosphaeriaceae species, including Botryosphaeria spp., Diplodia spp., Dothiorella spp., 

Lasiodiplodia spp., Neofusicoccum spp., Neoscytalidium spp., Phaeobotryosphaeria spp. and 

Spencermartinsia spp. (Gramaje et al. 2018). In China, Yan et al. (2013) first reported 

Botryosphaeria dieback in detail with its causative agents, Botryosphaeria dothidea, Diplodia 

seriata, Lasiodiplodia theobromae and Neofusicoccum parvum. In addition to that, Neofusicoccum 

mangiferae and Lasiodiplodia citricola were also reported as pathogens of grapevine dieback in 

subsequent studies (Dissanayake et al. 2015b, Wu et al. 2021).  

The black foot disease mainly occurs in grapevine nurseries and young plantations and is 

commonly associated with species belonging to Campylocarpon, Cylindrocladiella, 

Dactylonectria, Ilyonectria, Neonectria, Pleiocarpon and Thelonectria (Gramaje et al. 2018). Ye et 

al. (2021a) first reported the black foot disease in China caused by five pathogens, 

Cylindrocladiella lageniformis, Dactylonectria alcacerensis, D. macrodidyma, D. torresensis and 

Neonectria species. Recent studies have identified other fungi, such as Campylocarpon fasciculare, 

as causative agents of black foot disease on young grapevines in China (Abeywickrama et al. 

2021). 

Furthermore, Diaporthe dieback is another disease categorised in the grapevine trunk disease 

complex worldwide. Currently, around 30 Diaporthe species have been identified as causal 

organisms of Diaporthe dieback in grape-producing countries, among them ten were reported in 

China (Dissanayake et al. 2015a, Guarnaccia et al. 2018, Manawasinghe et al. 2019). 

Eutypa dieback has been one of the most damaging diseases in Australia, France and 

California since the 1970s. To date, no effective measures are available to control this disease 

(Mondello et al. 2018). Among the 24 Diatrypaceae species that cause this disease, Eutypa lata is 

the most virulent and common (Gramaje et al. 2018). Eutypa dieback was first reported in China in 

2007 with Eutypella vitis as the pathogen, but this has not been proved by Kochôs postulates (Ye et 

al. 2021c). 

There are more than 900 fungal species recorded on Vitis spp. in the world (Jayawardena et 

al. 2018). In addition to pathogenic fungi, diverse 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 inoculants (Dissanayake et al. 2018, 

Jayawardena et al. 2018). Several studies identified fungal endophytic and saprotrophic 

communities of grapevine using both traditional and culture-independent techniques. These studies 

revealed the development of fungal communities in grapevine in the early stage, the composition of 

primary organisms present in grapevine in its natural environment, as well as the emergence of 

fungi associated with grapevine trunk disease in perennial wood (Dissanayake et al. 2018, 

Jayawardena et al. 2018, Kraus et al. 2019). Moreover, antagonistic fungi have been isolated and 

identified from grapevine wood. Fusarium lateritium and Cladosporium herbarum have shown 

consistent efficiency in reducing infection by Eutypa lata (Munkvold 1993). Trichoderma species, 
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such as T. aureoviride and T. harzianum isolated from the grapevine can be applied to the control 

of grapevine trunk disease due to their antagonistic activities (González & Tello 2011, Bruez et al. 

2016). These studies demonstrate that pathogenic and antagonistic fungi co-exist in 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 pathogens 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 objectives of this 

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 update the 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 trunk diseases were investigated in 14 grapevine orchards in Beijing, 

Fujian, Hebei, Hubei, Ningxia, Shaanxi, Shanxi and Yunnan Provinces, China (Fig. 1). Samples of 

the diseased trunk and root tissues were collected in zip-lock bags and taken to the laboratory. 

Some samples were posted by collaborators in different provinces. 

 

 
 

Figure 1 ï 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 compound microscope (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% alcohol for 30 s and rinsed in sterile water three times. 

After drying on the sterilized filter paper, diseased tissues were transferred to potato dextrose agar 

(PDA) plates and incubated for 3ï5 days at 25 °C. 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 at 4 °C. All isolates obtained in this study are 

deposited in the culture collection of the Institute of Plant Protection, 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 at 25 °C. Fresh mycelia grown 

on PDA plates were collected in 1.5 mL centrifuge tubes, and genomic DNA was extracted using 

CTAB (cetyltrime-thylammonium bromide) method (Udayanga et al. 2012). Polymerase chain 

reactions (PCR) were performed to amplify the internal transcribed spacer region (ITS), partial 

translation elongation factor 1-alpha (tef1), ɓ-tubulin (tub2), RNA polymerase II second largest 

subunit (rpb2), 28S large subunit of nuclear ribosomal RNA (LSU), histone H3 (his3), actin (act), 

calmodulin (cal), glyceraldehyde 3-phosphate dehydrogenase (gapdh) and chitin synthase (chs) 

with the primers shown in Tables 1, 2. After confirming the quality of the sequences, ITS 

sequences were searched against the GenBank database using the BLASTn tool 

(https://blast.ncbi.nlm.nih.gov) to identify their closest relatives. The 50 ɛL volume of the PCR 

mixture includes 44 ɛL of 1ĬTaq PCR Mix (TransGen Biotech, Beijing, China), 2 ɛL of each 

forward and reverse primer (Sangon Biotech, Shanghai, China), and 2 ɛL of DNA template. The 

PCR conditions were as follows: initial denaturation for 3 min at 95 °C, followed by 34 cycles of 

denaturation for 30 s at 95 °C, annealing for 30 s, 1 min elongation at 72 °C, and final extension for 

10 min at 72 °C. The annealing temperatures for different primers were noted in Table 1. The PCR 

products were examined using agarose gel electrophoresis after staining with ethyl bromide and 

sequenced at SinoGenoMax Co., Ltd. (Beijing, China). 

 

Morphological characterization  

Purified isolates were cultured on PDA plates at 25 °C and 12/12 h light/dark cycle. The 

morphological characteristics of each species were examined. Colony colors were recorded 

following Rayner (1970), and colony diameters were measured. Micromorphology was 

photographed using Axio Imager Z2 photographic microscope (Carl Zeiss Microscopy, 

Oberkochen, Germany), and measurements were taken using ZEN PRO 2012. Pictures were 

processed 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 Plant Protection, 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 7.0.9.0 to confirm 

sequence quality. Reference sequences for phylogenetic analyses were downloaded from NCBI 

(National Center for Biotechnology Information), following the relevant literature (Supplementary 

Table 1). Each dataset was aligned with MAFFT v. 7 (https://mafft.cbrc.jp/alignment/server/) 

(Katoh et al. 2019) and manually adjusted in BioEdit, where necessary.  

Phylogenetic analyses were conducted by using maximum likelihood (ML) and Bayesian 

posterior probability analysis (BYPP). The ML analysis was implemented through the tool 

RAxML-HPC2 on XSEDE (v.8.2.12) (Stamatakis et al. 2008; Stamatakis 2014) in the online 

platform CIPRES Science Gateway (https://www.phylo.org/portal2) (Miller et al. 2010). The model 

of evolution GTR + I + G with 1000 nonïparametric bootstrapping 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 combined dataset, six simultaneous Markov chains were run for 8,000,000 
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generations and trees were sampled at every 1000th generation. The first 25% of the generated trees 

were discarded and the remaining 75% of trees were used to calculate posterior probabilities (PP) 

of the majority rule consensus tree (Ronquist & Huelsenbeck 2003). 

Phylogenetic trees were visualized using FigTree v. 1.4.0 (Rambaut 2012) and edited in 

Microsoft Office PowerPoint 2016. Phylogenetic results and notes for these identified taxa were 

presented under the relevant family and genus.  

 

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

 
Locus Primer Sequence (5ôï3ô) Annealing 

temperature 

(°C) 

References 

ITS ITS1 TCCGTAGGTGAACCTGCGG 52 White et al. (1990)  

ITS4 TCCTCCGCTTATTGATATGC  

tef1 EF1-728F CATCGAGAAGTTCGAGAAGG 54 Carbone & Kohn 

(1999) EF1-986R TACTTGAAGGAACCCTTACC  

EF1-688F CGGTCACTTGATCTACAAGTGC 54 Alves et al. (2008) 

EF1-1251R CCTCGAACTCACCAGTACCG  

EF1 ATGGGTAAGGARGACAAGAC 54 OôDonnell et al. 

(1998) EF2 GGARGTACCAGTSATCATG  

EF1LLErev AACTTGCAGGCAATGTGG 55 Jaklitsch et al. 

(2005) 

tub2 Bt2a GGTAACCAAATCGGTGCTGCTTTC 58 Glass & Donaldson 

(1995) Bt2b ACCCTCAGTGTAGTGACCCTTGGC  

T1 AACATGCGTGAGATTGTAAGT 58 OôDonnell & 

Cigelnik (1997) 

rpb2 RPB2-5f GAYGAYMGWGATCAYTTYGG 56 Reeb et al. (2004) 

RPB2-7cR 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  

H3-1a ACTAAGCAGACCGCCCGCAGG 58 Glass & Donaldson 

(1995) H3-1b GCGGGCGAGCTGGATGTCCTT  

act ACT-512F ATGTGCAAGGCCGGTTTCGC 56 Carbone & Kohn 

(1999) ACT-783R TACGAGTCCTTCTGGCCCAT  

 cal CAL-228F GAGTTCAAGGAGGCCTTCTCCC 55 Carbone & Kohn 

(1999) CAL-737R CATCTTTCTGGCCATCATGG  

CL1C GAATTCAAGGAGGCCTTCTC 58 Weir et al. (2012) 

CL2C CTTCTGCATCATGAGCTGGAC  

gapdh GDF GCCGTCAACGACCCCTTCATTGA 54 Templeton et al. 

(1992) GDR GGGTGGAGTCGTACTTGAGCATGT  

gpd1 CAACGGCTTCGGTCGCATTG 58 Berbee et al. (1999) 

gpd2 GCCAAGCAGTTGGTTGTGC  

chs-1 CHS-79F TGGGGCAAGGATGCTTGGAAGAAG 58 Carbone & Kohn 

(1999) CHS-345R TGGAAGAACCATCTGTGAGAGTTG  

The annealing temperature of EF1-728F/EF 2 is 56 °C. 

 

Results 

 

Disease symptoms of grapevine trunk diseases 

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 appear tiger-striped symptoms. Berries poorly developed or uneven ripening (Fig. 2). 

2) Dieback: usually evident in early spring, the tree cannot sprout normally, and branches are 

dried-up, even the whole plant wilting or dead. The trunk shows discolored vascular tissues in a 

cross-section, sometimes appears canker lesions or black fruit bodies, and/or roots poorly 

developed (Fig. 2). 

3) Fruits shrivelled or dry rotted, stem brown and wilting, sometimes appears black fruit 

bodies on the surface (Fig. 2).  

The investigation results showed that plant decline, dieback, fruit shirking and fall-off are the 

major symptoms of grapevine trunk diseases in China, which lead to the reduction of productivity 

and life span of grapes. Grapevine trunk diseases were observed in nearly 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 diseases including black foot, Botryosphaeria dieback and Diaporthe dieback 

were observed in this investigation.  

 

 
 

Figure 2 ï Symptoms of grapevine trunk diseases. a Stunted growth of plants. b Dried-up and 

discolored leaves. c Dead grapevine. d Tiger striped leaves. e Shriveled berries. f Uneven ripening 

of berries. g Withered shoot with fruiting bodies. h Necrotic root. iïj Internal symptoms of the 

diseased trunk. k Rotted berry with fruiting bodies. l Conidiomata on the necrotic trunk. 

 

Isolation results of grapevine trunk disease samples 

A total of 199 purified fungal isolates were obtained from 68 samples collected 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 3). Diaporthe was the most dominant (19.6%), followed by Dactylonectria 

(14.1%), Fusarium (10.6%), and Botryosphaeria (8.5%). Most Botryosphaeriaceae, Pestalotiopsis-

like and Colletotrichum species were isolated from the trunk, while most Dactylonectria species 

were isolated from the root. Diaporthe and Fusarium were isolated from both trunk and root. 

Dactylonectria, Botryosphaeria and Bartalinia were widely distributed in China. Sequences 

generated in this study were deposited in the GenBank (Supplementary Table 2). 
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Table 2 Selected genes and primers for PCR amplification of each genus. 

 
Genera ITS tef1  tub2 rpb2  LSU his  act  cal  gapdh chs  

Botryosphaeria (Yan et al. 2013, 

Zhang et al. 2021) 

ITS1/ 

ITS4 

EF1-728F/ 

EF1-986R 

Bt2a/ 

Bt2b 

       

Lasiodiplodia (Yan et al. 2013, 

Zhang et al. 2021) 

ITS1/ 

ITS4 

EF1-728F/ 

EF1-986R 

Bt2a/ 

Bt2b 

       

Neofusicoccum (Yan et al. 2013, 

Zhang et al. 2021) 

ITS1/ 

ITS4 

EF1-728F/ 

EF1-986R 

Bt2a/ 

Bt2b 

       

Diplodia (Yan et al. 2013, Zhang et 

al. 2021) 

ITS1/ 

ITS4 

EF1-728F/ 

EF1-986R 

Bt2a/ 

Bt2b 

       

Phaeobotryon (Pan et al. 2019) ITS1/ 

ITS4 

EF1-688F/ 

EF1-1251R 

Bt2a/ 

Bt2b 

 LR7/ 

LROR 

     

Dactylonectria (Ye et al. 2021a) ITS1/ 

ITS4 

EF1-688F/ 

EF1-1251R 

T1/ 

Bt2b 

  CYLH3F/ 

CYLH3R 

    

Ilyonectria (Lu et al. 2020) ITS1/ 

ITS4 

EF1-688F/ 

EF1-1251R 

T1/ 

Bt2b 

  CYLH3F/ 

CYLH3R 

    

Cylindrocladiella (Ye et al. 2021a) ITS1/ 

ITS4 

EF1-688F/ 

EF1-1251R 

T1/ 

Bt2b 

       

Fusarium (Sandoval-Denis et al. 

2018, Crous et al. 2021) 

ITS1/ 

ITS4 

EF1/ 

EF2 

 rpb2-5F2/ 

rpb2-7CR 

      

Neocosmospora (Sandoval-Denis et 

al. 2018, Crous et al. 2021) 

ITS1/ 

ITS4 

EF1/ 

EF2 

 rpb2-5F2/ 

rpb2-7CR 

      

Bisifusarium (Schroers et al. 2009, 

Crous et al. 2021) 
ITS1/ 

ITS4 

EF1/ 

EF2 

 rpb2-5F2/ 

rpb2-7CR 

      

Diaporthe (Manawasinghe et al. 

2019, Norphanphoun et al. 2022) 

ITS1/ 

ITS4 

EF1-728F/ 

EF1-986R 

Bt2a/ 

Bt2b 

    CAL-228F/ 

CAL-737R 

  

Phaeoacremonium (Ye et al. 

2021b) 

  T1/ 

Bt2b 

   ACT-512F/ 

ACT-783R 

   

Coniella (Chethana et al. 2017) ITS1/ 

ITS4 

EF1-728F/ 

EF1-986R 

  LR5/ 

LROR 

H3-1a/ 

H3-1b 

    

Pestalotiopsis (Li et al. 2021) ITS1/ 

ITS4 

EF1-728F/ 

EF1-986R 

Bt2a/ 

Bt2b 

       

Neopestalotiopsis (Li et al. 2021) ITS1/ 

ITS4 

EF1-728F/ 

EF1-986R 

Bt2a/ 

Bt2b 

       

Bartalinia (Tibpromma et al. 2020) ITS1/ 

ITS4 

   LR5/ 

LROR 
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Table 2 Continued. 

 
Genera ITS tef1  tub2 rpb2  LSU his  act  cal  gapdh chs  

Colletotrichum (Jayawardena et al. 

2021) 
ITS1/ 

ITS4 

 T1/ 

Bt2b 

   ACT-512F/ 

ACT-783R 

CL1C/ 

CL2C 

GDF/ 

GDR 

CHS-79F/ 

CHS-345R 

Alternaria (Woudenberg et al. 

2013) 

ITS1/ 

ITS4 

EF1-728F/ 

EF1-986R 

 rpb2-5F2/ 

rpb2-7CR 

    gpd1/ 

gpd2 

 

Trichoderma (Zheng et al. 2021, 

Cai et al. 2022) 

ITS1/ 

ITS4 

EF1-728F/ 

EF1LLErev 

 rpb2-5F2/ 

rpb2-7CR 

      

Cladosporium (Bensch et al. 2012) ITS1/ 

ITS4 

EF1-728F/ 

EF1-986R 

    ACT-512F/ 

ACT-783R 

   

 

Table 3 Details of fungal taxa and sources. 

 
No. Family (count) Genus 

(count) 

Species Count Isolation source Records on 

grapevine in China 

Records on grapevine in other 

countries around the world 

1 

Botryosphaeriaceae 

(37) 

Botryosphaeria 
(17) 

B. dothidea 17 HB (T), YN (T, R), 

BJ (T), HE (T, TB) 

Yan et al. (2012) More than 20 countries 

2 Lasiodiplodia (9) L. citricola 4 HE (TB) Wu et al. (2021) Italy (Carlucci et al. 2015), 

Australia (Burgess et al. 2019) 

3 L. pseudotheobromae 3 YN (T, R) Dissanayake et al. 

(2015c) 

Brazil (Correia et al. 2016),  

Tunisia (Rezgui et al. 2018), 

Australia (Burgess et al. 2019) 

4 L. theobromae 2 HB (T) Yan et al. (2013) More than 15 countries (Farr & 

Rossman 2023) 

5 Diplodia (3) D. seriata 3 HE (T) Yan et al. (2013) More than 10 countries (Farr & 

Rossman 2023) 

6 Neofusicoccum (2) N. parvum 2 YN (T, R) Yan et al. (2013) More than 15 countries (Farr & 

Rossman 2023) 

7 Phaeobotryon 

(6) 

P. rhois 6 NX (T, R) First report  First report  

8 

Nectriaceae 

(72) 

Dactylonectria 

(28) 

D. novozelandica 12 YN (R), HE (TB, R), 

BJ (R) 

Tan et al. (2022) USA (Lawrence et al. 2019),  

New Zealand (Lawrence et al. 

2019), South Africa (Lombard et al. 

2014), Spain (Berlanas et al. 2020) 

9 D. alcacerensis 10 SX (R), BJ (TB, R), 

HE (R) 

Ye et al. (2021a) USA (Lawrence et al. 2019), 

Portugal (Carlucci et al. 2017),  
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Table 3 Continued. 

 
No. Family (count) Genus 

(count) 

Species Count Isolation source Records on 

grapevine in China 

Records on grapevine in other 

countries around the world 

       South Africa (Langenhoven et al. 

2018), Spain (Berlanas et al. 2020), 

Turkey (Güngör-Savaĸ et al. 2020) 

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. 2018), Portugal 

(Carlucci et al. 2017), South Africa 

(Lombard et al. 2014), Spain 

(Berlanas et al. 2020) 

12 Ilyonectria (7) I. liriodendri 7 SX (R), NX (T), BJ 

(TB) 

First report  More than 10 countries (Farr & 

Rossman 2023) 

13 Cylindrocladiella 

(3) 

C. viticola 3 YN (R) First repor t South Africa (van Coller et al. 

2005) 

14 Fusarium (21) F. oxysporum 9 HE (R, T), YN (R), FJ 

(R) 

Jayawardena et al. 

(2018) 

Australia, Brazil, South Africa, 

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 (T) 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 

(11) 

N. falciformis 7 SN (R); NX (T); BJ 

(R) 

First report  First report  

21 N. solani 4 HE (R), FJ (R) First report  Brazil, India (Jayawardena et al. 

2018) 

22 Bisifusarium (2) B. delphinoides 2 HE (R) First report  India (on Plasmopara viticola) 

(Ghule et al. 2018) 

23 

Diaporthaceae (39) 

Diaporthe (39) D. eres 37 BJ (T, R), HE (T, TB, 

R) 

Manawasinghe et al. 

(2019) 

More than 10 countries (Farr & 

Rossman 2023) 

24 D. unshiuensis 2 FJ (T) Manawasinghe et al. 

(2019) 
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Table 3 Continued. 

 
No. Family (count) Genus 

(count) 

Species Count Isolation source Records on 

grapevine in China 

Records on grapevine in other 

countries around the world 

25 Togniniaceae (2) Phaeoacremonium 

(2) 

P. iranianum 2 HE (T) First report  More than 5 countries (Farr & 

Rossman 2023) 

26 Schizoparmaceae (7) Coniella (7) C. vitis 7 BJ (T), HE (T, R) Chethana et al. 

(2017) 

 

27 

Sporocadaceae (16) 

Pestalotiopsis (6) P. kenyana 3 FJ (T) First report  First report  

28 P. rhodomyrtus 2 FJ (T) First report  First report  

29 P. adusta 1 FJ (R) First report  First report  

30 Neopestalotiopsis 

(2) 

N. rosae 2 YN (T, R) First report  USA (Cosseboom & Hu 2021) 

31 Bartalinia (8) B. kevinhydei 8 YN (T), NX (T), HE 

(T), BJ (T) 

First report  First report  

32 

Glomerellaceae (10) 

Colletotrichum 

(10) 

C. viniferum 6 FJ (S), BJ (T) Yan et al. (2015) Brazil (Echeverrigaray et al. 2020), 

Japan (Yokosawa et al. 2020), 

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 

Pleosporaceae (8) 

Alternaria (8) A. alternata 6 SX (T), HE (T, TB) Jayawardena et al. 

(2018) 

More than 10 countries (Farr & 

Rossman 2023) 

36 A. longipes  2 FJ (T) First report  First report  

37 

Hypocreaceae (6) 

Trichoderma (6) T. asperellum 3 YN (T, R) First report  Italy (Lorenzini et al. 2016) 

38 T. guizhouense 2 BJ (R) First report  First report  

39 T. virens 1 HE (R) Bruez et al. (2016) First report 

40 
Cladosporiaceae (2) 

Cladosporium (2) C. tenuissimum 2 FJ (T) Jayawardena et al. 

(2018) 

 

Total 10 21 40 199  21 first records 13 first records 

T-trunk; R-root; TB-trunk base. 

 

Phylogenetic analysis and morphological characterization 

 

Botryosphaeriaceae Theiss. & Syd [as óBotryosphaeriacaeô], Annls mycol. 16(1/2): 16 (1918) 

The Botryosphaeriaceae comprises a wide range of species as pathogens, endophytes or saprobes mainly on woody hosts. They are also known 

as opportunistic pathogens with changing environmental conditions and weak tree vigour (Phillips et al. 2013, Chethana et al. 2016).  
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Botryosphaeriaceae comprises 22 genera based on morphology and multi-gene phylogeny 

(Wijayawardene et al. 2021, Zhang et al. 2021), and eight genera have been reported to associate 

with grapevine trunk diseases (Gramaje et al. 2018). 

In this study, thirty-seven isolates of Botryosphaeriaceae were obtained, belonging to 

Botryosphaeria, Diplodia, Lasiodiplodia, Neofusicoccum and Phaeobotryon, representing seven 

species. For taxonomic treatments of Botryosphaeriaceae, we follow Zhang et al. (2021). 

 

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

 

Botryosphaeria dothidea (Moug.: Fr.) Ces. & De Not., Comm. Soc. crittog. Ital. 1 (fasc. 4): 212 

(1863) 

Index Fungorum number: IF183247; Facesoffungi number: FoF 03512 

Description ï see Phillips et al. (2013) 

Material examined ï China, Hubei Province, Wuhan City, on the trunk of Vitis vinifera, 28 

April 2021, Linna Wu and Xinghong Li, living cultures JZB310204, JZB310205; ibid., Yunnan 

Province, Binchuan County, on the trunk of Vitis vinifera, 23 July 2021, Linna Wu and Xinghong 

Li, living cultures JZB310206, JZB310211ïJZB310214; ibid., on the root of Vitis vinifera, 23 July 

2021, Linna Wu and Xinghong Li, living cultures JZB310207; ibid., Beijing city, on the trunk of 

Vitis vinifera, 25 August 2021, Linna Wu and Xinghong Li, living cultures JZB310208ï

JZB310210; ibid., 11 September 2021, Linna Wu and Xinghong Li, living cultures JZB310215, 

JZB310216; ibid., Hebei Province, Qinhuangdao City, Changli County, on the trunk of Vitis 

vinifera, 18 October 2021, Linna Wu and Xinghong Li, living cultures JZB310217, JZB310218; 

ibid., on the trunk-base of Vitis vinifera, 13 November 2021, Linna Wu and Xinghong Li, living 

cultures JZB310219, JZB310220. 

Notes ï In the multi-locus phylogenetic analyses, 17 isolates clustered with B. dothidea with 

69% ML bootstrap value and 0.95 BYPP (Fig. 3). Botryosphaeria dothidea is an opportunistic 

pathogen with a wide host range (Marsberg et al. 2017). Yan et al. (2013) have mentioned that  

B. dothidea was distributed in 18 provinces from north to south throughout China and took up 65% 

of all isolates among Botryosphaeria dieback pathogens in China (Yan et al. 2013). 

 

Diplodia Fr., in Montagne, Annls Sci. Nat., Bot., sér. 2 1: 302 (1834) 

 

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

Index Fungorum number: IF180468; Facesoffungi number: FoF 03596 

Description ï see Phillips et al. (2013) 

Material examined ï China, Hebei Province, Zhangjiakou City, Huailai County, on the trunk 

of Vitis vinifera, 22 August 2020, Linna Wu and Xinghong Li, living cultures JZB3140015ï

JZB3140017. 

Notes ï In the multi-locus phylogenetic analysis, three isolates clustered with D. seriata with 

100% bootstrap value and 1.0 BYPP (Fig. 3). The species were shown to be weakly pathogenic to 

grapevines in California (Úrbez-Torres & Gubler 2009). In China, D. seriata was first reported by 

Yan et al. (2011b) and its pathogenicity was also shown moderate virulence on most grapevine 

cultivars in China (Yan et al. 2013).  

 

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

 

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

Index Fungorum number: IF516777; Facesoffungi number: FoF 09503 

Description ï see Phillips et al. (2013) 

Material examined ï China, Hebei Province, Qinhuangdao City, Changli County, on the 

trunk base of Vitis vinifera, 13 November 2021, Linna Wu and Xinghong Li, living cultures 

JZB3130023ïJZB3130026. 
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Notes ï In the multi-locus phylogenetic analysis, four isolates clustered with L. citricola with 

95% ML bootstrap value and 1.0 BYPP (Fig. 3). Lasiodiplodia citricola was first reported on the 

grapevine in Italy in 2015 and showed aggressive pathogenicity (Carlucci et al. 2015). In 2020, it 

was first reported in China (Wu et al. 2021), causing severe symptoms or death of grapevine. 

 

 
 

Figure 3 ï Phylogenetic tree generated by maximum likelihood analysis of combined ITS, tef1 and 

tub2 sequence data of Botryosphaeria, Lasiodiplodia, Neofusicoccum and Diplodia species. 

Phyllosticta citricarpa (CBS 127454) was used as the outgroup taxon. The best scoring RAxML 

tree with a final likelihood value of ï8506.960370 was presented. The matrix had 695 distinct 

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 = 1.067796, CT = 4.612694, GT = 1.000000; 

gamma distribution shape parameter Ŭ = 0.659641. ML bootstrap support values Ó50% (BT) and 

Bayesian posterior probabilities Ó0.90 (PP) are shown near the nodes. The scale bar indicates 0.08  
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changes per site. Isolates from the current study are in red and type specimens are in bold. 

 

 
 

Figure 3 ï Continued. 

 

Lasiodiplodia pseudotheobromae A.J.L. Phillips, A. Alves & Crous, Fungal Diversity 28: 8 (2008) 

Index Fungorum number: IF510941; Facesoffungi number: FoF 00166 

Description ï see Phillips et al. (2013) 

Material examined ï China, Yunnan Province, Binchuan County, on the trunk of Vitis 

vinifera, 23 July 2021, Linna Wu and Xinghong Li, living cultures JZB3130020; ibid., on the root 

of Vitis vinifera, 23 July 2021, Linna Wu and Xinghong Li, living cultures JZB3130021, 

JZB3130022. 

Notes ï In the multi-locus phylogenetic analysis, three isolates clustered with  

L. pseudotheobromae with 84% ML bootstrap value and 1.0 BYPP (Fig. 3). Lasiodiplodia 

pseudotheobromae was first reported to cause the grapevine decline in Brazil (Correia et al. 2013) 

and was reported to cause pedicel and peduncle discolouration of grapes in China (Dissanayake et 

al. 2015c). 
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Lasiodiplodia theobromae (Pat.) Griffon & Maubl., Bull. Soc. mycol. Fr. 25: 57 (1909) 

Index Fungorum number: IF188476; Facesoffungi number: FoF 00167 

Description ï see Phillips et al. (2013) 

Material examined ï China, Hubei Province, Wuhan City, on the trunk of Vitis vinifera, 13 

November 2021, Linna Wu and Xinghong Li, living cultures JZB3130018, JZB3130019. 

Notes ï In the multi-locus phylogenetic analyses, two isolates clustered with L. theobromae 

with 80% ML bootstrap value and 0.99 BYPP (Fig. 3). Lasiodiplodia theobromae is one of the 

most aggressive causal agents of Botryosphaeria dieback, especially in regions with hot climates 

(Úrbez-Torres & Gubler 2009, Paolinelli-Alfonso 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. 2011a, 2013).  

 

Neofusicoccum 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 Fungorum number: IF500879; Facesoffungi number: FoF 02411 

Description ï see Phillips et al. (2013) 

Material examined ï China, Yunnan Province, Binchuan County, on the root of Vitis vinifera, 

23 July 2021, Linna Wu and Xinghong Li, living cultures JZB3120008; ibid., on the trunk of Vitis 

vinifera, 23 July 2021, Linna Wu and Xinghong Li, living cultures JZB3120009. 

Notes ï In the multi-locus phylogenetic analysis, two isolates clustered with N. parvum with 

75% bootstrap value and 1.0 BYPP (Fig. 3). Neofusicoccum parvum is one of the most aggressive 

Botryosphaeria dieback pathogens worldwide. This species can cause internal cankers in the 

permanent woody structure of the vine (Úrbez-Torres & Gubler 2009, Massonnet et al. 2017). In 

China, N. parvum was first reported as a grapevine Botryosphaeria dieback pathogen in 2013 while 

it showed weak pathogenicity on grapevines (Yan et al. 2013). 

 

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

 

Phaeobotryon rhois C.M. Tian, X.L. Fan & K.D. Hyde, in Fan, Hyde, Liu, Liang & Tian, 

Phytotaxa 205(2): 95 (2015) 

Index Fungorum number: IF 811599; Facesoffungi number: FoF 00596 

Asexual morph: Conidiomata stromatic, globose. Conidiophores reduced to conidiogenous 

cells. Conidiogenous cells hyaline, smooth, formed from the cells lining the inner walls of the 

locules. Conidia 19ï28 × 11ï15 ɛm, (xↄ ± SD = 23.5 ± 1.8 × 12.5 ± 1.0 ɛm, n = 50), ellipsoid or 

ovoid, verruculose, initially hyaline, aseptate, and become brown with the time, 1-septate when 

mature (Fig. 4). Sexual morph: Not observed. 

Culture characteristics ï Colonies on PDA were initially white with fluffy aerial mycelium, 

and later produced dark green to black pigments (Fig. 4). Colonies reached 8.0 cm in diameter after 

2 days at 25 ºC.  

Material examined ï China, Ningxia Province, Yinchuan City, on the trunk of Vitis vinifera, 

15 September 2021, Linna Wu and Xinghong Li (Inactive dry cultures JZBH3600001ï

JZBH3600003), living cultures JZB3600001ïJZB3600003; ibid., on the root of Vitis vinifera, 15 

September 2021, Linna Wu and Xinghong Li (Inactive dry cultures JZBH3600004ï

JZBH3600006), living cultures JZB3600004ïJZB3600006. 

Notes ï In the multi-locus phylogenetic analysis, six isolates clustered with P. rhois with 

99% bootstrap value and 1.0 BYPP (Fig. 5). This species was reported to cause dieback and canker 

disease on Rhus typhina in China (Fan et al. 2015), as well as Dioscorea nipponica, Platycladus 

orientalis and Rhamnus dahuricus in China (Pan et al. 2019). This is the first report of P. rhois 

associated with grapevine trunk diseases in China. 
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Figure 4 ï Morphological characterization of Phaeobotryon rhois (JZB3600005). a Upper view of 

the colony on PDA. b Reverse view of the colony on PDA. c A cross section of a conidioma.  

dïf Conidiophores and conidiogenous cells. gïj Mature and immature conidia. Scale bars: c = 100 

ɛm, dïf, hïj = 10 ɛm, g = 20 ɛm. 

 

Nectriaceae Tul. & C. Tul. [as óNectrieiô], Select. fung. carpol. (Paris) 3: 3 (1865) 

 

Cylindrocarpon-like fungi 

Cylindrocarpon-like species are widely distributed, soil-borne fungi around the world, 

including Campylocarpon, Cylindrocladiella, Cylindrodendrum, Dactylonectria, Ilyonectria, 

Neonectria, Pleiocarpon and Thelonectria (Capote et al. 2022). This group is considered as 

saprophytic or pathogenic causing cankers, root rot and decay of grapevines and many other plants 

(Jankowiak et al. 2016, Capote et al. 2022). Among them, all genera except Cylindrodendrum have 

been reported on the grapevines (Ye et al. 2021a). In this study, thirty-nine isolates representing six 

species belonging to Dactylonectria, Ilyonectria and Cylindrocladiella were identified.  

For taxonomic treatments, we follow Lu et al. (2020) and Ye et al. (2021a). 
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Figure 5 ï Phylogenetic tree generated by maximum likelihood analysis of combined ITS, tef1 and 

LSU sequence data of Phaeobotryon species. Barriopsis fusca (CBS 174.26) was used as the 

outgroup taxon. The best-scoring RAxML tree with a final likelihood value of -3653.517425 was 

presented. The matrix had 185 distinct alignment patterns, with 23.97% of undetermined characters 

or gaps. Estimated 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 distribution shape parameter Ŭ = 0.839033. ML bootstrap 

support values Ó50% (BT) and Bayesian posterior probabilities Ó0.90 (BYPP) are shown near the 

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 novozelandica L. Lombard & Crous, in Lombard, van der Merwe, Groenewald & 

Crous, Phytopath. Mediterr. 53(3): 523 (2014) 

Index Fungorum number: IF810150; Facesoffungi number: FoF 14330 

Description ï see Lombard et al. (2014) 

Material Examined ï China, Yunnan Province, Binchuan County, on the root of Vitis 

vinifera, 23 July 2021, Linna Wu and Xinghong Li, living cultures JZB3310031ïJZB3310034; 

China, Hebei Province, Qinhuangdao City, Changli County, on the trunk-base of Vitis vinifera, 13 

November 2021, Linna Wu and Xinghong Li, living cultures JZB3310035, JZB3310036; ibid., on 

the root of Vitis vinifera, 13 November 2021, Linna Wu and Xinghong Li, living cultures 

JZB3310037, JZB3310038; China, Beijing City, on the root of Vitis vinifera, 11 September 2021, 

Linna Wu and Xinghong Li, living cultures JZB3310039ïJZB3310042. 

Notes ï In the multi-locus phylogenetic analysis, twelve isolates clustered with  

D. novozelandica with 96% bootstrap value and 0.95 BYPP (Fig. 6). Dactylonectria novozelandica 

has been reported to cause black foot disease from grapevines in China (Tan et al. 2022). 
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Dactylonectria alcacerensis (A. Cabral, H. Oliveira & Crous) L. Lombard & Crous, in Lombard, 

van der Merwe, Groenewald & Crous, Phytopath. Mediterr. 53(3): 525 (2014) 

Index Fungorum number: IF810143; Facesoffungi number: FoF 14331 

Description ï see Cabral et al. (2012) 

Material Examined ï China, Shanxi Province, Linfen City, on the root of Vitis vinifera, 23 

June 2021, Linna Wu and Xinghong Li, living cultures JZB3310021ïJZB3310024; China, Beijing 

City, on the root of Vitis vinifera, 11 September 2021, Linna Wu and Xinghong Li, living cultures 

JZB3310025, JZB3310026; ibid., 27 April 2021, Haiyun Hai and Xinghong Li, living cultures 

JZB3310029, JZB3310030; China, Hebei Province, Qinhuangdao City, Changli County, on the root 

of Vitis vinifera, 18 October 2021, Linna Wu and Xinghong Li, living cultures JZB3310027, 

JZB3310028. 

Notes ï In the multi-locus phylogenetic analysis, ten isolates clustered with D. alcacerensis 

with 99% bootstrap value and 1.0 BYPP (Fig. 6). Dactylonectria alcacerensis has been reported as 

a pathogen causing the black foot disease of grapevines in China (Ye et al. 2021a). 

 

Dactylonectria torresensis (A. Cabral, Rego & Crous) L. Lombard & Crous, in Lombard, van der 

Merwe, Groenewald & Crous, Phytopath. Mediterr. 53(3): 528 (2014) 

Index Fungorum number: IF810153; Facesoffungi number: FoF 14332 

Description ï see Lombard et al. (2014) 

Material Examined ï China, Hebei Province, Huailai County, on the root of Vitis vinifera, 9 

July 2021, Linna Wu and Xinghong Li, living cultures JZB3310046, JZB3310047; China, Ningxia 

Province, Yinchuan City, on the root of Vitis vinifera, 15 September 2021, Linna Wu and 

Xinghong Li, living cultures JZB3310048. 

Notes ï In the multi-locus phylogenetic analysis, three isolates clustered with D. torresensis 

with 99% bootstrap value and 1.0 BYPP (Fig. 6). Dactylonectria torresensis has been reported to 

cause the black foot disease of grapevines in China (Ye et al. 2021a).  

 

Dactylonectria macrodidyma (Halleen, Schroers & Crous) L. Lombard & Crous, in Lombard, van 

der Merwe, Groenewald & Crous, Phytopath. Mediterr. 53(3): 527 (2014) 

Index Fungorum number: IF810147; Facesoffungi number: FoF 14333 

Description ï see Halleen et al. (2004) 

Material Examined ï China, Yunnan Province, Binchuan County, on the trunk of Vitis 

vinifera, 23 July 2021, Linna Wu and Xinghong Li, living cultures JZB3310043, JZB3310044; 

China, Beijing City, on the transition region between trunk and root of Vitis vinifera, 27 April 2021, 

Haiyun Tan and Xinghong Li, living cultures JZB3310045.  

Notes ï In the multi-locus phylogenetic analysis, three isolates clustered with  

D. macrodidyma with 100% bootstrap value and 1.0 BYPP (Fig. 6). Dactylonectria macrodidyma 

is one of the causal agents of the 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. lageniformis, D. alcacerensis, D. macrodidyma, D. torresensis and Neonectria sp. 1) 

(Ye et al. 2021a). 

 

Ilyonectria P. Chaverri & Salgado, in Chaverri, Salgado, Hirooka, Rossman & Samuels, Stud. 

Mycol. 68: 69 (2011)  

 

Ilyonectria liriodendri (Halleen, Rego & Crous) P. Chaverri & Salgado, in Chaverri, Salgado, 

Hirooka, Rossman & Samuels, Stud. Mycol. 68: 71 (2011) 

Index Fungorum number: IF518561; Facesoffungi number: FoF 14355 

Asexual morph: Macroconidia predominating, 1ï3-septate, straight to slightly curved, 

cylindrical, 3-septate macroconidia 24ï40 × 4ï7 ɛm (xↄ ± SD = 29.0 ± 3.7 × 5.1 ± 0.5 ɛm, n = 50). 

Microconidia ellipsoidal, subcylindrical to ovoid, 0ï1-septate, 6ï14 × 3ï4 ɛm, (xↄ ± SD = 9.2 ± 1.7 

Ĭ 3.5 Ñ 0.4 ɛm, n = 50) (Fig. 7). Sexual morph: Not observed. 
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Figure 6 ï Phylogenetic tree generated by maximum likelihood analysis of combined ITS, tef1, 

tub2 and his sequence data of Dactylonectria species. Campylocarpon pseudofasciculare (CBS 

112679) and C. fasciculare (CBS 112613) were used as the outgroup taxon. The best- scoring 

RAxML tree with a final likelihood value of -7792.518531 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, C = 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 distribution shape parameter Ŭ = 0.715661. ML bootstrap 

support values Ó50% (BT) and Bayesian posterior probabilities Ó0.90 (BYPP) are shown near the 

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 ï Colonies on PDA white with sparse aerial mycelium, reverse pale 

orange (Fig. 7), colonies reached 4.5 cm diam after 6 d. 

Material Examined ï China, Shanxi Province, Linfen City, on the root of Vitis vinifera, 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 



                    1358 

JZBH3610003ïJZBH3610006), living cultures JZB3610003ïJZB3610006; China, Beijing City, on 

the transition region between trunk and root of Vitis vinifera, 27 April 2021, Haiyun Tan and 

Xinghong Li (Inactive dry cultures JZBH3610007), living cultures JZB3610007. 

Notes ï In the multi-locus phylogenetic analysis, seven isolates clustered with I. liriodendri 

with 98% ML bootstrap value and 1.0 BYPP (Fig. 8). Ilyonectria liriodendri (former Neonectria 

liriodendri) has been reported as the pathogen of black foot of grapevines in many countries 

(Jayawardena et al. 2018). This is the first report of I. liriodendri on grapevines in China. 

 

 
 

Figure 7 ï Ilyonectria liriodendri (JZB3610001). a Upper view of the colony on PDA. b Reverse 

view of the colony on PDA. c, d Macroconidia and microconidia. Scale bars: c, d = 10 ɛm. 

 

Cylindrocladiella Boesew., Can. J. Bot. 60 (11): 2289 (1982) 

 

Cylindrocladiella viticola Crous & Van Coller, in van Coller, Denman, Groenewald, Lamprecht & 

Crous, Australas. Pl. Path. 34(4): 493 (2005) 

Index Fungorum: IF500187; Facesoffungi number: FoF 14356 

Asexual morph: Conidiophores penicillate and subverticillate, hyaline. Conidia cylindrical, 

straight, rounded at both ends, straight, 1-septate, 8ï16 × 2ï3 ɛm (xↄ ± SD = 12.1 ± 1.4 × 2.7 ± 0.3 

ɛm, n = 50). Chlamydospores arranged in chains (Fig. 9). Sexual morph: Not observed. 

Culture characteristics ï Colonies on PDA raised, cottony, yellow to umber, colonies reached 

6.4 cm diam after 6 d (Fig. 9). 
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Figure 8 ï Phylogenetic tree generated by maximum likelihood analysis of combined ITS, tef1, 

tub2 and his sequence data of Ilyonectria species. Campylocarpon pseudofasciculare (CBS 

112679) and C. fasciculare (CBS 112613) were used as the outgroup taxon. The best scoring 

RAxML tree with a final likelihood value of -8714.157328 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 = 0.229365, 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 shape parameter Ŭ = 0.587098. ML bootstrap 

support values Ó50% (BT) and Bayesian posterior probabilities Ó0.90 (BYPP) are shown near the 

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 Examined ï China, Yunnan Province, Binchuan County, on the root of Vitis 

vinifera, 23 July 2021, Linna Wu and Xinghong Li (Inactive dry cultures JZBH3320005, 

JZBH3320006, JZBH3320007), living cultures JZB3320005, JZB3320006, JZB3320007. 

Notes ï In the multi-locus phylogenetic analysis, three isolates clustered with C. viticola with 

100% ML bootstrap value and 0.97 BYPP (Fig. 10). Cylindrocladiella viticola was reported to 

cause cutting rot on grapevine in South Africa (van Coller et al. 2005). This is the first report of  

C. viticola associated with grapevine trunk diseases in China. 
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Figure 9 ï Morphological characterization of Cylindrocladiella 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. Scale bars: cïj =10 ɛm. 

 

Fusarium and allied fusarioid genera 

Fusarium includes a large number of species as saprobes, endophytes or pathogens 

(Sandoval-Denis et al. 2018). Among them, F. graminearum and F. oxysporum are ranked as the 

top 10 fungal pathogens with scientific and economic importance (Dean et al. 2012). 

Neocosmospora, previously known as F. solani species complex (FFSC), includes the most 

important and ubiquitous groups of pathogens (Sandoval-Denis et al. 2019). Bisifusarium is a new 

genus proposed in recent years, encompasses species previously included in the Fusarium dimerum 

species complex (Sandoval-Denis et al. 2018). 

In this study, thirty-four isolates from seven species belonging to Fusarium, Neocosmospora 

and Bisifusarium were identified (Fig. 11). For taxonomic treatments, we followed Crous et al. 

(2021). 

 

Fusarium Link, Mag. Gesell. naturf. Freunde, Berlin 3(1-2): 10 (1809) 

 

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

Index Fungorum: IF219366; Facesoffungi number: FoF 14334 

Description ï See Leslie & Summerell (2006) 

Material Examined ï China, Ningxia Province, Yinchuan City, on the trunk of Vitis vinifera, 

15 September 2021, Wei Zhang and Xinghong Li, living cultures JZB3110195, JZB3110196; 

China, Shanxi Province, Linfen City, on the trunk of Vitis vinifera, 23 June 2021, Linna Wu and 

Xinghong Li, living cultures JZB3110197, JZB3110198. 

Notes ï In the multi-locus phylogenetic analysis, four isolates clustered with F. acuminatum 

with 98% bootstrap value and 1.0 BYPP (Fig. 11). Fusarium acuminatum has been reported as a 

pathogen of grapevine wilt in Spain (Jayawardena et al. 2018). This is the first report of  

F. acuminatum associated with grapevine trunk diseases in China. 

 

Fusarium brachygibbosum Padwick, 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 distinct foot basal 

cells, usually have 5 septa, 23ï59 × 5ï6 ɛm (x← ± SD = 44.8 ± 5.9 × 5.7 ± 0.4 ɛm, n = 50). Spherical 

chlamydospores were produced from mycelium (Fig. 12). Sexual morph: Not observed. 
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Culture characteristics ï Colonies on PDA were initially white with abundant aerial 

mycelium, turning light orange in the center, reverse orange (Fig. 12). Colonies reached 7.7 cm in 

diameter after 4 days at 25 ºC. 

Material Examined ï China, Beijing City, on the root of Vitis vinifera, 11 September 2021, 

Linna Wu and Xinghong Li (Inactive dry cultures JZBH3110191ïJZBH3110194), living cultures 

JZB3110191ïJZB3110194. 

Notes ï In the multi-locus phylogenetic analysis, four isolates clustered with  

F. brachygibbosum with 100% bootstrap value and 1.0 BYPP (Fig. 11). Fusarium brachygibbosum 

was reported to cause root rot of soybean, tobacco and maize stalk rot in China (Shan et al. 2017, 

Wang et al. 2021, Qiu et al. 2021). This is the first report of F. brachygibbosum associated with 

grapevine trunk diseases in China. 

 

 
 

Figure 10 ï Phylogenetic tree generated by maximum likelihood analysis of combined ITS, tef1 

and tub2 sequence data of Cylindrocladiella species. Gliocladiopsis sagariensis (CBS 199.55) was 

used as the outgroup taxon. The best scoring RAxML tree with a final likelihood value of -

7461.214703 was presented. The matrix 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 = 

0.995371, CG = 0.438164, CT = 4.326124, GT = 1.000000; gamma distribution shape parameter Ŭ 

= 0.505492. ML bootstrap support values Ó50% (BT) and Bayesian posterior probabilities Ó0.90 

(BYPP) are shown near the nodes. The scale bar indicates 0.05 changes per site. Isolates from the 

current study are in red and type specimens are in bold. 
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Figure 11 ï Phylogenetic tree generated by maximum likelihood analysis of combined tef1 and 

rpb2 sequence data of Fusarium, Neocosmospora and Bisifusarium species. Fusicolla 
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aquaeductuum (CBS 734.79) was used as the outgroup taxon. The best-scoring RAxML tree with a 

final likelihood value of -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 Ŭ = 1.224492. ML bootstrap support values Ó50% (BT) and 

Bayesian posterior probabilities Ó0.90 (BYPP) are shown near the nodes. The scale bar indicates 

0.09 changes per site. Isolates from the current study are in red and type specimens are in bold. 

 

 
 

Figure 11ï Continued. 

 

Fusarium compactum (Wollenw.) Raillo, Fungi of the Genus Fusarium: 180 (1950) 

Index Fungorum: IF297537; Facesoffungi number: FoF 14337 

Asexual morph: Orange sporodochia formed on the CLA. Macroconidia produced from 

monophialides on branched conidiophores in sporodochia, have strong dorsi-ventral curvature with 

a pronounced foot cell and tapering elongate apical cell that is often needle like in appearance, 

usually 5-septate, 41ï91 × 3ï7 ɛm (x← ± SD = 66.7 ± 11.8 × 5.0 ± 0.6 ɛm, n = 50) (Fig. 13). Sexual 

morph: Not observed. 

Culture characteristics ï Colonies on PDA were 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 ºC. 

Material Examined ï China, Yunnan Province, Binchuan County, on the trunk of Vitis 

vinifera, 23 July 2021, Linna Wu and Xinghong Li (Inactive dry cultures JZBH3110190), living 

cultures JZB3110190. 

Notes ï In the multi-locus phylogenetic analysis, one isolate clustered with F. compactum 

with 100% bootstrap value and 1.0 BYPP (Fig. 11). Fusarium compactum was reported to cause 

wheat root and crown rot in Turkey (Tunali et al. 2008), or saprotroph on apples in Croatia (Sever 

et al. 2012). This is the first report of F. compactum associated with grapevine trunk diseases in the 

world. 
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Figure 12 ï Morphological characterization of Fusarium brachygibbosum (JZB3110191). a Upper 

view of the colony on PDA. b Reverse view of the colony on PDA. c Sporodochia formed on the 

surface of carnation leaves. d, e Macroconidia. f Chlamydospore. Scale bars: c = 50 ɛm, dïf = 10 

ɛm. 

 

Fusarium hainanense M.M. Wang, Qian Chen & 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. 

Macroconidia fusiform to falcate, straight to slightly curved, sometimes with constricted septa, 

have barely- to distinctly- notched basal cell and blunt to papillate apical cell, 1ï5-septate, 17ï39 × 

3ï5 ɛm, (x← ± SD = 27.6 ± 6.8 × 4.1 ± 0.5 ɛm, n = 50) (Fig. 14). Sexual morph: Not observed. 

Culture characteristics ï 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 ºC  

(Fig. 14). 

Material Examined ï China, Yunnan Province, Binchuan County, on the trunk of Vitis 

vinifera, 23 July 2021, Linna Wu and Xinghong Li (Inactive dry cultures JZBH3110199, 

JZBH3110200), living cultures JZB3110199, JZB3110200. 

Notes ï In the multi-locus phylogenetic analysis, two isolates clustered with F. hainanense 

with 100% bootstrap value and 1.0 BYPP (Fig. 11). Fusarium hainanense was first isolated from 

rice as an endophyte in China (Wang et al. 2019). This is the first host report of F. hainanense 

associated with grapevine trunk diseases in China. 

 

Fusarium lacertarum Subrahm. [as ólaceratumô], Mykosen 26 (9): 478 (1983) 

Index Fungorum: IF534970; Facesoffungi number: FoF 14336 

Asexual morph: On CLA, conidiophores branched or unbranched. Macroconidia variable in 

size, fusiform to falcate, straight to slightly curved, with foot-shaped basal cells, tapering to hooked 

apical cells, 2ï5-septate, 19ï36 × 3ï5 ɛm (x← ± SD = 27.8 ± 4.2 × 4.2 ± 0.5 ɛm, n = 50) (Fig. 15). 

Chlamydospores were in abundance and present in chains. Sexual morph: Not observed. 
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Culture characteristics ï Colonies on PDA were white with floccose aerial mycelium, turning 

pale buff in the center. Colonies reached 7.4 cm diam after 4 days at 25 ºC (Fig. 15). 

Material Examined ï China, Shannxi Province, Weinan City, on the root of Vitis vinifera, 29 

June 2021, Wei Zhang (Inactive dry cultures JZBH3110201), living cultures JZB3110201. 

Notes ï In the multi-locus phylogenetic analysis, one isolate clustered with F. lacertarum 

with 78% bootstrap value and 0.97 BYPP (Fig. 11). Fusarium lacertarum was isolated from 

Capsicum in China (Wang et al. 2019) and reported to cause cladode rot in Nopalea cochenillifera 

in Brazil (Santiago et al. 2018) and the head blight on sorghum in North Carolina (Beacorn & 

Thiessen 2021). This is the first report of F. lacertarum associated with grapevine trunk diseases in 

the world. 

 

 
 

Figure 13 ï Morphological characterization of Fusarium compactum (JZB3110190). a Upper view 

of the colony on PDA. b Reverse view of the colony on PDA. c Sporodochia formed on the surface 

of carnation leaves. d Conidiophores. e, f Macroconidia. Scale bars: c = 50 ɛm, dïf = 10 ɛm. 

 

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

Index Fungorum: IF218372; Facesoffungi number: FoF 03824 

Description ï see Lombard et al. (2019) 

Material Examined ï China, Hebei Province, Qinhuangdao City, Changli County, on the root 

of Vitis vinifera, 18 October 2021, Linna Wu and Xinghong Li, living cultures JZB3110181, 

JZB3110184; ibid., on the root of Vitis vinifera, 13 November 2021, Linna Wu and Xinghong Li, 

living cultures JZB3110185, JZB3110186; ibid., on the trunk of Vitis 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 of Vitis vinifera, 23 July 2021, Linna Wu and Xinghong Li, living 

cultures JZB3110187; China, Fujian Province, Longyan City, Shanghang County, on the root of 

Vitis vinifera, 19 January 2022, Linna Wu and Xinghong Li, living cultures JZB3110188, 

JZB3110189. 

Notes ï In the multi-locus phylogenetic analysis, nine isolates clustered with F. oxysporum 

with 100% ML bootstrap value and 1.0 BYPP (Fig. 11). Fusarium oxysporum is reported to be 

associated with grapevine decline and dieback in Australia (Highet & Nair et al. 1995, Castillo-

Pando et al. 2001), vascular wilt in Egypt (Ziedan et al. 2011) and withered rotten grapes in Italy 

(Lorenzini & Zapparoli 2015), or as an endophyte in Spain (González & Tello 2011), and 

saprotrophic fungi in China (Jayawardena et al. 2018).  

 

 
 

Figure 14 ï Morphological characterization of Fusarium hainanense (JZB3110199). a Upper view 

of the colony on PDA. b Reverse view of the colony on PDA. c Sporodochia formed on the surface 

of carnation leaves. d Conidiophores. eïi Macroconidia. Scale bars: c = 50 ɛm, dïi = 10 ɛm. 

 

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

 

Neocosmospora falciformis (Carrión) L. Lombard & Crous, Stud. Mycol. 80: 227 (2015) 

Index Fungorum: IF810958; Facesoffungi number: FoF 14357 

Asexual morph: Sporodochia formed abundantly on CLA. Conidiophores verticillately 

branched; phialides subcylindrical to doliiform, smooth- and thin-walled. Macroconidia slightly 

fusoid to falcate, with blunt apical cells and barely notched basal cell, 2ï5-septate, 25ï46 × 5ï8 

ɛm, (x← ± SD = 39.4 ± 4.7 × 5.9 ± 0.7 ɛm, n = 50). Microconidia ellipsoidal to subcylindrical, 

straight or gently curved, 0ï1-septate. Chlamydospores were globose to subglobose, single-celled, 

terminal and rough-walled (Fig. 16). Sexual morph: Not observed. 
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Culture characteristics ï Colonies on PDA were white to pale-cream with sparse floccose 

aerial mycelium, growing in concentric rings, reverse beige. Colonies reached 4.9 cm diam after 4 

days at 25 ºC (Fig. 16). 

 

 
 

Figure 15 ï Morphological characterization of Fusarium lacertarum (JZB3110201). a Upper view 

of the colony on PDA. b Reverse view of the colony on PDA. c Conidiophores. dïf Macroconidia. 

Scale bars: c = 20 ɛm, dïf = 10 ɛm. 

 

Material Examined ï China, Shaanxi Province, Weinan City, on the root of Vitis vinifera, 29 

June 2021, Wei Zhang (Inactive dry cultures JZBH3620005), living cultures JZB3620005; China, 

Ningxia Province, Yinchuan City, on the trunk of Vitis vinifera, 15 September 2021, Weizhang and 

Xinghong Li (Inactive dry cultures JZBH3620006, JZBH3620007), living cultures JZB3620006, 

JZB3620007; China, Beijing City, on the root of Vitis vinifera, 11 September 2021, Linna Wu and 

Xinghong Li (Inactive dry cultures JZBH3620008ïJZBH3620011), living cultures JZB3620008ï

JZB3620011. 

Notes ï In the multi-locus phylogenetic analysis, seven isolates clustered with N. falciformis 

with 52% ML bootstrap value and 1.0 BYPP (Fig. 11). Neocosmospora falciformis (former 

Fusarium falciforme) was reported to cause root rot in Weigela florida and Dioscorea polystachya 

in China (Shen et al. 2020, Zhang et al. 2020), foot rot and wilt in tomatoes and maize stalk rot in 

Mexico (Vega-Gutiérrez et al. 2019, Douriet-Angulo et al. 2019). This is the first report of  

N. falciformis associated with grapevine trunk diseases in the world. 
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Figure 16 ï Morphological characterization of Neocosmospora falciformis (JZB3620005). a Upper 

view of the colony on PDA. b Reverse view of the colony on PDA. c Sporodochia formed on the 

surface of carnation leaves. dïf Microconidia. g Chlamydospore. h Conidiophores and phialides.  

iïn Macroconidia. Scale bars: cïn = 10 ɛm. 

 

Neocosmospora solani (Mart.) L. Lombard & 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 CLA. Conidiophores branched. 

Macroconidia are relatively wide falcate or fusoid, straight or slightly curved with blunt apical cells 

and notched or round basal cell, 3ï5-septate, 25ï58 × 5ï7 ɛm (x← ± SD = 47.5 ± 6.4 × 6.1 ± 0.5 ɛm, 

n = 50) (Fig. 17). Sexual morph: Not observed. 

Culture characteristics ï 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 ºC (Fig. 17). 

Material Examined ï China, Fujian Province, Longyan City, Shanghang County, on the root 

of Vitis vinifera, 19 January 2022, Linna Wu and Xinghong Li (Inactive dry cultures 

JZBH3620001ïJZBH3620003), living cultures JZB3620001ïJZB3620003; China, Hebei Province, 

Qinhuangdao City, Changli County, on the root of Vitis vinifera, 13 November 2021, Linna Wu 

and Xinghong Li (JZBH3620004), living cultures JZB3620004. 

Notes ï In the multi-locus phylogenetic analysis, four isolates clustered with N. solani with 

92% ML bootstrap support values and 1.0 BYPP (Fig. 11). Neocosmospora solani (former 

Fusarium solani) is an important pathogen and the most common species with a wide host range 

(Sandoval-Denis et al. 2019). This species was isolated from grapevine in Brazil and India 

(Jayawardena et al. 2018). This is the first report of N. solani associated with grapevine trunk 

diseases in China. 
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Figure 17 ï Morphological characterization of Neocosmospora solani (JZB3620004). a Upper 

view of the colony on PDA. b Reverse view of the colony on PDA. c Sporodochia formed on the 

surface of carnation leaves. d Conidiophores. e, f Microconidia. gïn Macroconidia. Scale bars: c = 

100 ɛm, dïn = 10 ɛm. 

 

Bisifusarium L. Lombard, Crous & W. Gams, in Lombard, van der Merwe, Groenewald & Crous, 

Stud. Mycol. 80: 223 (2015) 

Bisifusarium delphinoides (Schroers, Summerb., OôDonnell & Lampr.) L. Lombard & Crous, in 

Lombard, van der Merwe, Groenewald & Crous, Stud. Mycol. 80: 224 (2015) 

Index Fungorum: IF810228; Facesoffungi number: FoF 14364 

Description ï See Schroers (2009) 

Material Examined ï China, Hebei Province, Zhangjiakou City, Huailai County, on the root 

of Vitis vinifera, 9 July 2021, Linna Wu and Xinghong Li (Inactive dry cultures JZBH3630001, 

JZBH3630002), living cultures JZB3630001, JZB3630002. 

Notes ï In the multi-locus phylogenetic analysis, two isolates clustered with B. delphinoides 

with 100% ML bootstrap value and 1.0 BYPP (Fig. 11). The species was isolated from Citrus in the 

USA (Schroers et al. 2009), oriental melon (nonpathogenic) in Korea (Seo & Kim 2017), and as 

putative mycoparasites of Plasmopara viticola, which cause downy mildew in grapevines (Ghule et 

al. 2018). This is the first report of B. delphinoides associated with grapevine trunk diseases in 

China.  

 

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

 

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

The genus Diaporthe comprises pathogenic, endophytic and 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. 2014). In this study, 39 isolates belonging to Diaporthe species were 

identified. For taxonomic treatments, we follow Norphanphoun et al. (2022). 

 

Diaporthe eres Nitschke, Pyrenomyc. Germ. 2: 245 (1870) 

Index Fungorum: IF172054; Facesoffungi number: FoF 02182 
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Description ï See Udayanga et al. (2014) 

Material Examined ï China, Beijing City, on the trunk of Vitis vinifera, 11 September 2021, 

Linna Wu and Xinghong Li, living cultures JZB320221ïJZB320228, JZB320232ïJZB320235; 

ibid., on the root of Vitis vinifera, 11 September 2021, Linna Wu and Xinghong Li, living cultures 

JZB320229ïJZB320231, JZB320236; China, Hebei Province, Qinhuangdao City, Changli County, 

on the trunk of Vitis vinifera, 13 November 2021, Linna Wu and Xinghong Li, living cultures 

JZB320237ïJZB320239; ibid., Changli County, on the trunk base of Vitis vinifera, 13 November 

2021, Linna Wu and Xinghong Li, living cultures JZB320240, JZB320241; ibid., on the root of 

Vitis vinifera, 13 November 2021, Linna Wu and Xinghong Li, living cultures JZB320242ï

JZB320244; ibid., Zhangjiakou City, Huailai County, on the trunk of Vitis vinifera, 22 August 

2021, Linna Wu and Xinghong Li, living cultures JZB320245ïJZB320247; ibid., on the trunk of 

Vitis vinifera, 24 October 2020, Linna Wu and Xinghong Li, living cultures JZB320248ï

JZB320251; ibid., on the trunk of Vitis vinifera, 25 July 2020, Linna Wu and Xinghong Li, living 

cultures JZB320252; ibid., on the root of Vitis vinifera, 9 July 2021, Linna Wu and Xinghong Li, 

living cultures JZB3202513ïJZB3202567. 

Notes ï In the multi-locus phylogenetic analysis, forty-four isolates clustered with two clades 

of D. eres (Fig. 18). Diaporthe eres was regarded as the most prominent and widespread species 

associated with grapevine dieback in China (Manawasinghe et al. 2019).  

 

Diaporthe unshiuensis F. 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 

Description ï See Huang et al. (2015) 

Material Examined ï China, Fujian Province, Longyan City, Shanghang County, on the trunk 

of Vitis vinifera, 19 January 2022, Linna Wu and Xinghong Li, living cultures JZB320258, 

JZB320259. 

Notes ï In the multi-locus phylogenetic analysis, two isolates clustered with D. unshiuensis 

with 100% ML bootstrap value and 1.0 BYPP (Fig. 18). Diaporthe unshiuensis has been recorded 

to be associated with Diaporthe dieback in China (Manawasinghe et al. 2019). 

 

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

 

Phaeoacremonium W. Gams, Crous & M.J. Wingf., Mycologia 88 (5): 789 (1996) 

Phaeoacremonium spp. are common pathogens on stems and branches on a wide range of 

woody hosts, especially on grapevine (Gramaje et al. 2015). In 2021, Phaeoacremonium minimum 

was first reported as a pathogen of Esca disease in China (Ye et al. 2020). In this study, we follow 

Ye et al. (2021b) for taxonomic treatments. 

 

Phaeoacremonium iranianum L. Mostert, Gräfenhan, W. Gams & Crous, in Mostert, Groenewald, 

Summerbell, Gams & Crous, Stud. Mycol. 54: 83 (2006) 

Index Fungorum: IF500227; Facesoffungi number: FoF 14338 

Asexual morph: Conidiophores unbranched, erect. Phialides mostly monophialidic, have 

three types: type I phialides the shortest, cylindrical; type II phialides medium sized, elongate-

ampulliform to navicular; type III phialides were long, subcylindrical to navicular, some tapering 

towards the apex to form a thin neck. Conidia oblong-ellipsoidal, 4ï9 × 2ï3 ɛm (x← ± SD = 6.1 ± 

1.2 Ĭ 2.3 Ñ 0.3 ɛm, n = 50) (Fig. 19). Sexual morph: Not observed. 

Culture characteristics ï Colonies on PDA felty, olive-brown, in reverse dark brown. 

Colonies reached 7.7 cm diam after 28 days at 25 ºC (Fig. 19). 

Material Examined ï China, Hebei Province, Changli County, on the trunk of Vitis vinifera, 

18 October 2021, Linna Wu and Xinghong Li (Inactive dry cultures JZBH3190013, 

JZBH3190014), living cultures JZB3190013, JZB3190014. 
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Figure 18 ï Maximum likelihood analysis of combined ITS, tub2, cal and tef1 sequence data of 

Diaporthe species. Diaporthella corylina (CBS 121124) was used as the outgroup taxon. The best 

scoring RAxML tree with a final likelihood value of -17167.323573 was presented here. The 

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 = 1.228789, CG = 1.147037, CT 

= 4.911515, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.721142. ML bootstrap 
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support values Ó50% (BT) and Bayesian posterior probabilities Ó0.90 (BYPP) are shown near the 

nodes. The scale bar indicates 0.2 changes per site. Isolates from the current study are in red and 

type specimens are in bold. 

 

Notes ï In the multi-locus phylogenetic analysis, two isolates clustered with P. iranianum 

with 100% ML bootstrap value and 1.0 BYPP (Fig. 20). Phaeoacremonium iranianum was initially 

isolated form kiwi fruit and grapevines in Iran and Italy (Mostert et al. 2006) and reported to cause 

Esca disease of grapevine in Canada, Italy, South Africa and Spain (Gramaje et al. 2015). This is 

the first report of P. iranianum associated with grapevine trunk diseases in China. 

 

 
 

Figure 19 ï Morphological characterization of Phaeoacremonium iranianum (JZB3190014).  

a Upper view of the colony on PDA. b Reverse view of the colony on PDA. c Conidia.  

d, e Conidiophore. f, g Type III phialides. h, i Type II Phialides. j, k Type I phialides. Scale bars: cï

k = 10 ɛm. 

 

Schizoparmaceae Rossman, D.F. Farr & Castl. [as óSchizoparmeaceaeô], Mycoscience 48 (3): 137 

(2007) 

 

Coniella Höhn., Ber. dt. bot. Ges. 36 (7): 316 (1918) 

For taxonomic treatments, we follow Chethana et al. (2017). 

 

Coniella vitis Chethana, J.Y. Yan, X.H. Li & K.D. Hyde, in Chethana, Zhou, Zhang, Liu, Xing, 

Hyde, Yan & Li, Pl. Dis. 101 (12): 2129 (2017) 

Index Fungorum: IF819365; Facesoffungi number: FoF 02722 

Description ï See Chethana et al. (2017) 
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Figure 20 ï Phylogenetic tree generated by maximum likelihood analysis of combined act and tub2 

sequence data of Phaeoacremonium species. Pleurostoma richardsiae (CBS 270.33) was used as 

the outgroup taxon. The best scoring RAxML tree with a final likelihood value of -10031.367491 

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; substitution rates AC = 1.424857, AG = 5.577572, AT = 1.486155, CG = 

1.182568, CT = 5.200674, GT = 1.000000; gamma distribution shape parameter Ŭ = 2.279586. ML 

bootstrap support values Ó50% (BT) and Bayesian posterior probabilities Ó0.90 (BYPP) are shown 

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

red and type specimens are in bold. 

 

Material Examined ï China, Beijing City, on the trunk of Vitis vinifera, 11 September 2021, 

Linna Wu and Xinghong Li, living cultures JZB3700081, JZB3700082; China, Hebei Province, 

Changli County, on the trunk of Vitis vinifera, 18 October 2021, Linna Wu and Xinghong Li, living 
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cultures JZB3700083, JZB3700084; ibid., on the root of Vitis vinifera, 18 October 2021, Linna Wu 

and Xinghong Li, living cultures JZB3700085ïJZB3700087. 

Notes ï In the multi-locus phylogenetic analysis, seven isolates clustered with C. vitis with 

85% ML bootstrap values and 0.97 BYPP (Fig. 21). Coniella vitis was described as a novel species 

causing white rot in grapevine berries in China (Chethana et al. 2017). 

 

 
 

Figure 21 ï Phylogenetic tree generated by maximum likelihood analysis of combined ITS, his, 

LSU and tef1 sequence data of Coniella species. Melanconiella sp. (CBS 110385) was used as the 

outgroup taxon. The best-scoring RAxML tree with a final likelihood value of -12111.406531 was 

presented. The matrix had 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, CG = 0.884497, 

CT = 5.752512, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.397636. ML bootstrap 

support values Ó50% (BT) and Bayesian posterior probabilities Ó0.90 (BYPP) are shown near the 

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

type specimens are in bold. 


