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Abstract: [Objective] Grapevine trunk diseases (GTDs) refer to a complex of fungal diseases that pri-
marily damage grapevine wood. Currently, five major fungal- associated GTDs have been reported
worldwide: Esca, Black foot disease, Botryosphaeria dieback, Eutypa dieback, and Phomopsis dieback.
In China, Eutypa dieback was first reported in 2007, followed by subsequent discoveries of Botryos-
phaeria dieback, Phomopsis dieback, Black foot disease, and Esca. In recent years, grapevine trunk dis-
eases have emerged as a major limiting factor hindering the healthy development of China's grapevine
industry. However, there remains a lack of systematic and comprehensive understanding regarding the
incidence, geographical distribution, pathogen composition, and severity of grapevine trunk diseases
across China's various grape-growing regions. This study aims to clarify the main symptoms, types, dis-
tribution, and occurrence characteristics of GTDs in China, thereby providing a scientific basis for the

formulation of effective disease management strategies. [Methods] From 2020 to 2024, field surveys
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were conducted in 74 vineyards in 17 provinces (Beijing, Hebei, Yunnan, Ningxia, Shanxi, Shaanxi,
Henan, Heilongjiang, Guangxi, Xinjiang, Hubei, Jiangsu, Jilin, Shandong, Gansu, Liaoning, and Fujian),
thereby covering the major grape-producing regions in China. Investigations were carried out during
spring and autumn when the typical symptoms of GTDs were observed easily. Using the five-point sam-
pling method, five points were randomly selected in each vineyard, with at least 100 vines inspected per
point. Plants showing symptoms such as dead vines, weak growth, delayed development, yellowing or
reddening leaves, small leaves, and poor root development were recorded as suspected GTDS cases.
The total number of plants and diseased plants were recorded, and the disease incidence was calculated
using the formula: Incidence/% = (Number of diseased plants / Total plants) x 100. A total of 177 typi-
cal symptomatic samples were collected from various vineyards. For pathogen isolation, tissue frag-
ments (4-5 mm) were taken from the margin between necrotic and healthy tissues, surface-sterilized
with 75% ethanol for 30 s, rinsed three times with sterile water, dried on sterile filter paper, and placed
on potato dextrose agar (PDA) plates. After incubation at 25 °C for 5-7 days, hyphal tips were trans-
ferred to new PDA plates and isolates were purified by single-spore isolation. Preliminary morphologi-
cal identification was based on colony characteristics, hyphae, and spores. DNA was extracted from pu-
rified isolates, and species identification was performed using ITS sequencing with primers ITS4/ITSS.
The distribution and characteristics of GTDS occurrence across regions were analyzed based on isola-
tion results. [Results] The main disease symptoms of GTDs observed in the field include plant mortali-
ty and vine decline, frequently accompanied by leaf abnormalities, impaired fruit development, and vas-
cular discoloration. The average disease incidence ranged from 3.3% to 27.2%, exhibiting significant re-
gional variations. Higher incidence rates were recorded in Shanxi, Beijing, Ningxia, and Yunnan, while
the lowest was found in Shandong. All five major GTDs were present in China, and Botryosphaeria die-
back, Black foot disease and Phomopsis dieback are the most prevalent types. Their distributions varied
regionally: Botryosphaeria dieback was the most widespread, occurring in 14 provinces/municipalities
except Liaoning, Jilin, and Gansu; Black foot disease was found in 11 provinces, excluding Fujian, Hu-
bei, Jiangsu, Jilin, and Shandong; Phomopsis dieback was detected in 8 provinces; Esca was only ob-
served in 6 northern provinces (Hebei, Ningxia, Shanxi, Xinjiang, Heilongjiang, and Jilin); and Eutypa
dieback was identified only in Beijing. The diversity of GTDs types also varied significantly among re-
gions, with complex disease compositions (involving four GTDs types) found in Beijing, Hebei,
Shanxi, Heilongjiang, and Ningxia. Pathogen isolation and identification from 177 samples yielded 570
fungal isolates associated with GTDs, accounting for 52% of all isolates and belonging to 13 genera.
Fungi associated with Botryosphaeria dieback included Botryosphaeria, Lasiodiplodia, Neofusicoccum,
and Diplodia; those related to Black foot disease included Ilyonectria, Dactylonectria, Cylindrocladiel-
la, Cylindrocarpon, and Campylocarpon; Phomopsis dieback was associated with Diaporthe; Esca was
linked to Cadophora and Phaeoacremonium; and Eutypa dieback was associated with Paraeutypella.
Newly reported fungal genera were found in 15 of the 17 provinces, with the exceptions of Shandong
and Gansu. Botryosphaeria dieback was the most commonly occurred GTDs in China (35.5%), fol-
lowed by Black foot disease (23.2%), Phomopsis dieback (13%), and Esca (2.8%). Furthermore, the
study observed instances of co-infection involving two or more grapevine trunk diseases. Co-infections
frequently involved combinations of Botryosphaeria dieback with Black foot disease or Phomopsis die-
back. Disease occurrence was also closely correlated with vine age, with older vines of the same culti-
var showing more severe symptoms. [Conclusion] All five major GTDs are now present in China, and

each of the 17 surveyed provinces/municipalities reported occurrences of GTDs. The geographic range
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of GTDs has expanded, and the complexity of disease composition has increased, posing greater chal-

lenges for control. This study clarifies the main symptoms, types, and distribution of GTDs in China,

providing important data to support grape production, viticulture practices, and the development of ef-

fective disease management strategies.
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A-B. Consecutive plants in the field exhibiting complete plant mortality; C. Failure to sprout normally; D. Normal growth, flowering, and fruit set

in early spring, followed by rapid wilting and death of entire plants during the young fruit stage; E-G. Discoloration (browning) of vascular tissues in

affected branches with radiating black spots; H-1. Dense formation of conidiomata (black and gray-black granular structures) beneath the bark of in-

fected branches; J-K. Poor root system development with reduced fibrous roots; L-M. Cross-sections of roots from affected plants showing black ne-

crotic lesions and minute black spots.
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Fig. 1 Illustrates the dieback symptoms of field-grown vines induced by grapevine trunk diseases
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A. Abnormal shoot growth in the field; B-F. Diseased plants with weakened vigor exhibiting abnormal leaf coloration during mid-to-late growth

stages, including yellowing, reddening, or purpling, with some showing “tiger-stripe patterns”; G. Desiccation of fruit clusters; H. Poor fruit develop-

ment characterized by premature veraison and berry size heterogeneity; I-J. Comparison of diseased (I) and healthy (J) berries from the same vine-

yard block, showing impaired coloration in diseased fruits; K. Damage at the root crown base presenting wounds, tissue hyperplasia, and black granu-

lar fungal fruiting bodies; L-M. Vascular discoloration in affected plants.
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Fig. 2 Symptoms of vineyard decline caused by grapevine trunk diseases



%56 3 A, A5 IR A R R S F SO A 1529
*x1 REFERTHREPEHMXEHERREERR
Table 1 Survey regions and sampling information of grapevine trunk diseases in China
i EbCH CPRRE RRER W SR IR e Tiih
Region Number Avqage Siample Biotryosphaerla Phomops1s Bilack foot E§ca complex E}ltypa
of orchard incidence rate/%  size dieback dieback disease disease dieback
JE 5t Beijing 15 25.7 52 Vv VvV Vv V
Ik Hebei 8 9.7 36 v vV vV vV
Z: 74 Yunnan 23 22.9 25 % vV vV
T 5 Ningxia 5 25.0 9 Vv vV vV Vv
1174 Shanxi 3 272 7 % vV vV v
76 Shaanxi 4 6.5 8 Vv Vv
i Xinjiang 3 17.9 4 Vv VvV %
1#1t Hubei 1 10.0 3 v
1l R Shandong 1 33 1 Vv
"7 Guangxi 2 / 9 Vv v VvV
i1 Heilongjiang 1 / 8 Vv vV V Vv
VL5 Jiangsu 1 / 2 Vv
K Jilin 1 / 3 vV v
Hilt Gansu 1 / 1 Vv
1L 7* Liaoning 1 / 2 V
Vi Henan 3 / 6 VvV V
i Fujian 1 / 1 Vv

T/ FRIR IR O T R A R  ERR A AT T E NS

Note: “/” indicates that no morbidity survey was conducted, but samples were collected for laboratory diagnosis.
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Table 2 Pathogen species and associated grapevine trunk diseases across different regions in China
Fa X R i JE L P X e o J L
No. Region Disease type Fungal agents No. Region Disease type Fungal agents
1 Jt 3 Beijing A T Botryosphaeria ™ 12 S A Diaporthe **
Botryosphaeria dieback  Neofusicoccum * Phomopsis dieback
o - o
Lasiodiplodia A AR Dactylonectria *
%) R Diaporthe ™ Black foot disease Cylindrocarpon *
Phomopsis dieback T R Cadophora *
4 AR Dactylonectria ™ Esca complex disease Phaeoacremonium *
i ja "V - Pk e ) 5
Black foot disease Ilyonectria 7 K76 Shaanxi 253859 Botryosphaeria ™
1 O 5 Paraeutypella * Botryosphaeria dieback
Eutypa dieback A7 = K Diaporthe *
2 1t Hebei T B IR Botryosphaeria ™ Phomopsis dieback
T . - [26]
Botryosphaeria dieback  Diplodia HiA AR Ilyonectria *
1A S A Diaporthe ™ Black foot disease Cylindrocladiella ™
Phomopsis dieback 8 [P Henan IRyl Botryosphaeria ™
T AR Dactylonectria ™! Botryosphaeria dieback  Lasiodiplodia !
BlAack foot disease %) AR Dactylonectria *
i A A Cadophora * Black foot disease Ilyonectria *
EsAca complex discase 9  Hi¥E Xinjiang & O Botryosphaeria ™
3 T Yunnan B E 55 Botryosphaeria " Botryosphaeria dieback
B L ; - o
otryosphaeria dieback ]L\fezv)fu;c;)c;un[zm A R Dactylonectria *
asioarpiodia Black foot disease
=y = i *
k] xﬁﬁi 4 Diaporthe LR Cadophora *
Phomopsis dieback .
Esca complex disease
) . ppei g 1181 . I
] 28] TR *Eﬁi' Dactylongtrld 10 4% % Fujian R IR Botryosphaeria *
Black foot disease Ilyonectria * Botrvosphaeria dicback
Cylindrocladiella " o4 p
Campylocarpon * 11 ¥4k Hubei A0 Botryosphaeria ™
. . . . . [14]
4 FH Ningda  HI&I I Botryosphaeria ™ Bon?/osphaerla dieback  Lasiodiplodia
Botryosphaeria dieback  Neofusicoccum * 12 J7 Y Guangxi & 7R Botryosphaeria ™
Lasiodiplodia * Botryosphaeria dieback
IR Diaporthe * 1% Diaporthe **
Phomopsis dieback Phomopsis dieback
1 2] PR AR Dactylonectria ™ 1 ] AR Dactylonectria *
Black foot disease Ilyonectria. " Black foot disease Ilyonectria *
1 R Cadophora * 13 VLJhJiangsu & B Botryosphaeria ™
Esca complex disease Botryosphaeria dieback
5 11178 Shanxi A R Botryosphaeria ™ 14 FH#kJilin ] A Diaporthe ™
Botryosphaeria dieback Phomopsis dieback
IRy Diaporthe. * 4 A Cadophora *
Phomopsis dieback Esca complex disease Phaeoacremonium *
i1 5] PR AR Dactylonectria ™! 15 1li%< Shandong i %] 5t 75 Botryosphaeria *¥
Black foot disease Ilyonectria " Botryosphaeria dieback
1 R Cadophora * 16 Hil Gansu %) AR IR Dactylonectria *
Esca complex disease Black foot disease
6 BRIl A TR Botryosphaeria * 17 3T Liaoning 7§ %] AR Ilyonectria *
Heilongjiang  Botryosphaeria dieback Black foot disease Cylindrocladiella *
W RN IR AR R
Note: * indicates newly reported genera in the respective province.
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Fig. 3 Incidence of single and co-infections of grapevine trunk diseases
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