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Occurrence of grapevine trunk diseases caused by fungal pathogens in

the domestic and overseas

YE Qingtong"?, LI Yameng', ZHOU Yueyan"’, LI Xinghong', ZHANG Wei', SUN Qian"*, HAN Chang-
ping"’, YAN Jiye"

('Beijing Key Laboratory of Environment Friendly Management on Fruit Diseases and Pests in North China/Institute of Plant and Envi-

ronment Protection, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China; *Department of Plant Pathology, Chi-
na Agricultural University, Beijing 100193, China)

Abstract: Grapevine trunk diseases (GTDs) are mainly associated with trunk necrosis, cankers and die-
backs, and lead to whole plant death in severe cases. GTDs are one of the most virulent diseases on
grapevine that affect the yield and quality significantly. To date, there are five fungus-related GTDs re-
ported in the world (Esca disease complex, Black foot disease, Botryosphaeria dieback, Eutypa dieback
and Diaporthe dieback), and three of them including Botryosphaeria dieback, Eutypa dieback and Dia-
porthe dieback have been reported in China. Esca disease complex was first reported on grapevine in
France in 1865. It causes serious economic losses in many grape-growing countries and regions, espe-
cially in Europe. The average incidence of Esca disease complex had increased to 32.6% in many ma-
ture vineyards of central-eastern Italy from 2005 to 2007. The symptoms of Esca disease complex in the
field vary with the grape variety, the age of the vine and the affected plant part. To date, there are 48
pathogenic fungi associated with Esca disease complex including Phaemoniella chlamydospora, Phaeo-
acremonium spp., Cadophora spp., and some basidiomycetes (Coprinellus spp., Fomitiporia spp., Fomi-
tiporella spp., Inocutis spp., Phellinus spp. and Stereum spp.). Black foot disease (BFD) is one of the
most significant GTDs, especially for nurseries and young plantations. It was first reported on grape-
vine in France in 1961. In the Czech Republic, about 30% of plants showed root necrosis, reduced root

biomass, and wood necrosis in the basal ends of the rootstock, which are typical symptoms of BFD that
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appear after one year of cultivation in 2015. The typical symptoms of this disease can be of external
symptoms such as delayed or absent budding in the nurseries, stunted growth, shortened internodes with
small-sized trunks in new plantations, and chlorotic leaves with necrotic margins in the field, and inter-
nal symptoms such as brown to black necrosis on the base of the rootstock and sunken necrotic root le-
sions of the root hairs. To date, there are 32 fungal species associated with BFD in the world including
the species belonging to Campylocarpon, Cylindrocarpon, Cylindrocladiella, Dactylonectria, Ilyonec-
tria, Neonectria, Pleiocarpon and Thelonectria. Botryosphaeria dieback was first reported on grapevine
in Canada in 1964. It occurs in most of the grape-growing regions, and the incidence of Botryosphaeria
dieback varies with different grape-growing countries. The typical symptoms of this disease include the
dieback of the branches or trunks, brown to black wedge-shaped or arc-shaped necrotic spots on a cross-
section of the trunk, fruit rot, bud necrosis, and whitish branches. To date, there are 44 pathogenic spe-
cies associated with Botryosphaeria dieback in the world including species belonging to Botryosphaer-
ia, Diplodia, Dothiorella, Lasiodiplodia, Neofusicoccum, Spencermartinsia and Sphaeropsis. In China,
it was first reported in 2010 and caused cane or shoot cankers, fruit drop, wood cankers, and finally
whole plant death. The incidence of Botryosphaeria dieback varies in different regions. The incidence is
3%-8% in general areas, but can be as high as 10%-20% in severe areas such as Guangxi and Zhejiang
provinces, China. The pathogenic fungi that cause Botryosphaeria dieback in China mainly include Bot-
ryosphaeria dothidea, Diplodia seriata, Lasiodiplodia theobromae, Neofusicoccum parvum, Lasiodiplo-
dia pseudotheobromae and Neofusicoccum mangiferae. Eutypa dieback was first reported on grapevine
in Australia in 1973. The diseased plants showed shortened internodes, yellowing and wilting between
the veins on leaves, and wedge necrosis in the trunk. The diseased leaves become cup-shaped and final-
ly fall off. To date, there are 20 pathogenic fungal species associated with Eutypa dieback from Crypto-
sphaeria, Cryptovalsa, Diatrype, Diatrypella, Eutypa and Eutypella genera. Eutypa lata has a wide dis-
tribution and is the main causative agent of the Eutypa dieback in most grape-growing areas. Eutypa die-
back was first reported in China in 2007 and resulted in shortened internodes, faded and yellowed
leaves, and the wedge-shaped, grey to brown necrosis on the trunk. Eutypella vitis is reported as patho-
gen in China, however, but has not been proved by Koch’s postulates. The incidence of Eutypa dieback
in different grapevine cultivars and vineyards is still unknow. Diaporthe dieback was first discovered in
the United States in 1909. During the initial stage of the disease, red to brown spindle-shaped necrosis
develops in the trunk, and later the diseased spots gradually expand, showing dark brown necrosis. To
date, there are 27 Diaporthe species associated with Diaporthe dieback in the world. The pathogenic
fungi that cause Diaporthe dieback vary with different countries, and there is more than one pathogenic
agent in each country. In China, it was first reported in 1998, and the diseased plants showed dark
brown necrosis on the trunk. The pathogenic fungi that cause Diaporthe dieback in China mainly in-
clude Diaporthe eres, Diaporthe guangxiensis, Diaporthe gulyae, Diaporthe hongkongensis, Diaporthe
hubeiensis, Diaporthe pescicola, Diaporthe phaseolorum, Diaporthe sojae, Diaporthe unshiuensis and
Diaporthe viniferae. This paper focuses on the distribution, field symptoms and fungal pathogens of
GTDs around the world, and provides useful information on the status of GTDs in China, providing a
reference for accurate diagnosis, identification and control of GTDs in the future.

Key words: Vitis vinifera; Trunk disease; Fungal disease; Field symptoms; Fungal agents
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R A G0 J5 BB, 2 2280 4% Phaemoniella chla-
mydosporaPhaeoacremonium spp.(27 Fi) . Cadopho-
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Table 1 Fungal species which have been reported associated with Esca complex disease of grapevines and

their geographical distribution

93 Jil LI Fungal agents

434 Distribution

KA REE
Cadophora luteo-olivacea

Bl

& 2R E R Cadophora melinii

AL

$ 3R J& Cadophora orientoamericana

I

L

=3

o %R J& Cadophora novi-eboraci
WA RBEJE Cadophora spadices
Y4 J& Coprinellus radians

W& WU FLEE )& Fomitiporia australiensis
W& WS fFL I )& Fomitiporia capensis

Vg WL 8 Fomitiporia langloisii

W& W FLE )& Fomitiporia mediterranea

W& UL )& Fomitiporia polymorpha
W& W5 fFLIA )& Fomitiporella viticola
FLW & Inocutis jamaicensis

21 LB & Inonotus setuloso-croceus
L & Inonotus vitis

HFE BN Phaeomoniella chlamydospora

TFHEEEN Phaeoacremonium alvesii
FHEW N Phaeoacremonium album
FHEW N Phaeoacremonium armeniacum
FHEE N Phaeoacremonium angustius
TR Phaeoacremonium australiense
TFHEHEUN Phaeoacremonium cinereum

I
TN
Phaeoacremonium fraxinopennsylvanicum

THEW N Phacoacremonium globosum

FEEW Y Phaeoacremonium griseorubrum

TFHEHE Phaeoacremonium griseo-olivaceum

FHEW M Phaeoacremonium hispanicum
FEEW W Phaeoacremonium inflatipes
FHEW N Phaeoacremonium iranianum
FHEW A Phaeoacremonium junior
THEW M Phaeoacremonium krajdenii

FHEVW N Phaeoacremonium minimum

TEEHE Phaeoacremonium nordesticola
FHEW N Phaeoacremonium occidentale

THEW M Phaeoacremonium parasiticum

2 EINRIAR JE T ISk B R AR VBT E 22 PR v E B H AR HG ™ California
USA, Canada, Uruguay, South Africa, New Zealand, Spain; France, Germany, Japan, Switzerland

FHE" USA

FEE" USA

FE[E" USA

FEE" USA

FE" USA

WKFE" Australia

FAAE" South Africa

FEE" USA

IR s TR 72 Y s 4 v A BT PG |

Australia; Italy , France; Czech Republic, Germany, Iran, Spain, Turkey
5% [ 48 Je 2 California USA

FE" South Africa

R AR s 47 £ B9l Argentina; Uruguay; South America
FAE" South Africa

FEH"USA

B HRAE B A PR AP B B b L S B L R ORI L 38 RN AAR JE TE R LR
A 2 R AR R A S R By 2

Argentina, Slovakia, Spain, Iran, Switzerland , Uruguay , Turkey ; Australian, California USA , France,
Italy, Portugal , South Africa; Brazil; Chile; Czech Republic; New Zealand

FEAT; B HP: BE™ Tran; Turkey; South Africa

F34E™ South Africa

BV 2% New Zealand

R HR 2 23 ] 5 KR S ™ 4 5 L PE3JE 1 Argentina, France, Italy, USA; Portugal , Spain
WORF S h7 " B ERY Australia, Uruguay; South Africa

PEYEF AP Spain, Iran

I AR R AR PUHEAA P S R e 2 I A
California USA; South Africa; Spain, Iran, Uruguay , Hungary , Croatia , Germany

BvE =0 B9 JEPY New Zealand; South Africa

BRI B5FEP Ttaly ;s South Africa

FAE South Africa

R 7% T FINEE? s VG BE 52 Algeria; Spain

FEEANFAR JE L BR) AP B DI ZFEY ;5 KH™ California USA, Chile, Iran ; Spain; Italy
I R0 B R AR IO P PE Y B R Canada,; Italy , Iran; Spain; South Africa

F4E* South Africa

IR VGHEF " B HE®" Canada, Spain; South Africa

B ZR B RN C™ s BRI AR A i R s ORI s B 0 s mf [0 KR vk B v B 9 L S8 R )
[ILTE2 37 NETE (A= e = I

Algeria; Argentina, South Africa; Australia; Brazil; China; Italy, France, Yugoslavia, USA; Chile,
Spain, Uruguay , Turkey

B 5™ Brazil
HTVE 24 New Zealand

By 2R B RE R TGN R T s BT AR AE BRI AE RR RS DG BIESF AR B SR
Algeria; Brazil; South Africa; Argentina, Australia, Chile, Peru, Spain, Iran, USA
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#&1(%5) Table 1(continued)

97 JiL FL B Fungal agents 434 Distribution

FHHEN Phaeoacremonium prunicola R IE" South Africa

THEEW N Phaeoacremonium rubrigenum T RA L e B P 5 KRBT Czech Republic, Chile, Croatia; Italy

FHEEW Y Phaeoacremonium scolyti

TEEHEN Phaeoacremonium sicilianum
FHHEN Phaeoacremonium subulatum F59EC South Africa
FHHEN Phaeoacremonium tuscanum

TR Phaeoacremonium viticola

B0, 5 KR Tran; Ttaly
TS Rl 3 O R P B PR - E

PR L H LM vk [E | mg JECT; B AFIPY Spain, Turkey ; France , South Africa; Italy
PHEE 2, 2 KR B Spain; Italy; South Africa

Italy; South Africa, USA; France, Germany, Iran, Italy , Spain, Turkey

FHEW M Phaeoacremonium venezuelense
ARIZFLE 8 Phellinus igniarius
KIZFLW B Phellinus resupinatus

VIR & Stereum hirsutum

A JEPY South Africa

4fLHE & Tropicoporus texanus " USA

FiT R R FE " B AERY Algeria; South Africa
v2:[# L JEZE P France , North America

VEE RIS 75 1S PEPESF ™ France, Italy; Greece, Spain

F # 2 tH4H 1R 5] A2 , 11 Phaemoniella chlamydo-
spore Jx Phaeoacremonium spp. M| 5] 2 AN 38k T 41
U IR BE , ) 1B T ks K %5 0. Pha-
eomoniella chlamydospora M1 Phaeoacremonium min-
imum 9% W BUR #7842 3K 2 A KA
1.2 H#% %% (Botryosphaeria dieback)

R B0 T 1964 SR AE NS K E IRIRE", /2
HBEWBE L — W& Uz R SRR
0,475 7 5 REL VR S o BB T TR Ak B (dieback) , 72
B P B AT UM 5% 3046 5 28 2R BT B T IR AL
BEo sbhb, AT A EE B IR SE I EF IR SE B R K
S5 FH RE R o 80 267 T2 9 15 DK 70 6 26 A AL IX S
SR FEAN A B 5K B R A A LR G AR A AR B
KIVZE o JEARIE , 3 IR A 45 8 4 4 B0 5
CRLAE & 509D 51 Rk i 2.6 1236 5.

B 20204F3 A, A IRIE 1 44 P 5 E B
A I S5 LA, 32 B HE Botryosphaeria . Diplo-
dia Dothiorella \ Lasiodiplodia . Neofusicoccum - Spen-
cermartinsia Fl Sphaeropsis X 7™ J& W F1# , BAKH]
o3 J5 L T DA S AT AR 2, e v e ) R S TR (Bot-
ryosphaeria dothidea) «t& — ¥y & (Diplodia seriata) -
Al v] Bt 0§ (Lasiodiplodia theobromae) F17)N i
TR I (Neofusicoccum parvum) JN'H WL E0W B , 76
EIREZAEH R B A RIE
1.3  #EZE TN (Eutypa dieback)

1 227 TOURS 9 5 7 1973 41 FH BRI 0 7 T4
TGP, 2 ) B TR F L . RO A Ak
PRI 2% 719 R) 408 J6, W 3 30 9 320 28 R BT 1 ik 1) 441

G R AR AR, B B . i HOREIR
— AT R I SR, R 2 B AE R S8 T8 At
O, 9 SR ] S BUR S8 /N, 3 R R
TR I TR AT FEBCT R DI T 44 AR 4A5%
NI R RR L IRFEARS

BE20204E3 H , CAMRIE 1 20 -5 1 & Tk
A R B IR B, 3 ELAHE Cryprosphaeria  Cryp-
tovalsa- Diatrype- Diatrypella Eutypa 1 Eutypella X
6 /™ e » A4 R0 IR L DA R FL oA e A5 LR 3,
W Eutypa lata 53 A |32, 72 5| #2265 TR 3 32 22 (1)
TR R , 2 R BRI 114 A fiRkiE
1.4 EHE EH% (Diaporthe dieback)

1] S AL B R 1909 A B IE 36 [ R B, H
) AN A B E R TR E L, EEEER
S FEFHRRUETRY , A0 4 IR I 048 (R T T B, ]
B, o SR BB 9K, AR B T I, 8K
AR R, B R A JE R R RN R T 2R, BRI R
KRR, f e S EUEA A& A B s =

B 202043 F, EERIRE 1 5% 2 AP
27 1] B 5% J& (Diaporthe spp.) .18 o Diaporthe
ampelina »& f¢ - 18 A 5 3 O EOR 1, % 5 Dia-
porthe amygdali 35 [RZ 4L, 5| kA [A] [B 52 #) %]
AN ) R B A T AR A B S R —
BB o B, 78 JE YN 3 22 HH Diaporthe ampeli-
na~ Diaporthe amygdali. Diaporthe ambigua- Dia-
porthe australafricana~ Diaporthe cynaroidis- Dia-
porthe eres- Diaporthe foeniculina- Diaporthe kyush-

uensis~ Diaporthe novem ¥ Diaporthe serafiniae 7|
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Table 2 Fungal species which have been reported associated with Botryosphaeria dieback of grapevines and their

geographical distribution

973 L LB Fungal agents

434 Distribution

] RN
Botryosphaeria dothidea

1% e B & Botryosphaeria lutea
& JJ& Diplodia corticola
& —f1J& Diplodia mutila

& " J 1 Diplodia seriata

" JtJ& Diplodia intermedia
4 — )& Diplodia olivarum

t )& Diplodia africana
/NIXFEH J& Dothiorella iberica

/NIRFEHE I8 Dothiorella americana

/NIFEH J& Dothiorella neclivorem

/NG 8 Dothiorella omnivore

/NIRFEH J® Dothiorella plurivora
Py e THe

/NIRGFEHE JE Dothiorella sarmentorum

/NIRFEE JE Dothiorella vidmadera

/NREEHJE Dothiorella vinea-gemmas

/NREEH B Dothiorella viticola

/NINFEH J& Dothiorella westralis
)& Lasiodiplodia brasiliense
ZHuJ& Lasiodiplodia citricola

— )& Lasiodiplodia crassispora
@& Lasiodiplodia egyptiacae
)& Lasiodiplodia euphorbicola
ZHuJ& Lasiodiplodia missouriana
)& Lasiodiplodia mediterranea
— )& Lasiodiplodia hormozganensis
)& Lasiodiplodia jatrophicola
11 S e )

Lasiodiplodia theobromae

— )& Lasiodiplodia viticola
)& Lasiodiplodia plurivora
T B

Lasiodiplodia pseudotheobromae

H TR & Neofusicoccum australe

R
Neofusicoccum algeriense
TR E

Neofusicoccum kwambonambiense

b e 1 NGRS RN ESINE 31 71 N T - NI 77 ) (O P & T A =S NS N S IS
EEp/ il ) =R IARFE 7 37 I S S AP NESIN G ESIN ) i N b NN EE | SN ovas S

Australia, Brazil, China, Chile, Canada, New Zealand, Portugal , Spain; Algeria, Italy, Tunisia, Turkey; Cali-
fornia USA; Czech Republic; Argentina, France, Germany, Iran, Japan, South Africa, Uruguay

SE ARG SR 07 7 22 VR A S
California USA; New Zealand, Portugal; Uruguay

TR SR PG RF S [ PR o
Italy ; MexicoUSA; Spain

R, AR ) 2R B 22 R 2 o L S R v [ P PR
Australia, Canada, Hungary , New Zealand , Portugal , USA; Italy; France, Spain

R R R ARISIE. 660 21 BB < Bt 3 b H T R ORI R B DR 2 L R KR B R 2B e R L
N RO N AN E (NS A S E R E A SO

Algeria, Hungary, Iran, Switzerland , Turkey; Australia, Chile.Canada, France, Italy , Lebanon, Mexico, New
Zealand, Portugal,, Spain, South Africa, USA; China; Uruguay

% " France

HRF Ttaly

FF Ttaly

WRTIE | 55 [ 5 2 RE 5 B oG 221 PG BE 4 Australia, USA; Italy; New Zealand; Spain
FE [ USA

BUKHE Australia

BURFIEE Australia

WRFIE Australia

TEIFE 3 76 =1 72 KR FEEE 41 Australia, New Zealand; Italy; Spain
BWOKHFIE™ Australia

BURKFE Australia

WORFEE s ] Hp L PEHEF R R SEE A AE e i
Australia; Chile, China, Spain, South Africa; California USA

WRFIE Australia

5P Brazil

WIRHIES s 3 RF™ Australia; Italy
7" ek 38 [H " Brazil; South Africa, USA
ELFE"" Brazil

L PEP" Brazil

FHEUSA

A SEE Ttaly, USA

75" Brazil

LGP Brazil

b S| VA7, 37 81 20 AN R ES =S A = G S AN 7T i DN S | SN 7137 i S P R A N i = B KAy £ & A

P i
Australia, Bolivia, China, Egypt, Italy, Mexico, South Africa, Spain, USA; Iraq, Turkey; Argentina, Brazil;
Uruguay

VLR 2= [ ), 5 [F] Y Australia; France; USA

VEFSE S B ! Australia; South Africa

VRIS [ B PG 58 JE #7" Australia; China , Brazil; Tunisia

B[ JR B RUNE ) 3807 78 200 R L s G L R R L SR MY s KR B FE P s By
Algeria, Chile, New Zealand; Australia, Mexico, South Africa, USA ;Italy, Spain; Uruguay

Fif /R S RN Algeria

57 % Uruguay
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B R 8 Neofusicoccum luteum

B R AR
Neofusicoccum macroclavatum
BRI G R
Neofusicoccum mediterraneum

/NHTFERR A Neofusicoccum parvum

AR R
Neofusicoccum viticlavatum
Hrre R E R
Neofusicoccum vitifusiforme
Hrre R A
Neofusicoccum mangiferae
BRI R
Neofusicoccum ribis

Wi dE 5 T IR B )
Spencermartinsia viticola

BRFETE Sphaeropsis porosa

RN B VE 22 & S HBESF B AR SR Y R [ SR e 7 Sy
Australia, New Zealand , Portugal , Spain, South Africa, USA; France; Tunisia; Uruguay

HTVE 22 New Zealand

BA[JR BRI s PUBE S 56 [ Algeria; Spain; USA

BT R B ML 5 2 M T )RR AT B o L R JR ST 5 R KR N 2K R 5 U 2 L R R

B AE SR e R ORI B

Algeria, Croatia, Chile, Italy, Iran, Turkey , Tunisia; Australia, Canada, Portugal, New Zealand, Spain, South

Africa, USA; China; France; Italy; Uruguay
FH[E"" China

PEAFPHPEF VR AR FEE B KRG 7 B 1 Mexico, Spain, South Africa, USA ; Sicily Italy
i [E™ China

VLRI L 38 [ 1Y 57 76 241, B B Australia, USA; New Zealand; South Africa

WAL L PGB | 56 [0 7 78 =210 Ry JE ) g R

Australia, Spain, USA; New Zealand; Chile; France; South Africa
F4E South Africa

*3 BENEFEXRRERRRERNERSHX

Table 3 Fungal species which have been reported associated with Eutypa dieback of grapevines and their geographical

distribution

993 i FL I Fungal agents

434 Distribution

[&BR5EJE Cryptosphaeria pullmanensis
BETSTRF Cryptovalsa ampelina

BEFSTHRE Cryptovalsa rabenhorstii
BET5EFR} Diatrype oregonensis
BT R} Diatrype stigma
BT R} Diatrype whitmanensis
BEFER} Diatrype sp.

BEEM5E)® Diatrypella verrucaeformis
R FEIE Diatrypella vulgaris
TISE)E Eutypa citricola
LHFEIE Eutypa cremea
{52 )& Eutypa consobrina
IR Eutypa lata

LHI5E)E Eutypa laevata
LFEIE Eutypa leptoplaca
EHFEIE Eutypa sp.

TR FEE Eutypella citricola
LR FEIE Eutypella leprosa
TR 5CIE Eutypella microtheca

LR FEE Eutypella vitis

26 [H N A4 JE I California USA

TRICHE ;s 3 B A4 JE I L I 70 s 3R]0 g
Australia; California USA, Spain; Chile; South Africa

VRS 55 Y Australia; South Africa

5 [ 4 Je JES California USA

5 E N F4E JE ™ California USA

2 E AR JE I California USA

WRRHAEE; 22 [H A FI4% JE TE™ Australia; California USA
5 [ A4 Je IES California USA

BOKFE™ Australia

W F) I, B E Australia; South Africa

R AE® South Africa

FE“ South Africa

S (PG s T vk [ A T R K SR s ZE ARG s R PR
Australia; Brazil; Czech Republic; France; Greece; Italy; Canada, USA; Serbia; South Africa; Spain

g K % E Canada, USA

EE 4R JE Y, BFAE® California USA; South Africa

fing K 3£ [E Canada, USA

WRORHNE s 28 78 A7, B AE Australia; Mexico; South Africa
ZH Chile

VR, S5 7 A7, B AR Australia; Mexico; South Africa
i [E]*1; 22 [/ China; USA

1.5
G

% B iR%% (Black foot disease)
%) BB T 1961 SRRV E 1 R IRIES, &

ELIA R A BT 2, JU R LRI R A A
B ™, | TR B R R R R € R R IR SE

AR
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Table 4 Fungal species which have been reported associated with Diaporthe dieback of grapevines and their geographical

distribution

973 J FU B Fungal agents

434 Distribution

8] )8 5% )& Diaporthe ampelina

[ P 72 J& Diaporthe amygdali

i) )& 72 )& Diaporthe ambigua

[ 2 7% )& Diaporthe australafiicana
8] ) 5% )& Diaporthe baccae

] i 72 J& Diaporthe bohemiae

[&] 2 7% )& Diaporthe celeris

[&] )8 5% J& Diaporthe cynaroidis

] )£ 5% J& Diaporthe eres

] )8 5% )& Diaporthe foeniculina
8] )8 5% )& Diaporthe guangxiensis
[§] {2 72 8 Diaporthe gulyae

[ i 5% J& Diaporthe hispaniae

&) )8 5¢ )& Diaporthe hungariae

[&] 4 7% J& Diaporthe hongkongensis
[§] 2 7% J& Diaporthe hubeiensis

[ FiA 72 J8 Diaporthe kyushuensis
[i] i 72 J& Diaporthe nebulae

[ & 7% J& Diaporthe novem

[&] 44 7% )& Diaporthe pescicola

[§] i 72 J& Diaporthe perjuncta

] i 72 J& Diaporthe phaseolorum
[&] )85 )& Diaporthe rudis

] )i 5% )& Diaporthe serafiniae
8] ) 5% )& Diaporthe sojae

[6] A 72 J& Diaporthe unshiuensi
[ i 7% )& Diaporthe viniferae

WORAHNE VT L PEHESE A5 fi it 02 o [ O S [ L R BB BT o B I L 6 25 )
PR 58 [ A s Je 2T R H

Australia, France, Spain, Greece , Switzerland; China; UK, Italy, Israel, Czech Republic, Croatia, Hun-
gary; South African; California USA; Turkey

FE" South African

[ noFAE e mAETT s P PE ™ California USA , South Africa; Spain

VR FNE T 25 [ A4 JE W™, B 4E™ Australia; California USA; South African
V5 B HhE L PG BE T France, Croatia, Spain

$E 75 Czech Republic

FE7E7; 3 [F" Czech Republic; UK

M AE™ South Africa

PP S DN A B METY s 3 B IR RO v B I ) 2R T P B
China; California USA; France, Czech Republic, UK, Italy, Croatia, Hungary; South Africa; Spain

& [ I A4E JE W™ B AE ; FEHE 1 California USA; South Africa; Spain
7 [E"™ China

1 [H China

PHHE ™ Spain

&) 5F ] VG EF 7 Hungary , Spain

fF[E™ China

J1[E "™ China

Hp S A5 2 s B AETY China; Portugal; South African

FE"" South Africa

& [ I A4E JE ™ BFAET; FEHE 7 California USA; South Africa; Spain;
1 [E™ China

WK AET s 46 45 1 Australia, South African; Portugal

F 9 v L PEEESF i " China; France, Spain, Switzerland

I T SRR PP g
Portugal , Czech Republic, UK, Italy , France , Spain; Switzerland

B 3E" South Africa
1 E" China
1 [E " China
1 [ China

I, 1969 4F Badour #4 1% 55 iy 4 N “pied noir” . )5
K, Scheck %5144 “pied noir” i) 44 FR B 20 N “Black
Foot Disease” . i %] 58 M9 & A2 I, 1 18] 1) v 1) 24
JEIR Y R B, I HAK K BB g, AR it 2
FROIRHEE . 7537 7 ML e ) [l o R T RELPR SR BN
A 2% 1T TR A 40 Ay 584k, 1X 5 Petri disease Y HH ]
FERAR O ARAL, — A L X 307

L F 202043 H , A HHIE 32 P i 51
] % AR , G Campylocarpon, Cylindrocarpon
Cylindrocladiella. Dactylonectria. Ilyonectria. Neo-
nectria- Pleiocarpon fll Thelonectria 8 > /N[5 F )& o
Ilyonectria liriodendri 7& & > ¥ it 18 55 ] %) 24 A2 g
HH G B0m ™, H A E 423k 16 4> E K35 A il

(&5,

2 I BT B o0 AT L E)AE
K59 L 5

164 1k, 3R OB Bk T 2 Y L 4
T 15t 98 0 ) TR 95 VR R T R, ) 3
il R 2] RE AR TR R T AR
2.1 EZE %% (Botryosphaeria dieback)

2010 4 b 5 T AR AR AR} 272 5 2% % 21 3 4k g AT
Hh ROV R 2 Bt RS ER A N H OCHE TR A ) vt
e IR A S 55 S 12008 R AR I BURAE A R ST
2 B ORL AR I B SRS SRR R A
WIHR B T, ™ N S BN AR SR T, 4
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S B S 4 #38%

x5 AERRFEIFRERRRERNERSHEX
Table 5 Fungal species which have been reported associated with Black foot disease of grapevines and their geographical
distribution
953 JR EL B Fungal agents /347 Distribution

IRFERE Campylocarpon fasciculare
MIRFEEE Campylocarpon pseudofasciculare
M8 )& Cylindrocarpon didymum

INT AL Cylindrocladiella parva

N RS Cylindrocladiella lageniformis
N A& Cylindrocladiella viticola
INTFEAEHLE Cylindrocladiella peruviana
WMIR5ER} Dactylonectria alcacerensis
MIR5EFR}F Dactylonectria estremocensis

MIRFEFR}F Dactylonectria macrodidyma

MIR5ER} Dactylonectria novozelandica

MFR5EFR} Dactylonectria pauciseptata

MARFERL Dactylonectria pinicola

MIRFERE Dactylonectria torresensis

MIR5EFR} Dactylonectria riojana
MIRFEFR} Dactylonectria vitis
MIRFEFR}F Dactylonectria hordeicola
N IR5E 8 Neonectria obtusispora
H1 IR T8 Neonectria quercicola
Hi IR T B Neonectria sp.1

Hr A ARE & Neonectria mammoidea
ECRAEHY Ilyonectria destructans

L IRFEIE Ilyonectria europaea
+I%5%)& Ilyonectria liriodendri

+7558)& Ilyonectria lusitanica
5%+ 77 5¢ )& Ilyonectria pseudodestructans
st + /7528 Ilyonectria robusta

L IRFEIE Ilyonectria vivaria
MIRFERL Pleiocarpon algeriense
MFR5EEL Thelonectria blackeriella
IRFEH} Thelonectria olida

MIRFER} Thelonectria aurea

LV R AR PEEE 3L Brazil , South Africa, Spain, Turkey

L7 A R lE % 47 S0 Brazil , Per(i, South Africa, Uruguay

MK Canada

HP L P HE S B E™ New Zealand, Spain, South Africa

SEEIFAE JE ™ BF 35 California USA; South Africa

i E™ South Africa

S E A4 Je s B R R FEPEF ™ California USA; Perti, South Africa, Spain
& EINRAE JE P 4 %) 4 PUHE A California USA; Portugal , Spain

1% 47 Portugal

WKL vt 22 P IF L S D RIAR JE S i Sk VRV A VT E P BES LR
B/ [N B2 RSN v O

Australia, New Zealand, South Africa, California USA, Canada, Chile, France, Portugal ,
Spain, Northeastern United States, Turkey , Uruguay

PG e AR FEHE S 32 [E™ New Zealand, South Africa, Spain, USA
INEERAGNGTRFAG HOME R E IR B =2 i OB M & 2 PEBES S =)
British Columbia Canada,France; Canada,New Zealand,Slovenia,Portugal,Spain,Uruguay
%] 0 Portugal

IR | E- NN i o T T 7 N | ENTIEE?) 37 RS R 7 NN - Wi o
Australia, Canada, New Zealand, Portugal, South Africa, Spain, USA; Czech Republic,
France; Italy

PEIEA" Spain

i %] ¢ Portugal

1% H"™ France

ORI P P LI | 3 [E R4 JE WP Sicily Italy , California USA
PE P Spain

PEIEA Spain

JnE K Canada

IR ORA AR SE B 3B R AR R T P R

France,Italy, Argentina, Germany , Pennsylvania USA , Brazil , Canada
% 4 Portugal

WRRFIE  ELT 055 KRB ET A T 3 KR | B30 38 [ AR b s K ik
BTN R 7 AN ok SNTE ) 37 N -l e SR (A S

Australia, Brazil, British Columbia Canada, Italy, Turkey; Northeastern United States,
Canada, France , New Zealand , Portugal , South Africa, Spain, Iran, Switzerland , Uruguay

1% 4 ° Portugal
%] 7™ Portugal

INEERA BRI LU s 5787 470 PUHEE 3 [ L SE
British Columbia Canada; Portugal; Spain, France, USA

VEHEZ " Spain

Bl /R Je FINES Algerian

HRAIY Ttaly

PEIEA" Spain

S [ AR Je I California USA

B AR R R B, AR KR A M KRR, — R X A A0 N 3%~8% , (H L™
DX ALHE & AR T R AAEHR U PR B DX P AT L SR U A TA 10%~20% £ H
B IR PR AL S A AR T IRIE B ) S A 5 I D R R 0 D e e e D T
BRI Z AL, B R A R E A RSB R 73 BRI 4 45 BB (“Muscat Kyoho')
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“Jb4r’ (‘Beihong’ ). ‘ ZLHER (‘Red Globe’ ) . ‘ i
A7 “Wink” ‘B A’ (‘Muscat Hamburg” ) « ¢ A JH
A K’ ( “Zhengzhouzaoyu’ ) . B 2’ ( ‘Summer
Black’ ) . ‘Sea Red Globe’ « ‘ 4 K 7K 7 ( ‘Dornkelf-
elder Trocken’ ) & i % (V. quinquangularis Rehd.)
¢ JREZER” (“ Cabernet Sauvignon’ )™,

B 2020 4 3 7, 51 S 1 7 4 5 97 9 0 TR
LW A FE A % R 1B B (Botryosphaeria do-
thidea) % — # (Diplodia seriata) 7] 7] & 4 — {1
(Lasiodiplodia theobromae) ~ /)N # 72 #2 i1 (Neofusi-
coccum parvum) ~ Lasiodiplodia pseudotheobromae
Neofusicoccum mangiferae , 2 Hp AR $4Fh B 52 7] 4 )
Ji R R] AT B 8 A, B0 ) dR R ) W AT A
e ARt RN ET AR A8 32 ) A AR 3R
P Ry 2 RS X CAn L PR P S L XD, 5 4
F2 BEAE IR 7 2 B X Cln Ll ZR AN AR 6 5 R s
PR PE 4 [ KT 70 4 DX )™ 14 i R ol e 3 A
PR XD KA 4R IE™
2.2 EETN#4%% (Eutypa dieback)

2007 4F 1 P4 b A MR K 5 25 4R I BAAE 3R ]
e T A7 1 i 2 <) T 2 T 5 o T ] T ot i K IR T
B TR ™1, FH 8] A2 999 i DR 32 30 9 AL o ) B 56 74 1)
AL, AR G A, BT R AR R SR BN
TE BT KA (B (i B . — IRAE R W] LA
UL 55 380 481 ] THURS 95 14 FEL TRDSRESIR , 15 5 A BT A7 S50 1)
TELIR AT 2 2 T L WS FROSREAR , A 6 1 6 R A 0 i
PR AR G 3~5 a 2 Ja A4 R B B S REAR™" . 95 IR o o
BURHA L S5k il s Mo 1A
(PCR.PCR- RFLP fll DNA il %) , % %€ tH Eutypella
vitis 72 5| S 5 ) VUG 9 X5 S

H T Eutypella vitis W12 % K 5 75 22 5 A ) i)
), b3R8 S A8 L 10 30 R 3145 995 Ji o A
R DV U B8R (R 45 R kA, 20 R P 1R
5 R ARIE . 124 Dy 1k, A TVORG R A AE B 7 A
—IRARIE R H R SR FAl I T F O A SSARIE .«
2.3 HZE E+47% (Diaporthe dieback)

M & SRR RR FE B FE AR E, R
IO A (I B, 5 39098 D 2, A8 TR AR, e
PR, Gy Afribr. BeAh, R EIN, 3 AT 5
BT BTN SRR (= IR OIABE  fER TR
THI T R L7 i TR I R e AR L AR HAT, £E
FE LR P8 TG R LR SR DY T

I T RV EE A R AT, 4 A K SCER R
T8, ] AT R P L 3 M X R0 AR s
60% LA b, BE B FE T 31K 10% /e A, 7™ 5 5 10 7 4] 114
PR T CR R IE S I A = AR AR
o 9 B ), B B (“Kyoho ') BUR A
(“Muscat Hamburg’ )« ‘-5 (‘Cow’s teat” ) . “ £LHi
BR’ (‘Red Globe’ )\ “ ot H %0 7 ( “Centennial
Seedless’ )~ & 2’ ( ‘Summer Black’) . ‘ V. %5 %
(“Yotomi’ ) Fl ‘{445 (‘ Zui Jinxiang” )",

B 2020 4 3 F, 51k 1 AT AR 9 R
H W L & Diaporthe ampelina (Phomopsis vitico-
la)"™, Diaporthe eres. Diaporthe guangxiensis . Dia-
porthe gulyae. Diaporthe hongkongensis. Diaporthe
hubeiensis - Diaporthe pescicola . Diaporthe phaseolo-
rum- Diaporthe sojae- Diaporthe unshiuensis 1 Dia-
porthe vinifera™, J6 50T AR ML 2B 1 11 BA H T X
FH B A ) — 4 A SR AR BB S T8, LE W 5 L oA
A0 P , (B 6 B A B U 96

3 HIE BT E AT 5 P

3.1 BHERTRENEERT

R A AR T AR Gk U 0 T RO Y T A
o 3458 K FH 1) RO HOABLARES o 0T 1 3 Rl , 8
i (R BEAS R B i R A e i AR R s e B
Ee Vierup Vet SiE e SE IS IR SN PRI S IV
i if PCR T BUE BFARAR T (1 3 h s il 2] Pha-
eomoniella chlamydospora , 1% 7] %) FH P 1] 133 2 7K
HEAL Y R A Phaeoacremonium minimum®™ s 12\ :
973 Jir B B — M A 1 CBY 1 WU 5 S5 R DR N
FERMR N ETE R, AR B R R EBURCTIRSE, P E
AT EUERAE T . U1 Phaeomoniella chlamydospora
F Phaeoacremonium spp. I E @ i 45 #1712 N,
RE I B AR 1 S IG AT T1° A4 < 05 T A 1 A5 4
T2 A FE A BR B AN R BE B A A, B B A R T
I D9 A U TR — A Xtz a2 5y — A
DX, T A7 O AT T PR Ig A 4 [ 2 4 Bk
FEL A 1) 2SR A o AR R — A8 2 el N 2 AT
PR R P 0 A A, 9 T T ) 9 1A BRI K XL B R
TR A 4 el ) 22 4R AR R AR ) HEAT L RE B AR
AT TR, 5 S ) TR 5 % 5 )
At 1 260 TE RIS 0 B0 TR T R A Il Rk A%
o AL, AT 5 M 6] 2 R B0 B A AR



288 3 i)

S 4

384

T AR G T4 2% KA 4, T 51 R A 7 R AR 0 i
i AR S AT A% 4R , 5 B I AT 8 b e
IR I 51 RS A RE AR A S S B AR AE S DRI,
T ORI T S50 T BEAFAE B0 B
3.2 EERTRERGE

WA — A S AR 245 SR B3 6 8 ) BT L
ol %o 977 ¥ T ] 0 A s R R 2 9 0 0 A L A 7 7 R
B AE T AR 20 AR DR G FBOR, bl A
BT SR LT, [RIN, Al oA A 3 v 0 6 B
-5 T 1 o o B A B YR BTt R BT
T3 T AE SRR AR 7 o NER 25 B VR 5 07 AL
AR TAL BT R AR ARV 7 16 2548 it .

AT 70 45 SRR B = RS R TR ) T A R A
PR W S A% B AR 2R TR K R 2R TR R — 5 I 7 43 4%
Fo 5 AR DN 4 B3R B = S 23R R4 ) R B
T8 59 L TR BT 22 PR ARG, R R R ()4 AR
I 52 56 2 W 4R I (Flusilazole) % % 411 il Neofissi-
coccum luteum , Eutypa lata IR N , PR3P 1 I RCR
B S0 DA AN A AR 2K A A T, T Y P00 T3 e
ST AT LA 2550 1) 2] S Al g P B R ) R BT

70 R R FR IR L 3 M o i B2 & (5
R RGRIR I S 3D AR N3 I E B
FH 11457 1 PR SR 90 2 B, BAT D6 R bR 1 5 (R
TERE AN &I ) BT IR ROR B . AR
F T H g LR ORI

T BT T AR B R T AR B R A R
L. FEMRERANRE AL AR BRI 264 T, BT B B
B, TR BRI A R B SRR Sl ok 2
2 HIAEAR  ME— I I MBI AZ BRI b, BT AR B
B RREAELIR o 0 T Bl ¥ i 6] TOUR 9 DA K i 2 15t 0
T3, T LA SE 3T 45 SR T Bk AT 0 H %

FATK A A 2 97747 6 e 0 T — AR
B 1A —RAE B B BUSEAT , oK A B T S
(] — % 50 “C , 30 min, {H 2 1 £ 1 ) 4 ) R PR 4
R B, R A A Y 2 R EUER T E T
B, =B I W] P BURARIE TS o DR AN [R] AR 28 267 o
J R JER TR i FEE PR BRURR A AN [, i AFE R AT #AK Ak
PRI 75 2L G 2 08, ) E -5l P i B A0 A B ) I
). BT L R, B EE " (“Pinot Noir’ ) | ‘38
K7 (“Merlot”) .\ “ 5 7] 4 (‘Riesling” ) « ‘Paulsen’ Al
‘JRESER” (“Cabernet Sauvignon’ ) X I & [ UK &
PRUCT B, A, AN [ 14 5 it 2 1 %o J 2 £ e

JEYEATE o B TR, 45~47 °C b B AT B KR 4
Phaeomoniella chlamydospora , 1fi %+ HeAth (1955 i
T 55 22 51~53 “C I il

A5 i 2 R FE AR BT A T B LR R A T
BEAT B AR AL 48 5 ) A KO8 57 36 455, H R
X ER >0 IT AR AR S N DU R R =
PR R S H )07 DR 4 e 45 SR AR WY, Al B 2 AT
(Bacillus subtilis) MR %% K % (Trichoderma atro-
viride) « . — 0 & (Diplodia seriata) < W] 7] &4 —{{1
(Lasiodiplodia theobromae)  Neofusicoccum aus-
terale /N1 7 AR 8 (Neofusicoccum parvum) « Phaeo-
moniella chlamydospora F Eutypa lata FIB5 6 R
e,

4 AEER S R

[ b b e 4Rl 1 5 2 R A BT
RERT 480 67 08 RRRT ) R 0 A L AT BT
3 AL W A R Ay B 2%, B I & S EU™ H R
FLZR B , K U N D X 4 TR e R R e
A3 P R AR B PR R B 2 R e R
[T 2 AR 2L R B 1 2 e T 2 e ML & A ) T i
ML E BT S PE. HAr, AR E CLRiE
T 3 R0 T T R e T 9 D e A 9 AT
BTG, IR T — € BV R (BT5A7AE — 28 AN
A+ ] ] SRR AR ) RRAR AR R A B R A B
FR O AR A TE R . BTk oaliE
1717 A ST AR SR SR SRR T30
A Je T B TR I W PR AT DA [F] 1 5
T R FL R T DL e, R R AR G, AR T AE IR
], 78] 26 10 5 R B0 R AL S PP SRAT IR L 2 3] 4
A T B SR ) R B0 AL A 09 B
UMk 5 5 35 EAH AR MR+ 06 2 L Rl 2
2R H WL R R AENURE T ZE RN E 2T
T H AT 2 BT T B R T I A R
Prel K 2480 6 ] vk S T T R AR S TR L
AR ERE

DR 0He , 30 48 3 0 4 22 o T 5 (R IT
SR DUTR JUAS T T« 22T B A ) B T
A A A6 T A O« FH ) M FRRECER 50 B T AR s T i
S [EE R N A v SRR A T AR I R
FEAEITS YA 148, 158 A AT W A At s 4
A TTHE  NLRPR S A% 50192 W A R
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T TS Wik F , FH T B AR ES BT 0 i e s W
F B4 s BT T e R R = N S H T
PR, AT B A IR i A%, LAHSRAS & Rk AIG S VIEk
B 2475751 B o 2 BT R IR R AR S AR DL AR B
TR PR O B, 61 26 1 T 7 25 2505 R 40 00 B0 Bl
il 7 A 0 R P R R S A A EAER
DLVR N B2 003 35 1 R AR B s A dE & AN RS
¢ DX FR) 6 6] 1 08 5 5 DT P ORI, IFHE) B
H.
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