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Identification of the pathogen causing grape anthracnose
in Yunnan and its pathogenicity
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Abstract: A total of 60 Colletotrichum spp. isolates from anthracnose rot lesions of grapes collected from
main grape-growing areas in Yunnan were identified using morphological method and species-specific
primers in order to make sure of the pathogen causing grape anthracnose. There was no significant differ-
ence in colony morphotype and colony growth rate between strains from grapes and Colletotrichum acuta-
tum J. H. Simmonds ex J. H. Simmonds strains, but the conidial size of grape anthracnose strains sig-
nificantly smaller than that of C. acutatum strains. The conidial appressoria of Colletotrichum spp. isolates
from grapes were brown, spherical and irregularly lobed. The genome of 60 isolates had been amplified to
produce DNA fragments of 500 bp with species-specific primers Cglnt/1TS4 for Colletotrichum gloeospori-
oides (Penz. ) Penz. & Sacc. , while no fragments for primers Calnt2/1TS4 of C. acutatum. These results
indicated that the pathogen of grape anthracnose in Yunnan was C. gloeosporioides. Additionally, signifi-
cant differences were found in pathogenicity of the strains which were all pathogenic to Vitis vinifera cv.
Red Globe. These isolates could also infect fruits of tomato and strawberry, suggesting that the potential
for cross-infection existed among grape, tomato and strawberry. All isolates were more sensitive to car-

bendazim than that of C. acutatum strains.
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Table 1 Main collection data of Colletotrichum strains isolated from grape anthracnose samples in Yunnan

FAEH FREL R A [7] AE
Origin No. of isolates Isolate Year Host
PRIE Mile County 24 m-d-1 ~ m-d-24 2007 7K i Crystal grape
8 m-w-1 ~ m-w-8 2008 JK i Crystal grape
2 m-z-1,m-z-2 2008 JK i Crystal grape
32 1] & Binchuan County 6 b-j-1 ~ b-j-6 2008 ZI Red globe grape
& RE Fumin County 5 f-1 ~£-5 2009 ZI Red globe grape
£ #REL Shilin County 7 s-1 ~s-7 2008 Z1#2 Red globe grape
FJt & Qiubei County 8 q-1 ~q-6,y-x-1,y-y-1 2009 Z1 4 Red globe grape
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Table 2 Colony diameter and conidial size of Colletoirichum isolates from grape and six Colletotrichum acutatum isolates

A W% T AR (em) TR/ Conidial size (pum)
Pathogen Colony average diameter 4% Length 4% Width
i RARSR A A 4 Group A 6.6x1.7 ab 36.94+2.20 b 11.29+0.71 ¢
Colletotrichum strains B 41 Group B 6.7x1.1ab 36.87 £7.56 b 12.27+£1.89 ¢
isolated from grape C 4 Group C 6.1+1.2 be 34.42 +3.88 b 11.55+1.05 ¢
D #1 Group D 7.1x1.3 a 39.02+1.33 b 12.58 +0.05 ¢
E 4 Group E 5.3%2.3¢ 14.61 £0.57 ¢ 12.46 +1.19 ¢
F 4 Group F 6.6+1.2 ab 28.54+1.81 ¢ 19.44+1.83 b
A I T pl 3.2+0.1d 53.64+3.23 a 20.32+0.76 b
Colletotrichum p2 5.9£0.5 be 58.18 £1.51 a 22.99+0.73 a
acutatum p3 5.2+0.4 ¢ 53.68 £3.06 a 19.96 +0.67 b
p4 3.7+0.3d 44.32£1.93 b 22.73+1.06 a
la22 5.4+0.1¢ 50.38£2.29 a 20.90 +1.37 b
hl 2.1+0.1d 56.49£1.72 a 23.79+0.62 a

BRI + b rELR . RIFEHE S AR B /R 4 Duncan [RZ HE HHESTE P <0.05 /KFE2Z 5 E.3 . Note: Date are mean +

SE. Data followed by different letters in the same column are significantly different at P <0.05 by Duncan’s multiple comparison.
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(B 1-c) o PHARA BRI 70 2L AT R p4 o 19 i

YR G ERIE AN, 5 BRI — i d iy BT E
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T RSN NI AL HE WK 2= o 0 2] I 11 i e
fIRIHAE C. gloeosporioides (Penz. ) Penz. & Sacc.
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Fig. 1 The acervulus and appressorium morphology of Colletotrichum strains on grapes

H.ab: HAEMTHE; o MEEA, Note: a, b: Acervulus; c: appressorium.

2.2 ERERMESI WY 1E
JRE A0 2 JEL T A S 5 1) Cglnt/ITS4 RE M 60 #k
% % JEL A MR SR ZH DNA h i 1 &4

500 bp HYHEFME S T X 6 kA7 4 0 I O 4y 5
P18 I A0 HEIH AR 514 Calnt2/1TS4 X 4 44
HJELIR T T R G S P 8 | (E RE M6 bR 2R 0 AR JH



144 AR AE AT« 7 P A0 7 DX AR R s Dt 2 R S B0 1 40 65

FIENZ] DNA F 38 25 500 bp B9 45 5 ok 5570
(K2), JE ATt — 2005 2 B A2 2SR Hh B9
IRIEA C. gloeosporioides 5|2
2.3 AMRBRAOERILE

O 10 RE S5 2R R, I A 5 IR B AR 1 A
CLAR 5 VAT W SR AR i 4 2 9 e 9 TR T AR AR
PR L322 A ) SR B AE IR . $eRhe 6 K
TEA R 5 FLH B AE oK BUIRBE S, Z 5 B8
AT UREAR A HLINIE IR BE , 265 9 K45 Tl PR 2 7l
LI KR ARIK 100% | J5 9 B T 1B
TR BB (75 HE , FBER /N BT, it
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Calnt2/ITS4
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PRIRR 1 <S<2, 38U 13559 ok 40 BREARE S<1,3K
WIS BREENIAN, S<1 BT R i 4% R Rl T 7
I ELFIEIR T 60% , & REL 2K 100% , LR AR
b9 2. 94% F112. 50% IR S >4, T 2)1|
BA7 33.33% BYHIME 0 <S<1 2 <S<3 I3 <S<4,
WURIRA S UG AT IR o0 8, Y945 8] 5 R 2R i
YRR —E R T2
M pl p2 p3 p4la22 hi
bp

Cglnt/ITS4

M pl p2 p3 p4la22 hl
bp

Calnt2/ITS4

B2 FEREREMRARKEREREEZE DNA F53 559 1G9

Fig.2 Polymerase chain reaction amplification products of genomic DNA of Colletotrichum strains from

grape and six Colletotrichum acutatum isolates using species-specific primers
TE M 23T REARIC 1~ 17 B0 BRI T BRI s p1 ~ pd o MURE b 20 B A0 QA0 5 L B R AR 5 122 WL < IR 2 125 1140 QA0 5 L T T B

Note: M: Maker; 1 =17 Colletotrichum strains from grape; pl — p4: C. acutatum strains isolated from loquat; 1a22, hl . C. acutatum strains i-

solated from chilli.
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TPEPRAELLHE ) %5 b BUw 77 A X B 38 1 TR R m-
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TR ST ARG R, R S d e
3 TR TR BRI o 9 WY, 9 R 4 2 e 1t o L AT T AR X
TR AR S S50 0, ELXT B 30 i, R
S>10;AE05 MR 5 d S5, 9 BRI AR I A TR AR X
REYIA BERECE 1, (AU 2T 8 B B BUR
Pk m-d-13 F155 BUK J1 W PR s4  m-w-8 X F i A 2L
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A RAE (2 3) . B DR AT, 6 BRI A s
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1 VBRSS9t 05 ST TR B R X 2 it A 5 34 B
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2.5 HiEHKR S E RO

B 60 R A B AIH R A 42 DR 2
R, HEC, /N T 1. 0mg/L,E R0, 67 +
0.21mg/L, & EHMT0% ;164 H¥REC,, 7E
1.0 ~100.0 mg/L Z[a], 345 1.58 £0. 60 mg/L,
PR R A 2 AR EC5o KT 100 mg/L 1Y
15 BL B AR o 6 AR 2R A6 e JE T T BR 1a2 2 19 EC5, R
18.04 mg/L #b, HARTE B 1 EC5, ¥R T 100 mg/L,
AL 3 R At AR AL TR BRI AR X 22 PR R R BURR , TR At
T IEL T TR AR X 22 T 2R ) BBURR AR A1



66 Zi= N7/ S A= 40 %

R3 AERAKEENAAKERNEMNESRINBHR LR

Table 3 Compare of pathogenicity of 9 Colletotrichum gloeosporioides isolates from grapes and six

Colletotrichum acutatum isolates to fruits of tomato and strawberry

&l Tomato

4§ Strawberry

A [Ep7S

Pathogen Isolate ARty 1 A (Zak At 1 e Rh 3 11 4
Non-wound inoculation Wound inoculation Non-wound inoculation Wound inoculation

JiE B AR S AT m-d-18 - bt .

C. gloeosporioides b-j4 - ++++ 44+
m-d-11 - ++++ ++++
m-d-13 + +++ ++++ ++++
-5 - + ++++ ++++
m-d-8 - ++ ++++ ++++
m-d-12 - + ++++ ++++
s4 + ++ ++++ ++++
m-w-8 + + +++ ++++

St B bl - . _ R

C. acutatum p2 - + - +
p3 + + + +
p4 - + - +
1a22 - + — +
hl - + - +

e AR + SR (em®)S<1; ++ :1 <S<5; +++:5<S<10; ++++:5S>10, Note; —: No symptom; + : lesion area

(em®) S<1; ++:1<S<5; +++:5<S<10; ++++: S>10.

3 it
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HANIEKIE ARG | A4 A B R BRIE | iX 5
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AR 6 ) 52 6 2 L B A1 0 I B e S e 5 | %o
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Rz AT R, 46 K 22 B S T
IR 28 % T 0 A0 R P e AR A R R
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P S 2 R T AR A S TR, 33X 55 A AR I 6 I T A%
2 A A8 ¢ JEL DA 6T 2 DK el 218 2% TRT 591 P LRk 34 5 T
HAT BRI T R B —

FEIH 0 J5 B R PN B0 M 9 23 AL B2 S A
Xl E G X R s PR B M EA EEE L, A
R4 AR | BT AT ) 2 e 7 < JEL TR T RO 21 42 3
AR (H R PR R0 ) 22 R ECR  BRENIFMS R
FEHBEO 71 %555 AR i o5 TR LG 2 T 60%
X AT RE 5 A JE BRIz A I EA G,
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T 1R R A A T 2 o JEL A BT B4 6 T A R, A
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