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Sensitivity analysis of Colletotrichum gloeosporioides to four fungicides

XU Jie', JI Zhirui', WANG Na', ZHANG Junxiang', LIN Yunguang’, ZHOU Zongshan"
("Research Institute of Pomology, Chinese Academy of Agricultural Sciences, Xingcheng 125100, Liaoning, China;, *Qiansuo Fruit Farm
of Huludao, Huludao 125000, Liaoning, China)

Abstract: [Objectivel Colletotrichum gloeosporioides is the causal agent of grapevine anthracnose,
causing a sharp decline in grape growth and yield. Infection of grape industry by Colletotrichum gloeo-
sporioides has led to big yield losses in recent years. The disease will break out in warm and rainy peri-
od just before and during maturing time and the conidia are transferred by wind or rain and glues itself
to the grape fruit surfaces. After falling on grape fruit, it produces germ tubes and differentiates into spe-
cialized appressorium structure. After infection, Colletotrichum gloeosporioides propagates into neigh-
boring cells, causing lesions on grape. In practice, the grapevine anthracnose is generally controlled
through fungicides. In order to investigate the sensitivity of C. gloeosporioides to mancozeb, tebucon-
azole, prochloraz and difenoconazole, diseased berries were collected from different grape vineyards,
and the obtained pathogen isolates were tested for their resistance to mancozeb, tebuconazole, pro-
chloraz and difenoconazole. This study could offer a theoretical direction for scientific preventing of
grape anthracnose effectively. [Methods] Collected diseased berries were first surface disinfected with
75% ethanol for 30 seconds and then washed with sterile water, two millimeter sized tissues from junc-
tion of healthy and diseased grape anthracnose were placed on PDA including chloramphenicol and cul-

tured at 25 °C for four days. For getting purified strains, disk containing mycelium picked from medium
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edge and inoculated to new PDA and cultured at 25 °C for eight 8 days, collected conidia were diluted
into 10° per mL conidial suspensions. Thirty microlitre conidial suspensions were evenly spread on agar
medium plates and incubated for twenty hours, and single conidium was selected under a microscope.
The strains collected by single spore isolation were observed after culturing on PDA medium for 8 days
at 25 “C under a light microscope. Furthermore, a droplet of 5 pL fresh conidial suspensions was inocu-
lated on slightly wound grape berry made by toothpick prick, and then placed in a box chamber under
25 °C. The pathogenecity of grape anthracnose was examined through lesions condition after three or
four days after inoculation. Each assay was repeated four times with four duplications for every time. Fi-
nally, 120 Colletotrichum gloeosporioides isolates from 6 regions of Liaoning were indentified through
cultivation and pathogenicity characteristic observation. Distinguishing dosages and the mycelium
growth rate method were used to detect the resistance of 120 grape anthracnose isolates. Hyphae were
transferred into PDA plates covering different dosages of fungicides, and the diameter of the colony
was measured after eight days. The effective inhibiting medium concentrations (ECsy) value was calcu-
lated according to colony diameter through a software. [Results] ECs, of tebuconazole ranged from
0.677 1 t0 2.691 0 mg-L" with an average value of 1.474 9 mg-L"'; 29.17% of the 120 isolates showed
resistance to tebuconazole in sensitive assay; no strain showed high resistance and thirty strains showed
low resistance to tebuconazole. The resistant frequency of grape anthracnose was from 16.67% to
45.00% in tebuconazole plate from six different regions. The lowest resistant frequency of grape an-
thracnose was 16.67% from Shenyang and the highest resistance of grape anthracnose was 45.00%
from Huludao area. However, the ECs, values of different strains from different regions were varied.
The EC5, of mancozeb ranged from 11.156 5 to 65.934 3 mg- L™ with a mean value of 19.834 6 mg-L"';
28.33% of the 120 isolates showed certain resistance to mancozeb in sensitive test. The grape anthrac-
nose from Huludao area was the most resistant to mancozeb-resistant strains, reaching 45%. From the
analysis of ECs, distribution values, there were higher resistant strains from Dalian and Benxi areas,
reaching 65.934 3 mg- L' and 50.009 1 mg- L', respectively; There was no colony on PDA plates con-
taining 1 mg- L' prochloraz and resistant prochloraz strain was not found. The ECs, value of the strain
was less than 5 times of the sensitive baseline in difenoconazole resistant experiment and studies
showed that grape anthracnose from different regions had lower resistance to difenoconazole. It was
found that ECs, values of different strains from different regions were less different in prochloraz and di-
fenoconazole plate. All 120 isolates were highly sensitive to prochloraz and difenoconazole with an av-
erage ECs5,0f 0.011 5 mg-L"and 0.061 1 mg-L", respectively.[lConclusion]In this study it was showed
that C. gloeosporioides had certain resistance to mancozeb and tebuconazole, and a high sensitivity to
prochloraz and difenoconazole. Because mancozeb was a multi-acting site fungicide and had a long his-
tory of application, it was very effortless to produce some low resistant strains. It was single site of ac-
tion that may be an important reason for the development of resistant strains like tebuconazole fungi-
cide. Therefore, growers need to consider the condition of the resistance situation in different regions
when tebuconazole and mancozeb will be used in manufacture. Although strains with a certain resis-
tance to prochloraz and difenoconazole fungicide were not found in this test, it was recommended to
use fungicides with different target sites in order to avoid the emergence of resistant strains.
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Table 1  Colletotrichum gloeosporioides isolates collected and isolated from different areas

KA AT

Collection area

BIRG >
Isolate code

Uy Wik
Shenyang, Liaoning
LToRiE

Dalian, Liaoning
TH
Huludao, Liaoning
LTk
Chaoyang, Liaoning
s
Yingkou, Liaoning
LT ARE

Benxi, Liaoning

6, LS16-1, LS17-2, LS18-1

LS1, LS2-1, LS3-2, LS4-5, LS6-1, LS7, LS8-2, LS9-2, LS10-1, LS11-3, LS12-2, LS13-2, LS14-5, LS15-

LD1-2,LD2, LD3-2, LD4-1, LD5-2, LD6-2, LD7, LD8-2, LD9-2, LD10-2, LD11, LD12-2, LD13, LD14-
1,LD15-3,LD16,LD17,LD18, LD19-2, LD20-1, LD21-2, LD22-2

LHI1-2, LH2-1, LH3, LH4-2, LH5-1, LH6-2, LH7-3, LHS-2, LH9-2, LH10-2, LH11-2, LH12-3, LH13-2,
LH14-2, LH15-6, LH16-3, LH17-2, LH18-1, LH19-2, LH20-2

LC1-9, LC2-1, LC3-2, LC4-1, LC5-6, LC6-6, LC7-2-1, LC8-2, LC9-2, LC10-2, LC11-6, LC12-3, LC13-
4, LC14-5, LC15-2-1,LC16-1, LC17-2, LC18-3, LC19-5, LC20-6, LC21-6

LY1-2, LY2-3, LY3-2, LY4-5, LYS-6, LY6-4, LY7-5, LY8-4, LY9-5, LY10-2, LY11-2, LY12-1, LY 13-2,
LY14-4,LY15-2,LY16-4,LY17-3,LY18-3, LY19-8

LB1-2, LB2-3, LB3-2, LB4-5, LB5-2, LB6-3, LB7-3, LB8-6, LB9-3, LB10-6, LB11-2, LB12-2, LB13-4,
LB14-2, LB15-3, LB16-1, LB17-1, LB18-3, LB19-2, LB20-2
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Table 2 Resistance frequency of C. gloeosporioides to mancozeb in different viticulture zones
N L PPk #RFR I Phenotype of resistant isolates AL C R ETIRE RS

Viticulture zones . Scope of ECso/(mg-L") @(‘“" ) 4 ) EP.?”‘ ) 'E{m ) . o) -

isolates Sensitive Low resistant Middle resistant High resistant ~Sistance frequency/%)
M E| 18 11.156 5~21.859 2 13 2 0 5(27.78)
Shenyang
Kik 22 14.616 2~65.934 3 18 2 0 4(18.18)
Dalian
By 20 15.589 7~21.843 7 11 4 0 9(45.00)
Huludao
HPH 21 16.300 2~19.345 1 15 3 0 6(28.57)
Chaoyang
Hn 19 13.085 1~17.004 7 14 1 0 5(26.32)
Yingkou
TS 20 15.488 0~50.009 1 15 1 0 5(25.00)
Benxi
At 120 11.156 5~65.934 3 86 21 13 0 34(28.33)
Total
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Table 3 Resistance frequency of C. gloeosporioides to tebuconazole in different viticulture zones
SiNERT Ry =g e

AR X B ECs il Phenotype of resistant isolates PUER A R

Viticulture zones ~ No. of isolates ~ Scope of ECs/(mg L") fgjk

Resistant isolates No. (Resis-

fiEt L2 tance frequency/%)

Sensitive Low resistant High resistant
PhBA 18 0.920 1~1.202 0 15 3 0 3(16.67)
Shenyang
KiE 22 0.677 1~1.991 8 15 7 0 7(31.82)
Dalian
B 20 1.551 5~2.691 0 11 9 0 9(45.00)
Huludao
B 21 1.730 8~2.021 0 15 6 0 6(28.57)
Chaoyang
Eqn 19 0.742 4~1.788 0 14 5 0 5(26.32)
Yingkou
AR 20 0.929 6~1.808 6 15 5 0 5(25.00)
Benxi
&t 120 0.677 1~2.691 0 85 35 0 35(29.17)
Total
H], I H A 96.37%, FE & 1 mg - L BRAERZ 1) . .
300w

PDA “FHR_EANAEAR o KA fi %o A 2] ¢ JEL 0 B Ak 1
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e L TR P 470 24 P 5 i AL, o o ] 4 22 4 A
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CLZe AR AT S el - AR e, AR LB IR T
2 A FASE 2 2% T 7, 3 B4 T A P9 R IR 11 R4
A5 AR 1R ST o R ) A R I S ) S
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Table 4 Resistance frequency of C. gloeosporioides to prochloraz in different viticulture zones

ERE Ly =N

AR X R £ ECs B[]

Phenotype of resistant isolates

PUPE T R B A )

Viticulture zones ~ No. of isolates ~ Scope of ECso/(mg L") gk

Resistant isolates No. (Resis-
tance frequency/%)

kgt R

Sensitive Low resistant High resistant
By LEl 18 0.010 1~0.018 0 18 0 0 0
Shenyang
KiE 22 0.009 4~0.014 0 22 0 0 0
Dalian
B 20 0.009 0~0.012 0 20 0 0 0
Huludao
HARA 21 0.009 6~0.014 0 21 0 0 0
Chaoyang
=qn 19 0.008 8~0.013 4 19 0 0 0
Yingkou
A% 20 0.009 8~0.014 0 20 0 0 0
Benxi
Gt 120 0.008 8~0.018 0 120 0 0 0
Total
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Table 5 Resistance frequency of C. gloeosporioides to difenoconazole in different viticulture zones

PUIERE R

R X WAL ECs iz

Phenotype of resistant isolates

B BB )

Resistant isolates No. (Resis-

" . T —p N N,

Viticulture zones  No. of isolates  Scope of ECs/(mg-L™) ﬁﬂuég. - LGS . ,E,.h ‘ ance frequency/%)
Sensitive  Low resistant High resistant

TR 18 0.033 0~0.103 2 18 0 0 0

Shenyang

Kk 22 0.041 7~0.075 7 22 0 0 0

Dalian

B 20 0.043 5~0.090 7 20 0 0 0

Huludao

HRH 21 0.041 2~0.101 9 21 0 0 0

Chaoyang

B H 19 0.035 7~0.065 7 19 0 0 0

Yingkou

A% 20 0.023 0~0.077 0 20 0 0 0

Benxi

it 120 0.023 0~0.103 2 120 0 0 0

Total
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RIWAPEE R . H AN RIKIAMA Colletotri-
chum gloeosporioides 3% N 295 Fusarium oxys-
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