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Abstract: [ Objective | This study was designed to screen the fungicides for controlling pathogens of persimmon an-
thracnose by laboratory and field test. [ Method ]4 representative persimmon anthracnose strains collected from
Qingzhou of Shandong Province, Gongcheng of Guangxi Zhuang Autonomous Region, Luanchuan of Henan Province
and Fuping of Shanxi Province, were selected as the trial materials. By comparing the minimum inhibitory concen-
tration (MIC) value and the concentration for 50% of maximal effect (ECy,) value of 22 kinds of fungicides be-
longing to 10 categories to decide the inhibition activity of each fungicide. 5 kinds of fungicide were finally selected
to conduct field trials. [ Result]The results show that: benzimidazole, demethylation inhibitor and benzene — pyr-
role acted better, the MIC values were below 10 wg + mL ™", and the ECy within the scope of 0.011 2 =0.520 3 pg
- mL™". Field trials demonstrated that the inhibition efficacy of 30% difenoconazole WG (1500 x ), 240 g - L™
thifluzamide SC (2000 x ), 240 g - L' pyraclostrobine SC (1000 x ), 25% prochloraz EC (2000 x ), 25 g - L™
fludioxonil SC (1000 x ) were between 18.72% —47.76% when investigated 10 days after the fourth spraying.
[ Conclusion | The speed of onset and final control effect of fludioxonil and prochloraz were better than the other
three kinds of fungicides.
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Table 1 Sources of fungicides and gradient concentration of the treatment
ZRHH| Fungicides 277 )R Manufacturer e FE KB Concentration gradient /(ug + mL™")
Tk P PR LI AR HEDT AR A 254 R A T
0.0.1562.,0.3125,0.6250,1.250 0.,2.500 0.5.000 O
Difenoconazole Shandong Weifang Shuangxing Pesticide Co. , Ltd.
7 A e MRS : M RN &
Panp {J__jj SRR R R 0.,0.1562.0.312 5,0.625 0,1.250 0,2.500 0.5.000 O
Tebuconazole Jiangsu Kesheng Co. , Lid.
WETH R LS M A PIE AR A RN )
0.,0.015 6.,0.031 2.,0.062 5.0.125 0,0.250 0.0.500 0
Thiabendazole Zhejiang Lvzhou Biotechnology Co. , Lid. N X X t ' :
ZHR INARREAEYRHA A
0.,0.015 6,0.031 2.,0.062 5.0.125 0.,0.250 0.0.500 0
Carbendazim Shandong Heyi Biotechnology Co. , Ltd.
H AT A B RUHE R B T
0.,0.0312.0.062 5.,0.125 0,0.250 0,0.500 0.1.000 O
Methylthiophanate ~ Nanjing Bailan Technology Co. , Ltd.
HER P AU R BRA T
0.,0.0312,0.062 5.,0.125 0,0.250 0.,0.500 0.1.000 O
Benomyl Nanjing Bailan Technology Co. , Ltd. h : : h h :
@ﬁi H${Iﬁﬂ:%*}kf‘z:ﬂ“ 0.0.6250,1.250 0,2.500 0,5.000 0,10.000 0,20.000 0
Procymidone Japan Sumitomo Chemical Corp
FhiEA FEHARYIBL2A (P IED A R
0.,0.3125.,0.625 0,1.250 0,2.500 0.,5.000 0,10.000 0
Rovral Bayer Crop Science ( China) Co. , Ltd. N h h : ) h
VTR i AR BB A PR TAR 2
Azoxystrobin The Pesticide Factory of IPP of CAAS 0.0.468 8.0.957 5.1.8750.3.750 0,7.500 0.15. 000 0
IGE K Pk e I vl /N
%X@\:ﬂﬁ ﬂE{hIHX{HﬁFEA A 0.,0.6250,1.250 0.,2.500 0,5.000 0,10.000 0,20.000 0
Thifluzamide Limin Chemical Co. Ltd.
TN FEEARSIBL2A (P D A R
0.,0.6250,1.250 0,2.500 0,5.000 0,10.000 0,20.000 0
Amide Bayer Crop Science ( China) Co. , Ltd. ) h h * : h
ey i Fl 4 2 z NY7AN VA=)
ZJEEQ (ﬁ‘ﬂ/}\%ﬂ[é%[ﬁ]ﬂ%ﬁjﬁ[‘ﬁL\ﬂ 0.,2.500 0,5.000 0,10.000 0.,15.000 0,20.000 0.40.000 0O
Diethofencarb Hailier Pharmaceutical Group Co. , Lid.
W B i AR A R 2
10. 20. 40. . . .
Pyrimethanil The Pesticide Factory of IPP of CAAS 0.10.000 0,20. 000 0.40. 000 0,50. 000 0..60. 000 0.80. 000 O
WA Tk T s it [ N
EH:%M[Z]@E! EEERR A 0.,0.468 8.0.937 5.1.8750,3.750 0.7.500 0,15.000 0
Pyraclostrobin German Basf Inc
G ST oA A
WIT_Jé Berat Iﬁﬁ%}*%ﬁ[ﬁhﬂ 0.,0.078 1,0.156 3.,0.312 5.,0.625 0,1.250 0,2.500 0
Propiconazole Shaanxi Biaozheng Crop Science Co. , Ltd.
S LRSI RRAAL B 3 A PR )
0.,0.3125.0.625 0,1.250 0,2.500 0.,5.000 0,10.000 0
Diniconazole Jiangsu Sword Agricultural Co. , Ltd. ' ’ ’ ’ X '
= A VLG 53 A B T
gJéEH {]_:7] lJﬁﬂ{tﬂx{ﬂﬁl&A il 0.,0.6250,1.250 0.,2.500 0,5.000 0,10.000 0,20.000 0
Ketotriazole Jiangsu Sword Agricultural Co. , Lid.
P S A T S IE A A MR A PR A
0.,0.3125.0.625 0,1.250 0,2.500 0.,5.000 0,10.000 0
Tolclofos-methyl Qingdao Hanzhengyinong AgroSciences Biotechnology Co. Ltd.
- w S TIyD ' =
uﬁ@.ﬁﬁ . ﬁﬁiﬁilﬁﬁ%{%}FﬁﬁﬁA Hl 0.004 9.0.009 8.,0.0195.0.039 1,0.078 1,0.156 3
Fludioxonil Syngenta Crop Protection Co. Ltd.
T H R AL T A FR 2 7]
Chlorothalonil Limin Chemical Co. Lid. 0.,0.3125.0.625 0,1.250 0,2.500 0.,5.000 0,10.000 0
IR AL BRI A ) T RAT B )
0.,0.3125.0.625 0,1.250 0,2.500 0.,5.000 0,10.000 0
Thiram Hebei Zanfeng Biological Engineering Co. , Ltd. ) X ' X t :
A Ly s KSR
FUAREE ji*iﬂgé & . 0.0.3125.0.625 0,1.250 0,2.500 0.,5.000 0,10.000 0
Mancozeb DuPont Engineering Polymers

T DA SR BRI A 08 o 5 R B g N oA 24 ) U0 I P Y T T R

Note: The concentration of above fungicides are calculated according to the effective composition, in accordance with the scope of the description of

each pesticide dosage.
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Table 2 Information about the fungicides of field treatment

AbF AR IR i R EE
Treatment Manufacturer Dosage forms Concentration
TR, B e 2t =
ey WREIRURRSGARAT

Shandong Weifang Shuangxing

Pesticide Co. , Ltd. WG 1500 times

Difenoconazole

B T e I RAL TR0 A5 BR 2 ] 240 g - L™' 2000 f%
Thifluzamide Limin Chemical Co. Ltd. SC 2 000 times
AL e ) F A ES e R/ 240 g - L™ 1000 f%

EC 1 000 times

Pyraclostrobin  German Basf Inc

T T R 24k AT R ]

Ik i . 25% 2 000 ff%
Prochloraz Hunan Dacheng Pharmaceuti- EC 2 000 times
cal Chemical Co. Ltd.
i SG IR B AE W IR A IR
Wl A 255 L7 1000 ff
Fludioxonil Syngenta Crop Protection Co. SC 1 000 times
Lid.

FRBERI R/ INTCI , e LA T8 8 5 Ap L9 e g 2R
AW RITEI) , %5 R B A U R A A I
TR A IR SR 2R S v A OO, R R AT
TPk SRR = [PRA G AR+ (IR

ARSI - HYOH A RSB ED) - HERRER
B ]/ IR A RS S B im — YRR A N (] Dy 5 24
JEIES 10 REP 10 H 18 H o BHRRCR = (4 B 2R
B - RO IR ) /% IR R x 100%
1.3 HiEAbE

N F Microsoft Excel 2007 . SPSS19. 0 F1 DPS
V12,01 GEFT AR R FEA T AL BEAN ) 2 il 1 55

2 HREAM

2.1 ERAE TSR R E R0 R
HHXAY 10 26 22 FHARE I RAE T IIARE M
J PRI TR 2R | B I VY T4 4 A TR R 1 30
PRI UL 3, Al 0 EL A3 T T 2 A A A S8R B e
(18 238 T AT R IR IR RS |l FHY A1 S50 288 ( =2k |
DMIs) FEREIESE 3 JER T, EA A 1 ah B E N
TR DRIELIR B AL 27 B I b, A B8 W) TE AR A D 52 IS 511
PEATIT A o BEIFIR L S M ) 592 (SDHIs ) ¢ 4
B N IR B2 17 ( Qols ) XAl ¢ JEL v 1 B 1 22 5
BOR, T EiE— P R R o e rp BRI 1R 3t S0 6 410
7128 (SDHIs ) HH FRE R B I X 1 P KAl 5 S 9

K3 AEFRE I xR R S (E

Table 3 Inhibition effects of different fungicides on pathogens of anthracnose of persimmon

255255 Type of fungicides

2577 2 FK Name of fungicides

MIC/ (g + mL™")

ECsy/(pg - mL™")

RIS Benzimidazoles group

F P ERREZE Carbamate group
DMIs group

SDHIs group

R ZE Dicarboximide group

ZRAI% 2 Phenyl group
Qols group

RN FHEMEESS Aniline group
A LB Organophosphorus group

471 X 77 Protectant fungicides group

£ % 7 Thiabendazole
£ R arbendazim

0.100 9 ~0.194 0
0.160 0 ~0.298 7

R 7 Benomyl e 1 0.0884~0.244 3
FH JLFE 45t Methylthiophanat 1 0.211 1 ~0.5203
2.7 i, Diethofencarb >10 37.569 8 ~174.927
ik 2R Difenoconazole 10 0.101 0 ~0.3114
T E Tebuconazole 10 0.1435~0.3753
J5 M5 Diniconazole =10 0.3110~0.684 7
= Ketotriazole >10 17.951 7 ~33.146 9
PR Propiconazole 5 0.093 8 ~0.178 4
WEMRERZ Thifluzamide >10 0.071 7 ~665.484 8
F BN Amide 0.1152 ~40.661 0
&K Rovral 5 30.294 3 ~104.517 1
7L R Procymidone >10 19.904 9 ~34.583 8
% F G Fludioxonil 10 0.0112~0.0410
1% B fi Azoxystrobin >10 21.338 3 ~54.580 6
fipk i fif Kresoxim-methyl 36.064 9 ~ 45 687.779 6
585 % Pyrimethanil >10 38.319 5 ~69.209 6
FH 57 A% Tolclofos-methyl >10 0.981 1 ~4.180 6

75% A 1G5 75% chlorothalonil

70% X ZR46 5417 70% mancozeb

50% @ I XLl 77 50% thiram

271.454 2 ~216 874.661 5
10 pg - mL ™' M RAF] 5%
The inhibition rate of 10 g + mL ™!
was less than 5%
10pg - mL ™ M HIRAF] 5%
The inhibition rate of 10 pg - mlL !

was less than 5%
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Table 4 Inhibition effects of different fungicides on anthracnose of persimmon in field treatment

JHEHW (A - H)Survey date (month-day)

s 08 -25 09 -21 10 - 18

Fangteies i o BAACR i AR it BRAACR
Diseased fruit Control Diseased fruit Control Diseased fruit Control

rate/ % effects/ % rate/ % effects /% rate/ % effects /%
B £t i Prochloraz 5.23a 64.07e 13.41a 62.11e 33.24a 47.76d
F Tk FF 3R Difenoconazole 14.22¢ 2.33a 25.13d 28.99b 42.72b 32.86¢
% i i Fludioxonil 9.34h 35.85d 18.66b 47.27d 32.39a 49.10d
WEWRENZ Thifluzamide 13.85¢ 4.88b 29.38e 16.98a 51.72d 18.72a
NHk e B T B Pyraclostrobin 10.52b 27.75¢ 22.62¢ 36.08c 46.81c 26.43b

57K 5 ## Clear water control 14.56¢ - 35.39¢f - 63.63e -

TEARR/NG FEER7R P<0.05 KF T B2 S

Note: The different small letters represent significant difference of P level less than or equal to 0.05.

3 itk

ARG T 10 26 22 FAEH, A L RS
TR LR D IR 2R, IER Al
T30 FH L 6B 45 4 10 2k P A7 25 790 7 5 , Ay 1
SRR SR DTG T T R T SR,
SIS R JEL A 0 S 8RB, (L e
T 2K 3% T 1 A LB 40 5 5 5 1
FROME TP E 3o 2  A FH S7 AR B — | PR M P 1
R 2 AR T BT L P T 328 36 o e PR 2 24 54
BRI % SRR AT RS2 7 1 AR A
A, FIRRI S R BIOR AT T 257 b 3, (0
B LR G SHE T T 30% 35 AT HE D Ay 3 Al il 7
AR L AR 25 E ML BT I L T LA B T R
BT, (LI 25 6 e B SRELIR (1 26 o 2 B0 I
TR 5 e TR HE : (1) b 0 R 6 g ol i, e
Tl T T X R 5 T 1 28 P 7 D B, 9 5
21 P 7 3 RO AR F I B 45 ST 43
BT (2) D25 590 (6 i 5 24 B 988 50 1 55 W
FF ST, 40 5 05 B B3 3 0 08 5 B 368 P i S 22
SR HLEAR IR 25 790 9 7 3 RN BB AR , 0 T4

TEAS I 24500 4 e HE e 2 k912 5 (3) 38 5 AR Tl 24551
4 A o RO 10 b CR B i 2550 2 A, e SR T
TG HEss Ao ol T IR R] R A Yk 5 1 By i
IRAS R | A Y, 5 SET 50 5 R 18 21 2 4F
A RICR 22 57 L L BA R] 25 70) ) R RCR: 5 (4)
XA TR R EAT 25 G LA, T AR AL AR R R
Wi X PRBE S | SCAS 3 B 4, 1R 5 & B

FA A 75 AR )
I

E A Rvers S I S 87 N U o G R S (T B
(=) IR SIS 3 2827 R X AR 2 S T 1Y)
e HEGR , b SR B R R 2 W R R
[P ON B 5 Y TRE e N i LR 7N N L U NS E 7N N
i 8 Ff 255 MIC {H 476 10 pg - mL™' LT,
ECy,fH7E0.011 2 ~0.520 3 pg - mL™'JEFEN ., 7E
IR b AT FH AL 25 R R B, ik 5 24 501 6
EE T RFEWPHNAROR, 8 1 0B A P8R
T 18.72% ~ 47.776% Z |8] , H: v i T il 7 36 250 I
U o ANTRVZ 300 24 %0000 e 4 3 8 e 97 s8R s AN [
LR TG U TR FIDK B fidg 2 b 245 7] e 2585 8 ) e ¢
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