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Abstract: To preliminarily screen fungicides with potential control effects against potato common scab and Chinese
cabbage soft rot, this study compared the control efficacy of 34 fungicides (including non-copper chemical fungicides,
copper-based fungicides and biological fungicides) against the two diseases through indoor plate antibacterial tests and in
vitro control efficacy tests. The results showed that the in vitro control efficacy of biological fungicides and copper-based
fungicides were significantly higher than that of non-copper chemical fungicides. For potato scab and Chinese cabbage
soft rot, the most effective biological fungicide was 1000 billion CFU - g Bacillus subtilis wettable powder Cin vitro
control efficacy of 77.67% and 83.53%, respectively ), and the most effective copper based fungicide was 80%
bordeaux mixture wettable powder C(in vitro control efficacy of 71.88% and 78.46%, respectively). In conclusion,
1000 billion CFU - g Bacillus subtilis wettable powder and 80% bordeaux mixture wettable powder can be used as the
preferred fungicides for the control of the two diseases. Priority should be given to biological fungicides and copper-based
fungicides in field fungicide screening for potato scab and Chinese cabbage soft rot, which provides scientific support for
the green and efficient management of the two diseases.
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Table 1 Tested agent
2528531 Fre o Bz P ATH
Pharmaceutical category No.  Tested agent Production company
e Pl 1 50% = S TIRIR T VA K 711 A MR A PR A 7]
CIESRD 50% trichloroisocyanuric acid soluble powder (SP)  Tianjin Bokebest Technology Co., Ltd.
Cm@@‘ 2 50%5FUR R UKL AV R PR R R AR R A IR AR
fungicide (non-copper) 50% chlorobromoisocyanuric acid SP Nanjing Nannong Pesticide Technology Development
Co., Ltd.
3 25 % M Tk e P L EHREY RS QLI H R A
25% pyraclostrobin emulsifiable concentrate (EC) ~ BASF Plant Protection (Jiangsu) Co., Ltd.
4 80%ZRERFLIM 9 BH TR ik A WA R A
80% ethylicin EC Nanyang Xinfengda Biology Co., Ltd.
5 25%R BB LI FERRAAL A A IR A 7
25% bromothalonil microemulsion (ME) Jiangsu Tuoqiu Agrochemicals Co., Ltd.
6 1.26% 3 TR AR # 7K 77 P 2z AR Sl AT R A
1.26% xinjunan acetate aqueous solution(AS) Xi'an Jindai Technology Industry Co., Ltd.
T 30%MEMEEE R WHLH R TR A IR A
30% thiazole zinc suspension concentrate (SC) Zhejiang Xinnong Chemical Co., Ltd.
AW B 8 50 12 CFU - g Z RS 2F FAT B vl i 77 L V8 A i g A A TR A ]
Biological fungicide 5 billion CFU - g"' Paenibacillus polymyxa wettable Shanxi Linyi Zhongjin Chemical Co., Ltd.
powder(WP)
9 1000 1251t = g Rl B 2F A B T A K 771 AR F5 LR A PR A )
100 billion spores - g" Bacillus subtilis WP Shandong Xiubang Biotechnology Co., Ltd.
10 8AZA g B ZF ST 1 PR R 771 W AR ZA PR
800 million CFU - g" Bacillus cereus WP Shandong Tenov Pesticides Co., Ltd.
11 SACZF - g B P HIAT B AT AR I AR ZE VR 2 AT PR A #
500 million spores - g' Pseudomonas fluorescens WP Shandong Tenov Pesticides Co., Ltd.
12 10 12251« g RN 28 FAT 1 TR K 771 B S A A IR A TR A )
1 billion spores - g" Bacillus amyloliquefaciens WP Shaanxi Xiannong Biotechnology Co., Ltd.
13 80 AL Z U - g P ILTE 75 10 2 AU AT T A0 771 B P 4E H AL R LA R 7]
8 billion spores - g Bacillus methylotrophicus WP Shaanxi Hengtian Biological Agriculture Co., Ltd.
14 A%/DNEEBRBRER £h K5 WS IR AR A IR AW
4% berberine sulfate AS Inner Mongolia Qingyuanbao Biotechnology Co., Ltd.
15 1% PP K B TR R A R TR A
1% carvacrol AS Inner Mongolia Qingyuanbao Biotechnology Co., Ltd.
16 S% R RMA FRAHTRARAAE AL 27 1 A B A )
5% allicin ME Chengdu New Sun Crop Science Co., Ltd.
17 0.2% M EFh T4 HU AL 1) TLFR R A 25 A IR A
0.2% psoralea corylifolia seed extract ME Shenyang Tongxiang Biopesticide Co., Ltd.
18 5%5HE L ER IR S A BARA R AT
5% amino-oligosaccharin soluble concentrate (SL) Qingdao Honghai Biotechnology Co., Ltd.
19 6% HEHERAN AR B AE R BR 2 )
6% kasugamycin AS Shandong Chengxin Biotechnology Co., Ltd.
20 0.3%UB KA LT R TR A IR A
0.3% tetramycin AS Liaoning Wkioc Bioengineering Co., Ltd.
21 1% H R 55 B AR A ) S A A R A
1% shenqinmycin SC Shanghai Nongle Biological Products Co., Ltd.
22 3%TPAER R IR A DRIV AS ARAL S AT B A ]
3% zhongshengmycin WP Shenzhen Noposion Agrochemicals Co., Ltd.
R 1 71 23 86.2% 5 M LA T 771 KA GF A TARA A
Copper-based fungicide 86.2% cuprous oxide WP Tianjin Litheng Chemical Co., Ltd.
24 TTYo R R P AR 77 P AR R Tl F)
77% copper sulfate calcium WP Ingil de México, S.A. de C.V.
25 80%iE/R W FT AR 7 SR AL ARA PR 2 A

80% bordeaux mixture WP

Shannon USA, Inc.
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Table 1 (Continued)
Eival el Fs o Bl SN
Pharmaceutical category No. Tested agent Production company
26 46%A A K HORLTH FFEALFRAH

46% copper hydroxide water-dispersible

granules(WG)
27 30% AR

30% copper oxychloride SC
28 15%ZK K

15% copper ammonium complex AS
29 20%ME R HTEVE

20% thiodiazole copper SC
30 20%MERRER I

20% thiacloprid copper SC
31 33.5%MWENRETE 7

33.5% quinoline copper SC
32 20%F4 A5 B2 i 7K 7L 77

20% copper rosinate emulsion in water(EW)

33 20%Z BRI R 7
20% copper acetate WP

34 30%IRMNERRH IR 7
30% copper succinate WP

DuPont de Nemours, Inc.

TLPEAR 2 A T AT IR =)

Jiangxi Heyi Chemical Co., Ltd.

PR G4 TR A ]

Shanxi Yonghe Chemical Co., Ltd.
WAL L T A WA

Zhejiang Longwan Chemical Co., Ltd.

WL AR A AR A

Zhejiang Dongfeng Chemical Co., Ltd.

I RE DAL A R A

Shanghai Hualian Biopharmaceutical Co., Ltd.
W SN DR R A

Qingdao Haina Biotechnology Co., Ltd.

AR M U A Z5 A R A T

Shandong Weifang Shuangxing Pesticide Co., Ltd.
SRIELAE S R YA A A R A A
Heilongjiang Qigihar Siyou Chemical Co., Ltd.
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Fig. 1 Cluster analysis of inhibition zone diameters of different types of fungicides against
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the pathogen of potato common scab
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Fig. 2 Comparison of inhibition zone diameter of different types of fungicides against potato common scab pathogen
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Fig. 3 Cluster analysis of in vitro control efficacy of different types of fungicides against potato common scab
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Fig. 4 Comparison of in vitro control efficacy of different types of fungicides against potato common scab
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Fig. 5 Cluster analysis of inhibition zone diameter of different types of fungicides against the pathogen of

Chinese cabbage soft rot
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Fig. 6 Comparison of inhibition zone diameter of different types of fungicides against the pathogen

of Chinese cabbage soft rot
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Fig. 7 Cluster analysis of in vitro control efficacy of different types of fungicides against Chinese cabbage soft rot
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Fig. 8 Comparison of in vitro control efficacy of different types of fungicides against Chinese cabbage soft rot

®2 REMANFREFXBEGNHEEREBEBYNS TRt S

Table 2 Multivariate statistical analysis of disease type and bactericide type on inhibition zone diameter

and in vitro control efficacy

Sy % e “ 2tk R
Analysis dimension  Factor Index Value Significance(P) (Partial Eta squared)
Z AR BRI L I F Fh S Disease type R T A B Wilks' L value 0.786 0.001 0.214
Ultivariate overall 2501267 pesticide type /R 5 A Wilks' A value 0.619 0.000 0213
effect R B FE Y WK 2 A Wilks' 2 value 0.884 0.108 0.060
Disease typex Pesticide type
BT AT ) RS EEZUES 7 P EL AR F=7.855 0.007 0.112
Univariate Disease type Inhibition zone diameter
subdivided effect B A% F=7.557  0.008 0.109
In vitro control efficacy
R AR F=2282 0.111 0.069
Pesticide type Inhibition zone diameter
BRI F=15.425  0.000 0.332
In vitro control efficacy
P T AR 2RI Y 1 B AR F=2.792 0.069 0.083
Disease typexPesticide type Inhibition zone diameter
BRI F=0.995 0.375 0.031
In vitro control efficacy
B AL 0 ] LA AR R 0.144
Model goodness Inhibition zone diameter model ~ Adjusted R’
of fit BRI AR % R 0.336
In vitro control efficacy model Adjusted R*

VE: P<<0.05 oAb H A 22 7 B3, P<<0.01 FoRAbFE A 22 F W B 2%, P>0.05 FoR A PR IE) TG 53 25 5 .

Note: P<0.05 indicates significant difference among different treatments, P<0.01 indicates extremely significant difference among different

treatments, P>0.05 indicates no significant difference among different treatments.
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