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Evaluation of the antibacterial activity of 19 bactericides against bacteri-

al fruit blotch

ZHANG Yuanyuan"’, FU Xin"?, FENG Gang®, JIN Yongling', ZHANG Jing’

(1. College of Agriculture, Heilongjiang Bayi Agricultural University, Daqging 163316, Heilongjiang, China; 2. Environment and Plant
Protection Institute, Chinese Academy of Tropical Agriculture Sciences, Haikou 571101, Hainan, China)

Abstract: Bacterial fruit blotch (Acidovorax citrulli) is a severe disease in melon, resulting in significant yield reductions
and even complete crop failure. Despite its significant impact, effective chemical control strategies for this disease remain
elusive. To address this issue, the author conducted an evaluation of 19 bactericides to identify highly efficient agents
against A. citrulli. Both in vitro and in vivo antimicrobial activity of the bactericides were assessed. From the initial in
vitro screening, eight fungicides showing higher sensitivity were for further investigation of their bactericidal toxicity. The
results revealed the following ranking of toxicity strengths: 0.3% Tetracycline AS > 1% Shenqinmycin SC > 5% Benzio-
thiazolinone SC > 20% Dioctyldiethylenetriamine AS >20% Albendazole SC > 4% Kasugamycin AS > 0.4% Cnidium
lactone AS > 0.5% Berberine AS. Subsequent greenhouse experiments confirmed the effectiveness of 0.5% Berberine AS,
20% Albendazole SC, 4% Kasugamycin AS, and 5% Benziothiazolinone SE in preventing and treating BFB in melon
seedlings. Particularly, 0.5% Berberine AS exhibited the highest efficacy, with prevention and treatment rates of 79.66%
and 73.24%, respectively, at a concentration of 100 mg- L. The findings in this research suggest that 0.5% Berberine AS,
20% AlbendazoleSC, 4% Kasugamycin AS, and 5% Benziothiazolinone SC hold promise as potential effective agents for
the field control of bacterial fruit blotch.
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Table 1 Fungicides for testing
b AT 7 B e
Type Fungicides and formulation Source
ANLE B 7 20% 3 B i 12 7K 77 HEYT AR A B A

Organic synthetic fungicide

e ] 751
Copper fungicide

WER
Antibiotic

TR R T 71

Botanical fungicide

20% Xinjunan acetate aqueous solution
20% 1A it 1B 7 771

20% Albendazole suspension concentrate
5%l 75 I eV 711

5% Benziothiazolinone suspension concentrate
85% = 5 PR IR T ¥ 145 711

85% Trichloroisocyanuric acid water soluble powder
20% E Mg B

20% Zinc Thiozole suspension concentrate
15%2% 28 i /K 771

15% Cuaminosulfate aqueous solution
20%FA MR /K 3L 77

20% Copper abietateemulsion,oil-in water

30% T P # 7L

30% Cuppric nonyl phenolsulfonate microemulsion
200 AR 4 217

20% Thiosen copper suspension concentrate
20%ME B i BV 771

20% Thiodiazole copper suspension concentrate
1% IR 25 32 B A7)

1% Shenginmycin suspension concentrate
4%3 T B B KA

4% Kasugamycin aqueous solution

3% 2L R R R A

3% Zhongshengmycin wettable powder

0.3%4 %5 K K5

0.3% Tetracycline aqueous solution

1% Fr i /K57

1% Carvacrol aqueous solution

0.4%E K7 27K 55

0.4% Cnidium lactone aqueous solution

0.5%/NEER K
0.5% Berberine aqueous solution

0.5% Z g K5
0.5% Matrine asqueous solution
0.3% 1 T &R

0.3% Eugenol aqueous solution

Weifang Wansheng Bio-Pesticide Co., Ltd.
SHNETCAEMBARG R AT

Guizhou Daoyuan Biotechnology Co., Ltd

BV UG K AR R L AT BR 2 =

Shaanxi Xidahuate Technology Industry Co., Ltd
DREEE A R A TR A

Tianjin Boke Baisheng Technology Co., Ltd

WHTH AR AL IR AT PR A w)

Zhejiang Xinnong Chemical Co., Ltd

ARSETT AR T AR IR A T

Dongguan Ruidefeng Biotechnology Co., Ltd

T8 IR AOL B A R A A

Qingdao Zhongda Agricultural Technology Co., Ltd
V2 ARH SO A IR )

Xi’an Modern Technology Industry Co., Ltd

W LR AR A

Zhejiang Dongfeng Chemical Co., Ltd
WA AR AR

Zhejiang Longwan Chemical Co., Ltd

LI IO AR A A B IR A W

Jiangsu Good Harvest Wayne Agrochemical Co., Ltd
Bt 22 5 B MR IR A 7

Shaanxi Macro Biotechnology Co., Ltd

A ERHLSL AP kA PR T

Fujian Kaili Bio-product Co., Ltd

LT R TR A A IR AW

Liaoning Weike Bioengineering Co., Ltd

W TSR R DR R AT

Inner Mongolia Qingyuanbao Biotechnology Co., Ltd
W B AR R IR A W

Yangling Fuji Biotechnology Co., Ltd

W B LR A IR A

Yangling Fuji Biotechnology Co., Ltd

T AR A YR R A 7]

Henan Furuide Biotechnology Co., Ltd

TFE 2 H AR AGE IR AR

Henan Boai Huifeng Biochemical Pesticide Co., Ltd

FE AR, KPS PME T 8.5 cmx8.0 cmx6.5 cm
MEmaT, Kl 2 RSG5
WA R ANETT 2 b3, b FE 575N AR Y b
H B i 24 77 35 5t s 8 B I - b RE i
I 7R R G » A8 FH K A A B ) g FL A AR B IR 5 i
AT 2N I S A G ) A R 1) B VORI
W T R AT W 5, W AR IR R &8 2 mL ¥R IT
V5 T 1) e P TR R TR FH S S A M,
BHIEORIE 24 h J5 FEBERE 24570 . 2 P Ak BE 7 V535 78
w7 d Edb TR Mg . &R 255 50 N
100 mg - L' 2 ANl S WKL, [ b3 20 76,3 IRE
S, UHEZERELAHERTANE. HIERESH

Hopkins™ ()73 e br e , & A 25l o 70 BARAELT R 0
Gy KRR s 1, TR BRI AR ST AR 5% AR 53
S, 993 BETH AR o5 ST AR G 5%~25% LT 55 4%, 9 3
T A7 AR 25%~50 LAR 57 2%, S BE T AR o Ak T
TR 50%~75% AR 39 9, BRI b7 S TR 75%
JUh k.

Wit 18 8= (3% G R I B R m R EO/ CRl bk

o< B R AEE D > 100, (3)

B ¥ R /%= (25 1 06} R 175 8 00— 24 751 Ak 3L
TEHRHO /2 A0 B 5 FE 40100 4
1.3 RS
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Table 2 Inhibitory activity of 19 fungicides against bacterial fruit blotch fungus

A7 Fungicide

HI5 2 Inhibition rate%

100 mg-L" 20 mg-L" 5mg-L"
20% % LB R 2k AS 20% Xinjunan acetate AS 99.53+0.15 a 87.16+2.42 ¢ 62.88+1.91 ¢
20%P5 M SC 20% Albendazole suspension SC 99.36+0.28 a 87.35+1.25¢ 19.27+0.83 g
5%MEFE SC 5% Benziothiazolinone SC 99.20+0.76 a 99.35+1.25a 11.96+4.21 h
85% — - FKEL SP 85% Trichloroisocyanuric acid water SP 25.70£2.51 h 3.35+4.32 k 3.44+2.38 jk
20%IBEME4E SC 20% Zinc ThiozoleSC 45.81+1.68 g 3.57+0.23 k 2.71+4.43 jk
15%%4 %4 AS 15% Cuaminosulfate AS 25.4142.61 h 6.46+1.80 jk 7.00+3.67 ij
20%FA IRER 57 EW 20% Copper abietate EW 70.87+1.93 ¢ 53.05+0.79 f 12.3542.49 h
30% 14 i ME 30% Cuppric nonyl phenolsulfonate ME 79.91+1.80 ¢ 9.56+2.36 j 1.99+0.55 k
20% £ SC 20% Thiosen copper SC 58.07+0.24 f 6.89+1.58 jk 3.00+0.96 jk
20% [ il SC 20% Thiodiazole copper SC 74.45+£3.77 de 8.85+0.92 j 2.49£1.36 k
1% H1 %7 2 SC 1% Shenginmycin SC 99.87+0.37 a 92.48+0.17 b 84.33+3.47 b
4%%F 5 5 % AS 4% Kasugamycin AS 98.43+0.02 a 74.50+0.24 d 52.51+1.61d
3% A= # % WP 3% Zhongshengmycin WP 95.88+2.99 ab 7.54£3.00 j 3.64+£2.47 jk
0.3%PU% & AS 0.3% Tetracycline AS 99.83+0.16 a 97.22+0.16 a 89.11+0.44 a
1% /7 AS 1% Carvacrol AS 77.14+3.54 c¢d 25.35+0.94 h 23.79+1.35 f
0.4%IER T3 AS 0.4% Cnidium lactone AS 94.31+4.77 b 65.50+3.48 ¢ 26.51+3.66 f
0.5%/NEETK AS 0.5% Berberine AS 96.47+0.95 ab 65.21£0.53 ¢ 47.53+1.07 ¢
0.5%75 20 AS 0.5% Matrine AS 75.41£1.35d 44.49+3.50 g 25.09+0.63 f
0.3% 1 T &) AS 0.3% Eugenol AS 77.03+2.02 cd 20.84+0.19 i 9.38+0.79 hi

1 AS. 7KF: SC. B SP. AR s EW. JKFLFT s ME. T0CALFT s WP, Wi ). ARG FRERIRTE 0.05 K P EFRFH. TR
Note: AS. Aqueous solution; SC. Suspension concentrate; SP. Soluble powder; EW. Oil-in water; ME. Microemulsion; WP. Wettable powder.

Different lowercase letters in the same column indicate significant differences at the 0.05 level. The same below.
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Table 3 Virulence of eight fungicides against bacterial fruit blotch fungus of melon

Nl EVEyE R REL ECs/ 95% B {F i
Fungicide Virulence equation r (mg-L™ 95% Confidence
20% T MEES R £ AS 20% Xinjunan acetate AS Y=6.287 5+1.517 0 X 0.946 0 3.08 1.32~7.19
4% FH B R AS 4% Kasugamycin AS Y=3.4534+1.7221 X 0.963 5 7.91 5.12~12.22
1%H B F: & SC 1% Shenginmycin SC Y=4.771 7+1.608 9 X 0.960 0 1.39 0.14~14.07
0.4%MEKF 2 AS 0.4% Cnidium lactone AS Y=3.178 8+1.924 5 X 0.953 0 9.73 6.51~14.55
20%A R M SC 20% Albendazole Ssuspension SC Y=3.601 1+2.0374 X 0.959 6 4.86 3.82~6.17
5%MEHENE SC 5% Benziothiazolinone SC Y=4.4459+1.893 8 X 0.962 7 1.96 1.60~2.41
0.3%PY 5 & AS 0.3% Tetracycline AS ¥=5.596 6+1.086 9 X 0.9520 0.28 0.15~0.54
0.5%/NEERR AS 0.5% Berberine AS Y=2.853 8+1.871 9 X 0.954 6 14.01 8.69~22.59

%4
Table 4 Efficacy of fungicides for the control

FRE X 2R TNAE R EREIPIEEER

of bacterial fruit blotch of melon in pots

113711 F Protective action

J IR

V67 YER] Therapeutic action

bl

Fungicide Concentration/(mg- L") UAIEEI=E:Y Bk URAEELE:d B3

Disease index Eficacy/% Disease index Eficacy/%
20%F # FE IS IR 5h AS 50 48.15+4.49 de 35.66+5.23 hi 51.11+2.94d 33.63+2.10 g
20% Xinjunan acetate AS 100 32.2241.67 i 57.5142.82d 33.70+3.39 h 55.68+2.80 ¢
20% M SC 50 36.1142.55 gh 51.77+1.59 ef 43.15+2.85 fg 44.01£0.54 de
20% Albendazole suspension SC 100 20.00+1.67 k 73.2742.06 b 22.78%1.11 j 70.42+0.37 a
1%HIEREZ SC 50 58.52+1.70 ¢ 21.74+2.45 59.63+3.57 be 22.60£1.02 hi
1% Shenginmycin SC 100 44.44+3 85 f 40.6443.69 g 45.56+3.33 ef 40.84+3.40 ef
0.4%MEIKF 2 AS 50 49.26+1.70 d 341142911 57.04+6.12 ¢ 26.09+4.15 h
0.4% Cnidium lactone AS 100 62.2241.92 b 16.81£1.83 k 62.2241.92 b 19.1243.27
1% FFER R AS 50 32.41£1.951i 56.67+2.58 d 35.00£1.47 h 54.49+2.64 ¢
4% Kasugamycin AS 100 21.11£0.56 k 71.77+0.32 b 22.4142.74 70.96+2.24 a
5%WEFEH SC 50 37.78+0.56 g 49.47+1.70 f 41.48+1.70 g 46.07+2.81d
5% Benziothiazolinone SC 100 25.19+1.95 66.37+1.35 ¢ 27.4143.16 i 64.50+2.11 b
0.3%VU%E 3= AS 50 45.56£0.00 ef 39.05+2.26 gh 60.74+3.21 be 21.10+2.95 hi
0.3% Tetracycline AS 100 33.15+4.10 hi 55.616.11 de 47.040.64 ¢ 38.77:4.44 £
0.5%/NEETH AS 50 20.19+2.31 k 72.9743.51 b 29.44+4.75 i 61.87+4.96 b
0.5% Berberine AS 100 15.1940.64 1 79.66+1.56 a 20.5642.00 j 73244311 a
CK 74.8142.80 a 77.04+4.49 a

950 F1 100 mg - L B, XoF TV 248 B 14 SR B 11 7
B 2 ] 3K 72.97%11 79.66% 5 Ho Yk A& 20% 7 B Ik
SCA%HEFEH R AS Fl 5%MERERR SC,7£ 100 mg- L™
i, RS BN 73.27%71.77%80 66.37% , TEVRIT
WA, Bk 4 B2y AR A Bom rE e, Ho
20% MM SC 4% B T 2 AS H1 0.5%/NEETK AS
B9 R B I, E 100 mg- L I, 9796 24843 ) ik 5]
T 70.42%.70.96%F1 73.24%,3X 3 FhZFI B 16 %
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3 W4
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ol R X ol ™ B 228 5 45 K D A A R S R R TR A
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X 1205 AT P 5 A AR A R BRI TS, IR 20% 3 BT
FEBETR £k AS20% AR SC 4% H FE % % AS 1%
HIEHE 3R SCL5%MERE ] SC.0.3% % & AS-0.5%
/NBETH AS FIT 0.4%IE IR T2 AS 55 8 i B xS 1%
993 5 TR B A T B A R TR B T s B — P I AR
I EE IR 1E LIRWITH Y 8 P2, 0.5% /)N BE
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