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Toxicity, Safety and Field Control of Bactericide Against Potato Blackleg

SUN Yanmin', HU Jun™, LU Wenxia?, LIU Guangjing®, WU Jianhua', Bl Caili'

( 1. Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019, China;
2. Inner Mongolia Zhongjia Agricultural Biological Technology Co., Ltd., Siziwangqi, Inner Mongolia 011800, China )

Abstract: Potato blackleg is a seed-borne disease of potato, and its harm is increasing year by year. In order to
study the control measures of potato blackleg, the indoor toxicity of different bactericides to Pectobacterium atrosepticum
was measured by bacteriostatic ring method, and the field control effect of selected bactericides was tested by seed
dressing, furrow application and root-irrigation using the potato variety 'Favorita' as material. Also, the safety of the
selected bactericides was tested in the field with different concentrations and dosages. The inhibitory effects of
Benziothia-zolinone, Bronopol and Ethylicin were good, with EC,, values being 38.18, 77.09 and 168.15 pg/mL,
respectively, and inhibitory effect was similar as compared with agricultural streptomycin sulfate. In the determination of
the safety of bactericides to potato, the three concentrations of Bronopol had no inhibitory effect on the emergence of
seedlings, while the double dosage of other bactericides tested inhibited the emergence. In the two-year control effect
test in 2017 and 2018, the seed dressing effect of Benziothia-zolinone was the best, with the control effect of 75.20%
and 70.35%, and the yield increase of 18.18% and 24.89%, respectively, followed by Bronopol seed dressing, Ethylicin

seed dressing and root-irrigation, and Benziothia-zolinone root-irrigation, with the control effect ranging from 52.24% to
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68.60%. Comparing the three application methods of seed dressing, furrow application and root-irrigation, the effects of

seed dressing and root-irrigation were better. Therefore, Benziothia-zolinone, Bronopol and Ethylicin are the preferred

bactericides in the control of potato blackleg, and the effect of seed dressing and root-irrigation is better.

Key Words: potato; Pectobacterium atrosepticum; bactericide; toxicity; field control efficacy
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Table 1 Bactericides tested

HERZ5 7] Bactericide

77 Formulation

33.5% WMk 33.5% Oxine—copper
20% WEH1 20% Thiodiazole—copper
3% " ETR % 3% Zhongshengmycin
20% IR 20% Bronopol

20% S ERIREN 20% Sodium dichloroisocyanurate

15% #8245 15% Cuaminosulfate

3% WEFFH 3% Benziothia—zolinone

80% .7 % 80% Ethylicin

20% PG IRA] 20% Copper abietate

20% WERR 20% Saisentong

47% F87 - T4 47% Chunlei wang tong
80% MZ I i 80% Azoxystrobin

2.2% el - 1R 1 2.2% Alkanol octylamine
86.2% AL 4 86.2% Cuprous oxide

46% %A LMl 46% Copper hydroxide

72% A< ARRIREEFE K 72% Agricultural streptomycin sulfate

SC
SC
WP
WP
WP
AS
ME
EC
EW
SC
wp
WG
AS
WP
WG
SPX

F2 2017 EHERIELER 7%
Table 2 Field trial treatment and method in 2017

AbPH Treatment

Qb3 5 Method

XT R CK

3% WEFETN 3% Benziothia—zolinone
3% HFETE & 3% Zhongshengmycin
47% #:75 - T4 47% Chunlei wang tong
20% BE B 4] 20% Thiodiazole—copper

86.2% A A4 86.2% Cuprous oxide

v

3% WERETH 50.40 mL/100 kg Fi 2 Al
3% HHE T % 72 ¢/100 kg P PERD

47% F555 - T4 15.34 /100 kg Pl iR
20% VETRI i 24 /100 kgl HERl
86.2% “E ALV A 15.34 ¢/100 kg T2

Xof Ely e 5 2 e M R FH R RIS 12E1 724554
FERD, 2RI MR 12, TSR 2 A

WE/NXHEFN9.18 m (K34 m, FE2.7m),
FRALE3 R E R, ot ML A HES . LARh 2
P 25 IR B e 729 A P A R ik 5 25 A 3 R o) HEL
M2 S L . R R 3,
14 PEHE

23 R BEE 55 5 1 A 25 25 7006 Eh AR AT AR AR K
He e, B EEORbR S . YRR B R A
J5, BT R HRR A, VA R 2 R
PRFRA . 9 H 15 HIIEHEE ™.

FRAE B B R AR, AR R R
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Table 3 Bactericide, application method and dosage for field control of blackleg in 2018
Epil PR bRz AR e 2
Bactericide Concentration of seed dressing Concentration of furrow application Concentration of root—irrigation
20% WA

15.34 g/100 kg Fi 2
20% Bronopol . .

80% L5 %

80% Ethylicin

3% VERETH

3% Benziothia—zolinone
47% F 5 - T4

47% Chunlei wang tong
86.2% A ML IH

86.2% Cuprous oxide

72% R TR EE B %
72% Agricultural streptomycin sulfate

8.16 mL/100 kg Fii %

50.40 mL/100 kg Fl

15.34 g/100 kg P

15.34 ¢/100 kg Fh 2

1.20 g/100 kg Fh2

23.0 g/667m> 23.0 g/667m?

12.6 mL/667m> 12.6 mL/667m>
76.0 mL/667m* 76.0 mL/667m*
23.0 g/667m? 23.0 g/667m?
23.0 g/667m? 23.0 g/667m?

1.7 ¢/667m? 1.7 g/667m?

&+ F 4008, 0.13 F10.20 g, 4 kW4 0.08,
0.13 F10.20 g ¥l o LAZS P14 38 K Y5 il Pt v K 12
PERIOMXTRE, BEANCER 2 RE K, BRREL 1087,
20 d JF U AR W AR R 2R 0L, 2R K, FE
KRR,
1.6 #iEAIE

X Microsoft Excel 2010 411428 Sy )4 )y
T, EC,fH. RHISPSS 20 HEA TR IeBdm /b, 1w ]
Duncan's 22 55 8 ZHEAG 16 H 8 A B BE]E P < 0.05
KOV 22 5 8 2

2 HERERH

21 ERNSFHNE

HER A 16 Fh 2550 Hh, 33.5% MEmk4R . 209% — 4
TURBREN . 15% 45250 . 20% PAREERHA . 80% W& T4
B 2.2% Kels - FHME . 46% SEALHFE S AR
HRSS A AR T, X S S R R B B A
YERT; 3% WETEHR . 20% IRAHEE . 80% Liwz il 5L
RBAT, EC, fEMK YK /& 38.18, 77.09 Fil 168.15 pg/
mL, 5 72% & F1 i 2 5 25 2 AH b, 90 G B A 2
BNy 47% B8 - EH . 86.2% S Ak WA &R —
B, EC,{H 250 416.87 F1 1 504.24 wg/mL; 20%
WS AT ] R 3% T AR TR R RBUR B 2% , EC,, MK IR 2
445.00 12 926.40 wg/mL(F 4) .,
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FEit . He - EAFERRA G . AL AR PR A
i () AH X5 2 4 i A 108.2%. 111.5%,
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Table 4 Laboratory test for toxicity of bactericides to P. atrosepticum
P25 Ptk B (g /mL) TR A B AR (mm) A7 1A 5 B34 ECy,
Bactericide Concentration  Average diameter of bacterioslatic zone Toxicily regression equation Correlation coefficient  ( pwg/mL)
1250 16.50
1 000 14.75
209 LA
800 14.17 y=1.1352x +2.8579 0.989 7* 77.09
20% Bronopol
625 12.50
500 11.00
5000 22.50
4000 16.67
3% WEFE
2 500 13.00 y = 1.264 1x + 3.000 4 0.994 0% 38.18
3% Benziothia—zolinone
1 600 12.33
1250 9.75
1000 20.00
I 625 17.04
80% LAraR
500 14.17 y =1.031x + 2.705 3 0.980 6* 168.15
80% Ethylicin
400 12.67
250 10.67
2 500 12.17
2 000 11.42
47% T - F 4l
1250 11.08 y =0.502 1x + 3.684 5 0.930 3* 416.87
47% Chunlei wang tong
1000 10.17
800 9.67
10 000 12.42
5000 12.08
86.2% ALV 4H
2 500 10.50 y =0.375 6x + 3.806 6 0.917 5% 1504.24
86.2% Cuprous oxide
2 000 10.46
1250 9.29
10 000 7.95
5000 7.11
20% 1 1 51
2500 6.52 y =1.2624x +0.624 1 0.917 6% 445.00
20% Thiodiazole—copper
2 000 5.82
1250 5.33
10 000 7.07
5000 5.95
3% HIERR
2 500 5.47 y =2.256 6x-0.976 1 0.877 6% 2926.40
3% Zhongshengmycin
2 000 5.11
1250 5.02
1 000 21.67
72% A< B AR R 500 16.67
72% Agricultural strepto- 400 16.67 y =0.969 5x + 3.04 0.964 1* 21.17
mycin sulfate 200 11.50
100 8.50

W * RN IE R B 0.05 K-8

Note: * means correlation efficient significant at 0.05 level of probability.
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Table 5 Effects of five bactericides on seedling emergence and plant height of potato

It 172 %4 2
Normal dosage Half the dosage Double the dosage
ik 27 —— — —— — ——— —
. GHGEUNES 3] RIS i NS R
Bactericide
Inhibition rate of (em) Inhibition rate of (cm) Inhibition rate of (cm)
seedling emergence  Plant height seedling emergence Plant height seedling emergence Plant height

20% JR i

-23.80 h 21.47 a —-15.59 fgh 20.40 ab -20.49 gh 20.33 ab
20% Bronopol
80% s 3

-18.84 gh 19.00 abe -9.84 efg 19.40 abe 7.38 ¢d 18.20 be
80% Ethylicin
3% WERS i . :

-10.19 fg 19.33 abe -4.90 def 19.60 abe 17.80 ¢ 18.80 be
3% Benziothia—zolinone
47% 7 - F 4

-4.92 def 1727 ¢ 0.29 de 17.90 ¢ 40.18 b 17.67 ¢
47% Chunlei wang tong
86.2% S AL A ,
=740 efg 13.73 d 0.23 de 17.52 ¢ 56.61 a 14.33 d

86.2% Cuprous oxide
XfHE CK 0 de 1773 ¢ 0 de 1792 ¢ 0 de 1731¢c

T AR/NEFRFIR0.05 K P25 8% . T,

Note: Different small letters are used to indicate significant difference at 0.05 level. The same below.

o 140 FFl Dressing Al Furrow application @ o
‘é a a a a
v 120 E b b b b i
£ cC
S © . .
S £ 100
%‘3 :%” 80|
= 8
= g 60_
2
= 40L
[a=}
20 L : )

20% BUEE  80% LFRHR 3% WERE  47%HE - EM 86.2% AW 72% KGR X Y
20% Bronopol  80% Ethylicin 3% Benziothia— 47% Chunlei  86.2% Cuprous R R CK
zolinone wang tong oxide 72%Agricultural
streptomycin

HEAZ 7] Bactericide sulfate
INEFRFRIR0.05 K25 . FE.
Small letters are used to indicate significant difference at 0.05 level. The same below.

Bl 6FMREFXDEE NS

Figure 1 Effects of six bactericides on seedling emergence of potato

BEPERD R ZE %0 95%, 100% F195%, K8 FXF FEFERD H 2 RAE 70%~95%, 25K 55 % IR CK S IR A
HECK R RAHmE, ULBHBERMXS & 2F L Rea e AL TO2E 5, U PRI R B3 O & 2 A 1EA
i, HEER R, HHESMETH 3N (HAZHEXERICEN.
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Table 6 Effects of bactericides on sprout of potato
P27 LWL (pg/mlL) K ZFH(No.) R (%) ZF K (em)
Bactericide Concentration Shoot number Sprouting percentage Sprout length
) 0.30 19 95 3.59
3% WEFE I
% ﬂgﬁw o 0.42 20 100 3.07
3% Benziothia—zolinone
0.50 19 95 3.03
0.08 19 95 2.48
47% 5 - T4
% AF - Ll 0.13 17 85 2.52
47% Chunlei wang tong
0.20 15 75 2.04
0.08 18 90 2.49
86.2% EAL A
. 0.13 18 90 2.44
86.2% Cuprous oxide
0.20 14 70 2.27
20% THLfit Pt
% BB 0.13 20 100 2.52
20% Bronopol
R CK - 20 100 2.58
RT 2017 FSHREFIX DRFJOHHUR K= ERIFM
Table 7 Effects of five bactericides on control efficiency and yield of potato in 2017
25 1A 1st survey 25 2 KA 2nd survey
Qb P (kg/667m?) 7744 %)
Treatment BN (%) Bk (%) RN (%) K% (%) Yield Yield increase rate
Incidence Efficiency Incidence Efficiency
3% VETETH
8.81le 76.14 a 10.24 ¢ 75.20 a 2077 a 18.18 a
3%Benziothia—zolinone
3% PR R
26.90 b 27.11d 30.48 b 25.93d 1767 ¢ 0.67d
3% Zhongshengmycin
47% % - 40
o " 16.90d 54.16 b 19.29d 53.24b 1939b 10.39b
47% Chunlei wang tong
20% W i
2595b 29.65d 29.52 b 28.24 d 1785¢ 1.68d
20% Thiodiazole—copper
86.2% AL H
21.90 ¢ 40.59 ¢ 2548 ¢ 38.17 ¢ 1908 b 8.63 ¢
86.2% Cuprous oxide
Xt i CK 36.90 a - 41.19 a - 1755¢ -
2.3 HHUKEHIX DR E RERAI 202077 kg/667m’, 37" 18.18%, fi & i T At

2017 4F H BB RORAT 45 UL 7 s, 2R JH#A

Rk BERER . AL . FE - TRk
PR, SXTEERRE, SO H2ES
B, R RN Y ORI A, B o ik
76.14% F175.20% ; HAE T 22 R E T 40 0 ol 2 g 2
L, BWREYET25%, A5 HESBE. 3"
WIS, VEEM ., FAWHAMES - TP
FrERE, SXEE RS, HR e

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.
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Table 8 Effects of six bactericides on control efficiency and yield of potato in 2018
1A 1st survey 2 KA 2nd survey
Z )
pOBLi Aﬁﬁ?ﬁlﬁ 7t (kg/667m?) 17 (%)
Treatment pphication KIZ (%) i (%) K% (%) B3k (%) Yield Yield increase rate
mode . . . I
Incidence Efficiency Incidence Efficiency
HEFD 12.50 fgh 73.81 ab 16.67 hij 68.60 abc 2 006 ab 36.46 abe
20% 5K
17l 32.50 be 31.53fg 40.00 bed 26.05 ghi 1 637 efg 10.78 efgh
20% Bronopol
A 21.67 def 54.54 def 30.83 def 4291 defg 1 876 be 26.96 bed
FFh 16.67 efg 64.72 bede 20.00 ghij 62.52 abed 1734 cdef 17.34 defg
80% i %
17 20.83 defg 58.04 cdef 34.17 de 36.70 efgh 1 687 def 14.23 defgh
80% Ethylicin
TEAR 12.50 fgh 73.89 ab 23.33 fghi 56.44 bede 2095a 41.72 a
FEFD 11.67 gh 75.40 ab 15.83 i 70.35 ab 1 856 bed 24.89 bede
3% VEF T
1t 23.33 de 50.54 ef 32.50 def 39.45 efg 1598 fg 8.13 fgh
3% Benziothia—zolinone
HEAR 16.67 efg 66.05 bed 25.83 efgh 52.24 bede 1 834 bed 23.99 cde
PR 20.83 defg 56.13 def 28.33 efg 48.13 cdef 1683 def 13.63 defgh
47% F 75 - T4
it 33.33 be 29.94 fg 44.17 be 18.61 hi 1570 fg 6.26 gh
47% Chunlei wang tong
TR 30.00 cd 36.87 f 39.17 ed 27.27 fghi 1 641 efg 11.04 efgh
FEFh 22.50 de 52.46 ef 31.67 def 40.83 efg 1691 def 14.32 defgh
86.2% A4
i 35.83 be 24.60 gh 49.17 ab 8.39i 1509 g 2.11h
86.2% Cuprous oxide
HEAR 40.83 ab 13.93 h 44.17 be 18.52 hi 1487 ¢ 0.12h
72% A& PR IR 5 75 R HEFD 6.67h 86.07 a 10.83 j 80.18 a 2048 a 38.45 ab
72% Agricultural strep- balin 14.17 efgh 70.06 be 16.67 hij 68.81 abc 1 839 bed 25.71 bede
tomycin sulfate TR 11.67 gh 75.40 ab 18.33 hij 65.98 abc 1965 ab 32.88 abe
XFHE CK - 47.50 a - 54.17 a - 1479 ¢ -

By s R0CSR B 4, B 093 i R 73.81% . 75.4% F
73.89%; VARSEEANG . FE - FANARAER . A
A0 g it FRE AR B AR A 2, Bl A TE 40% LA
T, HrAp S AR P KR S X S AN B,
ot 4 A HES X 2R S i

S2UCHA T, IRAEEERER . LR PR AE
MY BEREENFERNFIEML . BB - AR R R
ik, SXHEESRE, PrmRCRELr, 5 HE R
A PR IR SE B 2R 3 P 25 7 28 S 3 AS 1 2 (g ]
WG - FHFERIBRAN), HApRaimEppy . e
B TP 577 908 8RB A, B4 1) 68.60% Fi
70.35%; AL VA T B R AOR e 25, RIE N
49.17%, Bzt 8.39%, HXtREZER AL E,; Hib

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.
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FRAIER = AR, 12 20% LU b, SX RS
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HYORVEAEEEFERD . Car EPEP AL | WERE T
M, BHRUIE 52.24%~68.60%, 5 4% FHR IR 55 55 R B
RO, ATVE AR F AR IR e 2 R R 257 . Bartz
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