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Control effects of eleven bactericides on potato soft rot
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(Institute of Plant Protection , Chinese Academy of Agricultural Sciences, State Key Laboratory for Biology of Plant
Diseases and Insect Pests, Beijing 100193, China)

Abstract Potato soft rot (PSR) caused by Pectobacterium spp. is one of the most important bacterial discases of
potatoes in the world. In this study, by means of disc diffusion and growth curve method, we evaluated the in
vitro antibacterial activities of 11 commonly used bactericides on P. carotovorum subsp. carotovorum strain
Pcc20181. In vitro assay showed that the top three bactericides were streptomycin sulfate 72% SP, tetramycin 0.3% AS
and benziothiazolinone 3% WP, with the diameter of inhibition zone ranging from 0.13 to 1.47 cm and the EC;,
value from 1.695 to 44.363 mg/L. In order to determine the control efficacy of 11 bactericides against PSR, the
half tubers inoculation assay was utilized. In vivo results indicated that eight candidates had control efficacy ran-
ging from 33.33% to 92.50%. The control efficacy of benziothiazolinoe 3% WP on PSR reached 92.50%, fol-
lowed by streptomycin sulfate 72% SP (89.76%) , bismerthiazol 20% WP (58. 81%) and tetramycin (51.60%).
Taken together, tetramycin 0.3% AS, benziothiazolinoe 3% WP and bismerthiazol 20% WP are promising alter-
natives for controlling PSR.
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Table 1 Concentration of the tested bactericides

WRERRE /mg » L7} AR IR/
255 4 F5 Concentration mg+ L !
Bactericide Recommended
1 2 3 4 5 6 .
concentration
20% M4 WP bismerthiazol 20% WP 15. 63 31. 25 62.50  125.00 250.00  500.00 1000.00 6 666.67
50 % M4 WP oxine-copper 50% WP 87.79 131.69  197.53  296.30 444.44  666.67 1 000.00 1 000.00
9% kM EC  terpenol 9% EC 87.79 131.69 197.53  296.30  444.44  666.67 1000.00 6 666.67
46 YA At WG copper hydroxide 46 % WG 167.77  209.72 262.14  327.68  409.60 512.00 640.00 1 250.00
20 % BEMEEE SC - zine thiazole 20% SC 334.90 401.88  482.25  578.70  694.44  833.33 1000.00 10 000.00
20% B HEEE WG kasugamyein 20% WG 55. 82 66. 98 80. 38 96.45 115.74  138.89 166.67 1 000. 00
2% R REEE 2 SP streptomycin sulfate 72% SP 1. 20 1.32 1. 45 1.59 1.75 1.93 2.12 1 666.67
0.3% U Z AS tetramycin 0. 3% AS 6. 66 7.33 8.06 8. 87 9.76 10. 73 11.81 5 000. 00
3%k ZE WP zhongshengmycin 3% WP 56. 27 57. 96 59. 70 61. 49 63. 34 65. 24 67.19 1 666. 67
3% EFEH WP benziothiazolinone 3% WP 41. 02 41. 84 42. 67 43.53 44, 40 45. 29 46.19 5 000.00
100 2. 254t/ g Ak REZEHLFF R WP _ _ _ — — = — 3 330. 00
Bacillus subtilis 10 billion spore/g WP :
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TR P Bl SR G I A T2 004 B R i R K SPe
ECs 4 1. 70 mg/L; FiR 0. 3% MU % AS,ECy, hy
12. 30 mg/L; 3% WERE R WP, ECy, Wy 44. 36 mg/L;3%
R R WPLEG, N 64. 47 mg/L; 20 % HHE R

WG, ECso 2 105. 97 mg/L; MM A B 71 Hh 2020

A WP, ECs, 24 120. 03 mg/ L, ) 18 R0 AH X 55
4§20 o WEMEEE SC,ECso 2y 650. 89 mg/ L, 4 TR AR AH
X2 5 40 ) 390 RRE 20 VR 2K 1 R TR R < 46 00 SR AL
WG, EC, i 322.03 mg/L; 9% i 5 it EC, ECGy, Ky
334. 78 mg/1; 50 Yo MEmkAR WP, ECs, 2y 587. 14 mg/L,

F2 SHRAENNAL NRIHEHD MIEMER Pec20181 BHHI1E A
Table 2 Inhibition of five bactericides on potato soft rot Pcc20181

I B H 4% /cm Inhibition zone diameter

LE R 3V WER i WP 2040 HFEER WG 3V AR WP 0. 3% MUFER AS T2 AR BIRHE R R SP
Dilution benziothiazolinone kasugamycin zhongshengmycin tetramycin streptomycin

factor 3% WP 20% WG 3% WP 0.3% AS 72% sulfate SP

50 0.70 0. 47 0.33 1. 30 1. 47

100 0. 60 0. 30 0. 20 0. 67 1. 27

150 0. 50 0. 27 0. 10 0.57 1.13

200 0.35 0. 20 — 0. 47 1.03

250 — — — 0. 40 0. 90

300 — — — 0. 37 0. 83

350 — — — 0. 30 0. 80

400 — — — 0. 27 0. 77

450 — — — 0. 23 0.67

500 — — — 0. 20 0. 60

550 — — — 0.17 0. 57

600 — — — 0.13 0.53

A B. C. D%ﬂ;}ﬂ{tso{%i&\ 100453~ 150f%3 200{% i FICK

A, B, C, D and E represent 50 times solution, 100 times solution, 150 times solution, 200 times solution and CK, respectively

&1

KARBREER NEXRSEEMNEZR)XNHAE MREAEAZ MEMEK Pec20181 BIHHI1E R

Fig. 1 Inhibit activity of streptomycin sulfate, tetracycline and benziothiazolinone (from left to right)

against the pathogen of potato soft rot Pcc20181

#3 HIAFFFNDHZREREFR R Pec20181 £ ECs "
Table 3 ECs, value of tested bactericides against Pectobacterium carotovorum subsp. carotovorum strains Pcc20181
. 95% Bfs Lt it O
S 7 bR BCy/ 957 BAAWR/me L7y oy BBUY
Bactericid b+ SE Chi-square P L1 95% confidence Loss rat Control
acteriaice o (df=5) 0 interval 58 rate efficacy
20 % H-Fim: WP
+ ~
bismerthiazol 20% WP 1.673+0. 186 7.667 0. 105 120. 03 65. 759~194. 023 2.62 be 58. 81
0,
SOA@W% wp 5. 46640. 435 1. 079 0. 956 587. 14 536. 978~648. 053 4, 24 be 33. 33
oxine-copper 50% WP
o/ 2
9V i B EC 3.99440. 307 5. B3 0. 350 334.78 301. 854~372. 190 6.54 b —2.89
terpenol 9% EC
0/ = h
165 RILH WG 8.122£0.695  5.328  0.255 322.03  303.915~340.080  15.43a  —14.25

copper hydroxide 46 % WG
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e 95% Bfx SL k) 2
2T bt bRs Y BCy/ 7 EIRR/mE LT gy )y BTRU%
.. Chi-square P » 95% confidence Control
Bactericide b+SE mg+ L} . Loss rate .
df=5) interval efficacy
20% M 209 I
.OA 1_ 076k ¥ SC 5.264740. 553 1. 629 0. 898 650. 89 606. 58~703. 71 5.88 b 7.55
zinc thiazole 20% SC
0/ = m 5
ZOAﬁEHﬁ.% WG 12. 64641. 038 5. 541 0. 236 105. 97 101. 97~110. 48 3. 60 be 43.49
kasugamycin 20% WG
0 o fot 2
72%&%%@%@% 5P 27. 888+2. 406 2. 478 0. 479 1.70 1.66~1.73 0. 65 ¢ 89. 76
streptomycin sulfate 72% SP
0, P4
0- 3%@5% AS 11. 09941. 360 1. 69 0. 890 12. 30 11. 60~13. 42 3. 08 be 51. 60
tetramyecin 0. 3% AS
3% AR WP
+ ~
/hongshengmycin 3% WP 42.071=x3. 936 0.432 0. 994 64. 47 63. 82~65. 26 3.55 be 44,18
3G WERE R WP
+ ~
benziothiazolinone 3% WP 39. 329+4. 889 7.176 0. 208 44, 36 43.95~44, 87 0.47 ¢ 92. 50
100 12,2 HHE WP
(Lol e e - - — — 4.15bc  34.69
Bacillus subtilis 10 billion spore/g WP
CK — — — — — 6.36 b —

D SRJAXE [ RS A F/NE T B3R 22 53 35 (P<C0. 0D . SR{E AR BAT Bk

The different lowercase letters indicate significant difference at 0. 01 by Duncan’s new multiple range test. Negative value means no pre-

vention effect.
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Fig. 2 Control effect of different bactericides on potato soft rot
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