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Table 1. The information of 35 microorganisms tested in this study.

Scientific name Code Collection place Time of collection
Bacillus amyloliquefaciens 37P-2 Waufeng, Taichung July 2011
37P-4 Wufeng, Taichung July 2011
AC35 Mailiao, Yulin August 2009
BACI15 Pitou, Changhua March 2013
HTT-11 Citong, Yulin February 2012
HTT-61 Citong, Yulin February 2012
HTT-62 Citong, Yulin February 2012
NAO0301 Nantou, Nantou August 2009
P2-2 Waufeng, Taichung July 2011
P2-8 Waufeng, Taichung July 2011
P3-2-2 Waufeng, Taichung July 2011
P4-1-2 Waufeng, Taichung July 2011
T1-7-3 Waufeng, Taichung July 2011
T3-2-4 Waufeng, Taichung July 2011
T3-2-5 Waufeng, Taichung July 2011
TJP-2 Tianzhong, Changhua September 2012
TJP-4 Tianzhong, Changhua September 2012
TJP-6 Tianzhong, Changhua September 2012
TWP-1 Ershui, Changhua September 2012
TWP2-4 Ershui, Changhua September 2012
TWP2-5 Ershui, Changhua September 2012
TWP2-6 Ershui, Changhua September 2012
WP-2 Mailiao, Yulin April 2012
XLP-3 Xiluo, Yulin February 2012
Bacillus cereus HLP2-1 Houli, Taichung September 2012
LOP-2 Xiluo, Yulin February 2012
Bacillus pumilus TWP3-8 Ershui, Changhua September 2012
TWT-2 Ershui, Changhua September 2012
Bacillus subtilis 37P-8 Waufeng, Taichung July 2011
LNP-1 Linnei, Yulin July 2011
LNP-8 Linnei, Yulin July 2011
LNT-2 Linnei, Yulin July 2011
NA1102 Nantou, Nantou August 2009
TWP3-7 Ershui, Changhua September 2012
TWP-8 Ershui, Changhua September 2012

B - B S X ORERBITERAIVESE  75% K340 76-90% fy 4 4% 0 > 90% FE2HRIE
58 (disease index) DAFEPREEBa®R & EAS 5 EE T B 5 4% - JEJHEIE (disease severity, %) = Z(¥5
BT S 7R OSH MHEEAOH W B x ZIEEHEKREE)/G < HHHAEREE) <
B 1-25% B 1 %) > 26-50% Ay 2 4f » 51— 100% -
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Fig. 1. Antagonistic ability of 35 Bacillus spp. against bacterial soft rot pathogen Pcc10602 on (A) nutrient agar (NA)

plates and (B) tryptone soy agar (TSA) plates.
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Fig. 2. Effects of the inoculation with the different concentrations [colony-forming unit (CFU) mL"] of Pectobac-
terium carotovorum subsp. carotovorum Pcc10602 on (A) the growth of the Chinese cabbage and (B) the disease
severity of bacterial soft rot. Disease severity (%) = X(disease index x numbers of leaf tissue for this index)/(5 x total
numbers of leaf tissue) x 100%. DAI: Day after inoculation.
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Fig. 3.

Effects of the seven Bacillus spp. (isolate AC35, BAC15, NA0301, NA1102, HTT-11, HTT-61, and HTT-62)

on the disease severity of the bacterial soft rot by using the (A) puncture and (B) spray methods on Chinese cabbage

leaf tissue. DAI: Day after inoculation.
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Fig. 4. Effects of inoculation of Bacillus amyloliquefaciens HTT-62 and Pectobacterium carotovorum subsp. caro-

tovorum Pcc10602 by using (A) cotton-cover and (B) spray methods on the disease severity of the Chinese cabbage
soft rot. The inoculation concentration of HTT-62 and Pcc10602 was 10° and 10° CFU mL", respectively. DAI: Day

after inoculation.
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Screening and Evaluation of the Potential Bacterial
Antagonists for Controlling the Bacterial Soft Rot of
Chinese Cabbage

Chun-Wei Chen"’, Yu-Yao Fu®, Chia-Hsin Tsai’, and Tsung-Chun Lin’

Abstract

Chen, C. W, Y. Y. Fu, C. H. Tsai, and T. C. Lin. 2023. Screening and evaluation of the
potential bacterial antagonists for controlling the bacterial soft rot of Chinese cabbage. J.
Taiwan Agric. Res. 72(1):1-11.

The bacterial soft rot caused by Pectobacterium carotovorum subsp. carotovorum (Pcc) is one
of the destructive diseases of Chinese cabbage in Taiwan. The purpose of this study was to screen
and evaluate the potential antagonists for control of this disease. The six Bacillus spp. isolates, AC35,
BACI15, NA0301, HTT-11, HTT-61, and HTT-62, showed superior antagonistic ability against Pcc
strain Pcc10602. Thus, the effect on controlling this disease was evaluated on leaf tissue of Chi-
nese cabbage by using puncture and spray method. The results showed that the disease severity of
Pcc10602 inoculated-only were 100% at the 5" day after inoculation (DAI 5) by using two different
methods. In addition, Bacillus amyloliquefaciens isolates BAC15, HTT-61, and HTT-62 significantly
reduced the disease severity to 52.4%, 57.1%, and 57.1% at DAI 5 by using puncture method, re-
spectively. In the greenhouse test, the B. amyloliquefaciens HTT-62 was applied to Chinese cabbage
with using different methods (cotton-cover method and spray method). After 1 day, Pcc10602 was
subsequently applied by the same method. The results revealed that the disease severity of the control
treatment was 97.9% and 74.5% at DAI 12 by two different methods, respectively, while the disease
severity of the treatment with HTT-62 was only 47.5% and 30.2%, respectively. Therefore, it is specu-
lated that B. amyloliquefaciens HTT-62 can delay the occurrence of soft rot and reduce disease sever-
ity on cabbage in any way one day before inoculation. This study revealed that B. amyloliquefaciens
HTT-62 is a potential antagonist to control the bacterial soft rot of Chinese cabbage.

Key words: Chinese cabbage, Bacterial soft rot, Biocontrol, Bacillus.
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