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Fig. 1. The inhibitory activity of different tested strains growth in PDA at 30°C for 2 day to resist
against Xanthomonas campestris pv.campestris Xcc-puli 024.
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Fig. 2. Antimicrobial activity of Bacillus spp. against Xanthomonas campestris pv. campestris (Xcc) after
24 hours of incubation. Antimicrobial activity (mm) is expressed as the difference between
diameter of inhibition zone and diameter of Bacillus colony.
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Fig. 3. Population dynamics of Bacillus subtilis WG 6-14 ~ TKS 1-1,TCB 9407and TCB 102-B7 (applied
100X dilution) on cabbage seed(Brassica oleracea L. var. capitata , cultivar:Taichung No.1) after
application under 50°C condition. A total of 10 gram seed were sampled from each treatment, the
survival count of test bacteria was determined by dilution plate method. Bars indicate standard
deviation.
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Fig. 4. Population dynamics of Bacillus subtilis WG 6-14 ~ TKS 1-1,TCB 9407and TCB 102-B7 on
cabbage ‘K-Y cross’ after application. A total of 1 gram seed were sampled from each treatment,
the survival count of test bacteria was determined by dilution plate method. Bars indicate standard
deviation.
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Fig. 5. Population dynamics of Bacillus subtilis WG 6-14 ~ TKS 1-1,TCB 9407, TCB 102-B7 and Xcc on
cabbage seed Taichung No.1, after application. A total of 1 gram seed were sampled from each
treatment, the survival count of test bacteria was determined by dilution plate method. Bars
indicate standard deviation.
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Study the Control Effect of Bacillus strains on
Black Rot of Cabbage Seeds'

Chein-Wei Chen *, Tzu-Pi Huang * and Dean Der-Syh Tzeng *
ABSTRACT

Cabbage black rot (Xanthomonas campestris pv. campestris Xcc) is an important disease of
cruciferous vegetables in the world. It can be spread over long distances by seeds, causing serious damage
all over the world. At present, chemical control and seed disinfection treatments cannot effectively control
the occurrence and spread of this disease. Xcc strains have also developed resistance, and the currently
commonly used cabbage cultivars on the market have weak disease resistance. Therefore, biological
pesticides are a new way to prevent and control this disease. This study intends to screen Bacillus subtilis
that can antagonize black rot bacteria and apply it to cruciferous vegetable seeds and seedlings to reduce
the occurrence of seedling black rot. The collected B. subtilis strains and the black rot bacteria use the
dual culture technique to test, and the results showed that the three strains WG6-14, TKS1-1 and SP4-17
had the strongest antagonistic ability, followed by TCB9407 and TCB102-B7. Bacillus amyloliquefaciens
TCB102-B7, TCB9407 and WG6-14, B. subtilis TKS1-1 and other strains were mass-produced fermented
fermentation. After the preparation was completed, samples were taken to analyze the amount of bacteria
and fermented ferment culture. Part of the ingredients, and use the dual culture technique to test black rot
pathogen, the radius of the inhibition zone is more than 1cm. The fermented fermentation broth of each
strain and the cabbage ‘Taichung No. 1’ seed were tested for seed dressing. The preliminary detection
of the B.amyloliquefaciens and B. subtilis strains on the seeds was 100%, and the bacterial load of the
seeds was TCB 102-B7, which was the highest, per gram The seed can reach more than 4x10°cfu/seed,
and each strain also has the effect of inhibiting the occurrence of seed black rot and increasing the
germination rate of seedlings. The comprehensive test results show that the screened Bacillus subtilis can
reduce the black rot bacteria carried on the seeds, and can be used as a biological preparation for seed

dressing after the cabbage seeds are harvested in the future.
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