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Antifungal Activity of Bacillus sp. AM-651 Against Phytophthora capsici. Lee, Jung-Bok, Jeong-Hak
Shin’, Jong-Ok Jang?, Kee-Sun Shin?, Chung-Sik Choi, Kun-Woo Kim', Min-Sub Jo', Chun-Pyo Jeon',
Yun-Hoi Kim', and Gi-Seok Kwon'*. Research Center 101, Gyeongbuk Institute For Bioindustry, Song-
cheondong 1319-84, Andong 760-380, Korea, 'School of Bioresource Science, Andong National University,
Andong 760-749, Korea, “Biological Resource Center, Korea Research Institute of Bioscience and Biotechnology
(KRIBB), Daejeon 305-600, Korea — Biological antagonists of Phytophthora capsici were isolated from soil in
Gyeongbuk, Korea. Among the isolated bacteria, a Bacillus sp. was identified from 16S rDNA sequence anal-
ysis and named Bacillus sp. AM-651. Bacillus sp. AM-651 strain which can strongly a antifungal activity
against Phytophthora capsici. Culture conditions for the maximum production of the antagonistic substance
were optimized. The production of antibiotic were high on modified Davis mineral medium pH 7 at 30°C. The
medium for highest production of the agonistic substance optimized. It is composed the best activity on glu-
cose, (NH4),SO;s and K;HPO, at 0.5%, 0.1%, and 0.7%, respectively. By time course of culture solution
selected Bacillus sp. AM-651, the culture solution after 48hrs had strongly growth inhibition rate against P.
capsici. And culture solution of Bacillus sp. AM-651 was stable within a pH range 5~11 and temperature
range 4~70°C. Bacillus sp. AM-651 cultured broth shown fungal growth inhibitory activitiy against B. soro-
kiniana, B. cinerea, R. solani avove and beyond P. capsici and comparatively showed a high activity against
C. gloeosporioides, B. dothidea, B. cinerea and F. graminearum by agar diffusion method.
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Fig. 1. Phylogenetic tree for strain AM-651 and related organ-
isms based on 168 rDNA sequences. The distances were calcu-
lated usingthe neighbor-joining method. The numbers at the branch
points are bootstrap values (based on 1000 samplings), and only
values greater than 50% are shown. The GenBank accession num-
bers are given. Filobacillus milosensis DSM 13259% was used as
the outgroup.
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Fig. 2. Time cource of antifungal activity by Bacillus sp. AM-
651. @, Cell growth, l, Inhibition zone.
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Fig. 3. Antifungal activity of Bacillus sp. AM-651 against Phy-
tophthora capsici. A. P. capsici, B. Inhibited mycelium.
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Table 1. Effects of various carbon sources, nitrogen sources and salt sources on the antifungal activities from Bacillus sp. AM-651.

Carbon Antifungal Nitrogen Antifungal Salt Antifungal
sources activity (%) sources activity (%) sources activity (%)
control 0
yeast extract 62.2 control 0
control 0 tryptone 344 Na,HPO, 66.5
maltose 69 malt extract 61.1 K,HPO, 92.6
fructose 43 beef extract 711 NaH,POy4 52.6
mannose 70 peptone 68.8 NHH,;PO4 69.2
sucrose 38 ured 18.8 MgCl, 70.5
glucose 74 NH.CI s CaCl, 50.3
Tactose 52 (NHa)2HPO, 80 NaCl 67.5
starch 65 KNOs 71 KCl 78.6
pectin 35 (NH,);80, 678 CaCO; 68.3
NH;HCO; 23.3 ZnSO, 332
NaNO; 62.2 ’
NH4NO; 60

Antifungal activity (%) = (inhibited zone (mm)/Control (mm))x100.
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Fig. 4. Effect of pH and temperatures (°C) on the antifungal
activity from Bacillus sp. AM-651.
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Fig. 5. Stabilites of pH and temperatures (°C) on antifungal
activity from culture broth of Bacillus sp. AM-651.
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Table 2. Antifungal activity of Bacillus sp. AM-651 against sev-
eral plant pathogenic fungi.

Plant pathogenic fungi Inhibition zone (mm)

Bipolaris sorokiniana 18.50
Botrytis cinerea 20.74
Rhizoctonia solani 19.68
Fusarium graminearum 20.46
Alternaria mali 17.88
Phytophthora infensi 14.11
Phytophthora capsici 32.05
Botryosphaeri dothidea 27.08
Collectrichum gloeosporioides 22.55
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