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Biological Control of Plant Pathogens by Bacillus sp. AB02. Keun Ki Kim, Yong Chul Kim', Young
Whan Choi’, Ki Do Park’, Ui Gum Kang’, Yong Lark Choi® and Hyean Cheal Park*. School of Applied
sze Science and 'School of Resources and Life Science, Pusan National University, Miryang 627-706, Korea,
Yeongnam Agricultural Research Institute, National Institute of Crop Science, RDA. Miryang 627-803, Korea,
*Department of Biotechnology, Faculty of Natural Resources and Life Science, Dong-A University, Busan
604-714, Korea - In the greenhouse fields for fruits and vegetables during the winter in Korea, there
are serious damages by the sclerotium diseases due to the low temperature and humidity. This study
was carried out to select an antagonic agent for the biological control of the sclerotium diseases. The
55 antagonic agents were selected from the rhizosphere in soil where the fruits and vegetables were
cultivated in the green house fields, and strain AB02 among the tested isolates was estimated to be
the strongest antagonist against the sclerotium disease. Using strain AB(02, the antifungal spectrum
was tested against 5 different plant pathogens. According to the results of the test, strain ABO2
- showed the high antagonistic effect against Botrytis cinerea and Sclerotinia sclerotiorum. For the experi-
ment of biological control against the sclerotium disease, it was estimated the suppression effect and
the control effect by the strain in the pot experiment using the green perilla. According to the result
of the pot experiments, the suppression effect was 40% and the control effect was 62%, respectively.
For the stimulation effect of the tested plant growth by strain AB02 compared to the control, it was
improved as 120% for the total length, 141% for the liveweight, 121% for the total number of leaves,
185% for the leaf area, and 327% for the liveweight of the root, respectively. Strain AB02 showing
the antagonistic effect against the sclerotium disease and the stimulation effect for the plant growth

was identified as Bacillus sp.
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Fig. 1. Symptom of sclerotinia rot in the perilla (A) and stem

(B).

Fig. 2. Growth inhibition of S. sclerotiorum (A) and B. cinerea

(B) by antagonistic bacterium AB02. The arrow is in-
dicated of AB02.
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Table 1. Antifungal spectrum of plant pathogens by isolated
antagonistic bacteria AB02

Pathogenic strain Inhibition zone

B. cinerea +++
F. oxysporum +
S. sclerotiorum ++++
P. ultimum +
R. solani ++

Inhibition zone; ++++: > 20 mm, +++: > 15 mm, ++: > 10 mm,
+: > 5 mm
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Fig. 3. Preventive effect of antagonistic bacterium ABO2 on the
incidence of sclerotinia rot on perilla in a growth
chamber.
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Fig. 4. Curative effect of antagonistic bacterium ABO2 on the
incidence of sclerotinia rot on perilla in a growth
chamber.
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Fig. 5. Antagonistic effect of antagonistic bacterium AB02 on
perilla growth treated with S. sclerotiorum. A: Control,
B: Treated of AB02, C: Treated with S. sclerotiorum, D:
Treated with S. sclerotiorum and then AB02, E: Treated
with ABO2 and then S. sclerotiorum.
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Table 2. Effect of foliar spray of strain AB02 on the stem
growth in perilla (Perilla ocymoides L. cv. Leaty perilla)

Plant Stem  Stem fresh Stem dry

height  diameter  weight weight

(m”  (mm)  (mg)  (mg)
Control 41 150b 107 ¢ 139 b
Medium 45 ab 1.60 ab 134 bc 215 a

Strain ABO2 49 a 179 ab 155 a 19.6 a

“Means separation within columns by DMRT, p=0.05.
YPlants growth was measured at 25 days after foliar spray.
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T Rohe 162% 7kt 49 AAFFS 48 $F2
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VR, WA R M FRoe A T3 2E %0
7+7} 162%9F 157% Z7}8tdt). o] A#= A AB2 A|A=
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EYY 4733 5 EYLESs g 5 Ao EFA
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Table 3. Effect of foliar spray of strain AB02 on the leaf growth in perilla (Perilla ocymoides L. cv. Yupsil perilla)

Leaf area Leaf fresh weight Leaf dry weight  Chlorophyvll contents
y) g ry 8 phy

Leaf number (cm”) (mg) (mg) (SPAD value)
Control 6.2 ab” 220 b 414 b 61.2 ¢ 20.7 b
Medium 58 b 251 b 488 b 69.8 bc 23.1 ab
Strain AB02 75 a 40.6 a 789 a 1099 a 248 a

¥Means separation within columns by DMRT, p=0.05.
YPlants growth was measured at 25 days after foliar spray.
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Table 4. Effect of foliar spray of strain AB02 on the root growth
in perilla (P. ocymoides L. cv. Yupsil perilla)

Root fresh weight Root dry weight

(mg)” (mg)
Control 150 ¢ 25.1 ¢
Medium 177 b 374 ab
Strain ABQ2 491 a 50.3 a

“Means separation within columns by DMRT, p=0.05.
Plants growth was measured at 25 days after foliar spray.
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d
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AE A2 YeT AB2 AAE X st 229 A%
o) X HAAE H4e LA &3 LT U3 3

Table 5. Physiological properties and carbon utilization of

strain AB02
Content Characteristic
Catalase | +
Oxidase o +
Motility +
Shape rod
Gram Staining +
Indol production +
Methyl red test -
Citrate utilization -
O/F test o/a/n
Arginine dihydrolysis +
Starch hydrolysis +
Casein hydrolysis +
Gelatin hydrolysis +
Cellulose hydrolysis +
King’s B medium -
Nitrate reductase +
Glucose utilization +
Arabinose utilization +
Lactose utilization +
Sucrose utilization -
Maltose utilization +
Fractose utilization +
Sorbitol utilization +
Mannitol utilization +

B-Alanine utilization -
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