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ABSTRACT : Corn meal agar (CMA) assay, growth chamber assay and green house assay
~ were conducted to select a biological control agent and to estimate the effect of the agent on
the suppression of seed and seedling rot in water-seeded rice. Among the tested 66 bacterial
isolates, an antagonistic bacterium isolate 91-110 was selected. In CMA assay, the disease in-
cidence rates of seeds inoculated with Pythium arrhenomanes isolate 1398 were 100% for
control, 25.0% for isolate 91-110 treatment, and 21.7% for metalaxyl treatment. In the
growth chamber assay, the seedling emergence rate in seeds treated with only P. ar-
rhenomanes isolate 1398 was 27.7%, but the rate in seeds treated with isolate 91-110 and P.
arrhenomanes isolate 1398 was 59.1%. The disease suppression by isolate 91-110 was shown
only when the seed surface was sterilized with 50% of household bleach. The seedling em-
ergence rate of rice seeds soaked and shaken for 3 hrs in the bacterial suspension was slight-
ly increased compared with the seeds soaked without shaking. In the greenhouse experiments,
seeds treated with both isolate 91-110 and P. arrhenomanes emerged more (62.3%) than P.
arrhenomanes 1398 alone (30.8%). The tested antagonistic bacterium, isolate 91-110 was
identified as Bacillus brevis.

Key words : seed and seedling rot in water-seeded rice, Pythium arrhenomanes, CMA medi-
um assay, Bacillus brevis, biological control.
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Table 1. Screening test for selecting biological control
agents to the seed and seedling rot in water-seeded rice
by agar plate assay

% Seed and seedling rot’
C-CMA C-PDA SEA

Bacterial isolate’

3B 100.0 100.0 83.3
4D 100.0 100.0 90.0
23E : 100.0 90.0 80.0
90-1-7C 100.0 100.0 100.0
91-6 100.0 85.0 96.7
91-13B 100.0 81.7 100.0
91-19 100.0 100.0 93.3
91-37 98.3 80.0 90.0
91-72 100.0 88.3 88.3
91-85 100.0 100.0 100.0
91-86 100.0 100.0 80.0
91-97 100.0 98.3 93.3
91-110 25.0 50.0 45.0
91-123 100.0 95.0 95.0
2-79-85 100.0 95.3 96.7
Pa only 100.0 88.3 84.0
Metalaxyl 21.7 63.3 16.7

* Rice seeds were respectively treated with each bacterial
isolate plus P. arrhenomanes 1398, treated only with 1.
arrhenomanes 1398 (Pa only), or treated with metalaxyl

® Percentages of seed and seedling rot were determined 7
days after the treatments. Each value represents the av-
erage of 21 replicates/20 seeds/replicate (7 replications
by 3 experiments). Mycelial disk of P. arrhenomanes
isolate 1398 was respectively incubated on the center
of 3 different medium, cornmeal agar (CMA) con-
taining 10 ppm of cholesterol, potato dextrose agar
(PDA) containing 10 ppm of cholesterol, and soil ex-
tract agar (SEA) for 4 days at 28°C.
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Fig. 1. The effect of biological control of an antagonistic
bacterium, isolate 91-110 to seed and seedling rot of rice
caused by P. arrhenomanes 1398 in a corn meal agar
assay. Left: P. arrhenomanes 1398 only; Center: P.
arrhenomanes 1398 plus antagonistic bacterium, isolate
91-110; Right: Control.

Table 2. Effect of surface sterilization for rice seeds with
50% household bleach (pH 7.0) and their soaking time
(hours) in the bacterial suspension on the suppression of
seed and seedling rot in water-seeded rice by an anta-
gonistic bacterium isolate 91-110 in a growth chamber

Treatment % Emergence”

Soaking Bacterial Seed not Seed
time suspension surface- surface-
(hours) treatment” sterilized  sterilized

24 91-110 27.5a 51.5a

Pa only 21.3a 19.8b

48 91-110 18.7a 46.0a

Pa only 13.5a 17.3b

“ Each bacterial suspension treated represents 91-110 as
treated with isolate 91-110 plus P. arrhenomanes 1398,
and Pa only as treated with only pathogen P. ar-
rhenomanes 1398.

" Rice seeds were surface sterilized with 50% of house-
hold bleach (Treated) or without it (Not treated). Per-
centages of seedling emergence of rice seeds were det-
ermined 2 weeks after the treatments. Each value
represents the average of 21 replicates/50 seeds/re-
plicate (7 replications by 3 experiments), and the sig-
nificant differences were tested by Duncan's multiple
range test (p < 0.05).
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Fig. 2. The effect of biological control of an antagonistic
bacterium, isolate 91-110 to seed and seedling rot of rice
caused by P. arrhenomanes 1398 in a growth chamber
assay. Left: P. arrhenomanes 1398 plus antagonistic
bacterium, isolate 91-110; Right: P. arrhenomanes 1398
only.
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Fig. 3. Effect of shaking rice seeds in the bacterial sus-
pension on the suppression of seed and seedling rot in
water-seeded rice by an antagonistic bacterium, isolate
91-110 in a growth chamber. Each value represents the
mean of 21 replicates/50 seeds/replicate (7 replicates by 3
experiments). The significant differences were tested by
Duncan's multiple range test, and on each column in the
graph, same letters do not differ significantly (p <0.05).
91-110: treated with isolate 91-110 plus P. arrheno-
manes 1398, Pa only: treated with only P. arrheno-
manes 1398.
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Fig. 4. Effect of concentration of the bacterial suspension
on the. suppression of seed and seedling rot in water-
seeded rice by an antagonistic bacterium, isolate 91-110,
in a growth chamber. Each value represents the mean of
15 replicates/S0 seeds/replicate (5 replicates by 3 experi-
ments). The significant differences were tested by
Duncan's multiple range test, and on each column in the
graph, same letters do not differ significantly (p < 0.05).
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Fig. 5. Effect of an antagonistic bacterium, isolate 91-
110 as a biological contrdl agent for seed and seedling
rot in water-seeded rice in a greenhouse assay. Each
seed treatment amended with (#) or without () 1.0%
methylcellulose represents 91-110 as treated with bac-
terium isolate 91-110 plus P. arrhenomanes 1398, Pa
only as treated with only P. arrhenomanes 1398, and
Metalaxyl as treated with metalaxyl. Each value re-
presents the mean of 21 replicates/50 seeds/replicate (7
replicates by 3 experiments). The significant differences
were tested by Duncan's multiple range test, and on each
column in the graph, same letters do not differ signifi-
cantly (p < 0.05).
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Fig. 6. The growth inhibition of Pythium arrhenomanes
1398 by an antagonistic bacterium, isolate 91-110 on
corn meal agar containing 10 ppm of cholesterol.
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