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ABSTRACT

Two strains of Bacillus subtilis NSRS 89-24 and NSRS 89-26 were originally isolated from.a
native rice seed, Choa Boa, which was collected from Nakornsrithamarat Rice Experiment Station in 1887.
These two strains showed the remarkable results in inhibiting Xanthomonas campestris pv. oryzae in vitro
and reduced the incidence of lesions on the inoculated leaves in the greenhouse. In vitro tests, these bacteria
exhibited strong antagonism to field isolates of seven fungal pathogens of rice. Bacterization resulted in
the effective biological control of seed borne pathogens of rice. The enhance growth of rice from bacteria-
treated seed is attributed to suppress of seed borne pathogens and also exhibited some incidence in
stimulation of the growth of the plants.

In upland condition, using a mixture of Bacillus in applying to aerial surfaces of rice plants and
broadcasting into soil before seeding, the antagonists showed a remarkable ability to reduce the disease
incidence. These investigations lead to the research in which to develop methodology and technology in
producing bacterial and fungal inoculum which could be stored in room temperature over a year for the
utilization in farmers’ needs.
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Table t Type and rank of diseases detected on rice grown in upland condition with or
without bacteria—treated using Bacillus subtilis NSRS 89-24 and NSRS 89-26
as the bacteria mixture.

Treatment on rice Days ?fter Diseases Infected Rank of
seeding plants (%) | disease damage
Non=bacteria treated 7 Stem rot -* Low
14 Blast 80 High
Sheath blight 45 Medium
Narrow brown leaf spot 20 Low
21 Blast 160 Very high
Sheath blight 68 high
Narrow brown leaf spot 59 high
Brown spot 15 Low
Soil incorporated 7 No disease - -
with bacteria before 14 Blast 15 Low
seeding 21 Blast 68 Medium
Narrow brown leaf spot 37 Low
Bacteria was sprayed 7 Stem rot w¥ Low
on the leaves 14 Blast 55 Medium
Sheath blight 40 Medium
21 Blast 67 Medium
Sheath blight 21 Medium

* Symptom of disease was slightly observed on a small portion of the stem near soil

surface.
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Biological Control of
Rice Diseases by
Bacillus subtilis

NSRS 89-24 and NSRS 89-26
in Upland Condition

Figure 1 Comparison on disease incidence (leaves appearance)
among non-bacteria treated rice (NO 1), rice on soil
incorporated with bacteria inoculum (NO 2) and rice
received bacteria spray at every 7-day interval (NO 3).
The bacteria mixture were Bacillus subtilis NSRS 89-24
and NSRS 89-26.
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Relationship between Colletotrichum falcatum
and Fusarium subglutinans or F. moniliforme
sugarcane red rot-Fusarium stem rot pathogens

Singburi

o 2.2
Fusarium sp.
21 & colonies
Culture of growing from
C. falcatum agar disk taken
covered with | from culture of
Fusarium sp. | C. falcatum
covered with
Fusarium sp.

Figure 2 F. moniliforme or F. subglutinans colony produced from agar disk taken from
culture C. falcatum covered with F. moniliforme or F. subglutinans
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