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 Efficiency test of antagonistic microorganisms in inhibiting the growth of Bipolaris oryzae, 
causes of brown spot disease of rice in laboratory condition by using dual culture method was  
performed. It was found that the percentage inhibiting growth of pathogenic fungus was 34.96-57.64%. 
Torulaspora indica DMKU-RP31 and Bacillus amyloliquefaciens inhibited the growth of B. oryzae  
the most, followed by Trichoderma asperellum (CB-Pin-01) with inhibition percentage of 57.64, 57.63  
and 54.86%, respectively. The efficacy of rice brown spot control was tested in greenhouse conditions  
by soaking rice seeds in cell or spore suspension of antagonistic microorganisms and spraying rice  
plants for 3 times, comparing to the control and chemical (carbendazim) treatments. The result 
showed that when the rice was 65 days old, B. amyloliquefaciens, T. indica DMKU-RP31 and  
T. asperellum (CB-Pin-01) treatments could reduce the occurrence of disease. The  B. amyloliquefaciens 
treatment reduced disease incidence by 54.17%, when compared to the control treatment.

 leaf brown spot disease, antagonistic microorganisms, biological control

1

1 Department of Plant Pathology, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Nakhon Pathom 73140
*Corresponding author: agrwli@ku.ac.th

Received: May 15, 2023
Revised: June 23, 2023

                              Accepted: June 26, 2023

Bipolaris oryzae 

Torulaspora indica  
Bacillus amyloliquefaciens B. oryzae  
Trichoderma asperellum

 

B. amyloliquefaciens T. indica T. asperellum (CB-Pin-01) 
B. amyloliquefaciens

28



 

 
Bipolaris oryzae  

 
 

 
et al

 
Trichoderma spp. Chaetomium spp. Gliocladium 

Baci l lus spp.  

Pseudomonas   
Streptomyces Candida

B. oryzae 

 

et 
al. et al. (2015)

Trichoderma asperellum  

(Bacillus subtilis Bacillus  
amyloliquefaciens Bacillus 
cereus

7 (2) : 28-37 (2024)
29



et al

Wickerhamomyces 
anomalus DMKU-RP25, Torulaspora indica  

 To ru l aspo ra  i nd i ca  
 

 B. oryzae 

 

 

T. asperellum

 

 
 

  

 

B. subtilis

B. amyloliquefaciens) 

B. cereus) 

W. anomalus DMKU-RP25 

T. indica

 T. indica

T. asperellum (CB-Pin-01)

 7 (2) : 28-37 (2567)
30



x 100

R (R-language and environment for statistical  
 

significant difference (LSD) (P  0.05)

77-101

 
 

Bipo lar is  oryzae  
Manamgoda et al. (2014)

B. subtil is  
B. oryzae

T. indica  
B. amyloliquefaciens 

B. oryzae 
T. asperellum

B. oryzae T. asperellum (CB-Pin-01)  

et al.  
W. anomalus DMKU-RP25, T. indica DMKU-RP31

7 (2) : 28-37 (2024)
31



T. indica

 
Trichoderma  Bacillus 

 
Trichoderma T. asperellum  

B. oryzae
 

et al., 2004)  
Bacillus sp. 

et al. (2015)  
B. subtilis 

 
 

et al.   
Bacillus 

 Antagonistic activity of antagonistic microorganisms to inhibit mycelial growth of Bipolaris oryzae by dual culture 
plate method.

1/

B. oryzae
2/

3/

control 7.20 a 0.00 e -

Bacillus subtilis 7.07 a 1.85 e -

Bacillus amyloliquefaciens 3.05 e 57.63 a -

Bacillus cereus 4.10 c 43.06 c -

Wickerhamomyces anomalus DMKU-RP25 4.68 b 34.96 d -

Torulaspora indica DMKU-RP31 3.05 e 57.64 a -

Torulaspora indica DMKU-RP35 3.30 d 54.17 b -

Trichoderma asperellum (CB-Pin-01) 3.25 de 54.86 ab 1.24

3.15 5.12  

Mycelial growth of B. oryzae on culture medium
 Percentage inhibition of radial growth from the formula R1-R2 x 100

                 R1
 R1 is the colony radius of the pathogen in the control dish in cm.
 R2 is the colony radius of the pathogen inhibited by the antagonist after cessation, in cm, compared
to the control dish placed 1.5 cm from the edge of the Petri dish only one side.
 Growth rate of antagonist covering the pathogen from the formula  D x 1  

                                 T
 D is the distance that the T. asperellum strain CB-Pin-01 grew over the pathogenic fungus. This was measured 
from the point where the T. asperellum strain CB-Pin-01 collided with the pathogenic fungus and then grew over the 
pathogenic fungus to the edge of the Petri dish in cm.
 T is the length of time that T. asperellum strain CB-Pin-01 took to cover the pathogenic mycelium. Number of 
days from the point where the pathogen and T. asperellum strain CB-Pin-01 collide to the edge of the Petri dish.
 Means in each column followed by the same letter are not significantly different according to Least Significant  

Difference (LSD) (P 0.05).
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 Efficacy of antagonistic microorganisms, which applied by seed soaking and plant spraying on the severity of 
brown spot disease on rice cultivar Suphanburi 60 at 65 days and 120 days after planting.

1/

2/ 3/

control 17.78 b - 1.60 e -

carbendazim 21.67 a (+21.88%) 2.41 cd (+50.02%)

Bacillus subtilis 11.02 c (-38.02%) 3.83 a (+138.51%)

Bacillus amyloliquefaciens 8.15 d (-54.17%) 2.96 bcd (+84.65%)

Bacillus cereus 11.48 c (-35.42%) 3.02 bc (+88.49%)

Wickerhamomyces anomalus DMKU-RP25 10.46 cd (-41.15%) 3.40 ab (+111.59%)

Torulaspora indica DMKU- RP31 10.37 cd (-41.67%) 3.52 ab (+119.28%)

Torulaspora indica DMKU-RP35 10.74 c (-39.58%) 2.96 bcd (+84.65%)

Trichoderma asperellum (CB-Pin-01) 12.22 c (-31.25%) 2.35 d (+46.18%)

11.17 12.97

After the spray antagonistic microorganisms 1 time 
After the spray antagonistic microorganisms 3 times
 Means in each column followed by the same letter are not significantly different according to Least Significant  

Difference (LSD) (P  0.05)
 Percentage of increment(+) or decrement(-) of each treatment mean when compared to the control
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 Efficacy of antagonistic microorganisms on panicle per plant, healthy seed and dirty panicle seed of randomized 
seed samples derived from rice plant cv. Suphanburi 60.

1/ 2/

control 12.67 cd - 29.36 cd - 55.50 a -

carbendazim 18.80 a (+48.42%) 32.47 cd (+10.59%) 52.87 ab (-4.74%)

Bacillus subtilis 13.77 c (+8.68%) 48.80 ab (+66.20%) 35.32 cd (-36.37%)

Bacillus amyloliquefaciens 14.07 c (+11.05%) 35.76 bcd (+21.81%) 48.64 abc (-12.36%)

Bacillus cereus 13.83 c (+9.21%) 25.60 cd (-12.81%) 60.22 a (+8.50%)

Wickerhamomyces anomalus 
DMKU-RP25

14.33 c (+13.16%) 48.86 ab (+66.40%) 33.90 d (-38.92%)

Torulaspora indica DMKU-RP31 11.50 de (+9.21%) 39.67 abc (+35.11%) 35.57 cd (-35.91%)

Torulaspora indica DMKU-RP35 10.77 e (-15.00%) 53.31 a (+81.55%) 34.94 cd (-37.04%)

Trichoderma asperellum (CB-Pin-01) 16.27 b (+28.42%) 20.82 d (-29.09%) 39.10 bcd (-29.56%)

7.19 24.50 18.70

 Means in each column followed by the same letter are not significantly different according to Least Significant  
Difference (LSD) (P  0.05).
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 Efficacy of antagonistic microorganisms on total weight of yield (g) per plant of rice cv. Suphanburi 60 from seed 
soaking and plant spray.

1/

control 208.20 d -

carbendazim 331.06 a (+59.02%)

Bacillus subtilis 249.53 c (+19.85%)

Bacillus amyloliquefaciens 321.39 a (+54.37%)

Bacillus cereus 315.40 a (+51.49%)

Wickerhamomyces anomalus DMKU-RP25 272.26 b (+30.77%)

Torulaspora indica DMKU-RP31 224.05 d (+7.62%)

Torulaspora indica DMKU-RP35 284.62 b (+36.71%)

Trichoderma asperellum (CB-Pin-01) 287.86 b (+38.27%)

3.57

 Means in each column followed by the same letter are not significantly different according to Least Significant Differ-
ence (LSD) (P  0.05).
 Percentage of increment(+) or decrement(-) of each treatment mean when compared to the control
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