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ABSTRACT 

 
Stem butt rot and sheath blight diseasescaused byRhizoctoniasolani Kuhn. reducesrice productionup to 30% 

in Indonesia. Application of Local Microorganism (MOL) of maja fruit suspension has been proved to 
suppressthese diseases.The purpose of this research was to obtain the most effective bacterial isolates in 
suppressing sheath blight disease in a glasshouse trial. The experiments were carried out in the Laboratory of 
Phytopathology and a glasshouse of the Department of Plant Pest and Disease Sciences, Faculty of Agriculture, 
UniversitasPadjadjaran from March to June 2011. Two experimental methods, i.e., application of bacteria on 
seed before sowing and application of bacterial suspension into soil were applied. The experiments were 
arranged in a Randomized Block Design consisting of 13 treatments and 3 replications. The treatments were the 
application of bacterial isolates of maja fruit MOL origin bacteria: BM1, Bacillus brevis, BM7, Bacillus firmus, 
BM1 + B. brevis, BM1 + BM7, BM1 + B. firmus, B. brevis+ BM7, B.brevis + B. firmus, BM7 + B. firmus; 
fungicide (Tebukonazol 2.5 ml/l);and two control treatments.The results showed that B. firmus has potential to 
suppress R. solanigrowth with percentages of inhibition of 62.5% in rice seedlings and 51.8% in potted rice 
plants. The application of B. firmusalone was more effective than in a combination of bacteria in suppressing the 
disease. 
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Introduction 
 

Rhizoctoniasolaniis a fungal causal agent of sheath blight disease in rice. In the area of West Java, damage 
cause by the disease reached up to 30% (Sukamandi Rice Research Institute, Agriculture Department of 
Indonesian, 2009). 

Conventional rice farmers have relied on the application of synthetic fungicides in controlling this disease 
which is in contrast with organic rice farmers that use a mixture of ingredient of materials available around 
planting area. The materials that have been utilized include coconut water, drenched-rice water, maja fruit, 
bamboo shoot, banana weevil, berenuk, choko shoot, vegetables and sugar. The composition of these materials 
is adjusted to the availability of the material sources from that a liquid containing microbes present in the 
composition of these materials are called Local Microorganisms (MOL). Many results of in vitro trials of known 
MOL bacteriawere able to suppress the growth of R. solani colonies (Hersanti&Djaya, 2008). 

A previous research showed that eight bacterial isolates of maja fruit MOL origin suppressed R. solani 
growth in dual culture test (Hersanti&Fatmawati, 2010). Another study (Hersantiet al., 2011) showed sixisolates 
of maja fruit MOL origin bacteria and twoisolates of choko shoot MOL origin bacteria were able to inhibit R. 
solanigrowth in dual culturetest with the percentage of inhibition more than 65%. However, some bacterial 
isolates showed not to inhibit R. solani with no inhibition zone formation when the isolates were applied in 
combined treatments. Four of bacterial isolates gave highest inhibition on R. solanigrowth were BM1, BM6, 
BM7 and BM8 in that study. This present study examined the ability of maja fruit MOL origin bacteria as a 
single bacterial isolate application or in combination of two bacterial isolates in suppressing sheath blight 
disease in rice plants. 

 
Materials And Methods 

 
The research was conducted at the Laboratory of Phytopathology, Department of Plant Pest and Disease 

Sciences, Agriculture Faculty, UniversitasPadjadjaran,Jatinangorand a glasshouse at an altitude of 700 m above 
sea level. The experiments were carried out from March to June 2011. 

In vivo experimental method by testing the ability of MOL in suppressing sheath blight disease on rice 
plants in a glasshouse was used. The experiments were performed by using Randomised Block Design. Bacterial 
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isolates tested were four isolates of maja fruit MOL origin bacteria (BM2, Bacillus brevis, BM7, Bacillus 
firmus). The experiments consisted of thirteen treatments with four single-treatment isolates of bacteria, six 
treatment combinations of two bacterial isolates, Tebukonazole fungicide,a positive control (inoculation of R. 
solaniwithout bacteriaapplication); and a negative control (none of R. solaniinoculation or bacteria application). 
Each treatment was repeated 3 times. The experiments were set up in two parts, i.e., observation on the 
percentage of disease incidence in rice seedlings and in potted rice plants. 

Data analyses were performed using Version 16.0SPSS Program. Differences between treatments were 
tested using Duncan’s Multiple Range Test at 5% of confidence level. 

 
Results And Discussions 
 
Sheath blight disease suppression by maja fruit MOL origin bacterial isolates in rice seedlings: 

 
All maja fruit MOL bacterial in single or combined treatment (BM1+B.brevis, BM1+BM7, 

BM1+B.firmusand BM7+B.firmus) applications were able to suppress disease infection up to more than 50% 
(Table 1). Application of maja fruit MOL origin bacteria suppressed the sheath blight disease incidence in rice 
seedlings with the highest suppression of 62.50% indicated in B. firmus isolate treatment. However, the 
inhibition percentage was considerably lower than the fungicide treatment (89.58%).  
 
Table1: Sheath blight disease suppression percentage by majafruitMOL origin bacterial isolates in rice seedlings. 

Code Treatment Disease percentage* Inhibition percentage 
A BM1 17.50 b 56.25 
B B. brevis 15.83 b 60.42 
C BM7  18.33 b 54.17 
D B. firmus 15.00 b 62.50 
E BM1 + B. brevis 15.83 b 60.42 
F BM1 + BM7  15.83 b 60.42 
G BM1 + B. firmus 20.00 b 50.00 
H B. brevis + BM7  25.83 b 35.42 
I B. brevis + B. firmus 25.00 b 37.50 
J BM7 + B. firmus 17.50 b 56.25 
K Fungicide (Tebukonazole 2.5 ml/l) 4.17 c 89.58 
L Positive control 40.00 a - 
M Negative control - - 

*Means followed by the same letter in a column do not differ significantly (Duncan test, P < 0.05). 

 
Sheath blight disease suppression by maja fruit MOL origin bacterial isolates in rice plants: 

 
The development of sheath blight disease in rice plants varied in each treatment. The disease progression at 

each time of observation is provided in Figure 1.In three day after inoculation (3 DAI), B. firmus and BM1 
isolates application resulted in lowest disease intensity. This result indicated both isolates were able to suppress 
R. solani infection since the disease initiation. Despite all subsequent observations led to the increment of 
disease intensity, application of B. firmus and BM1 isolates caused lower disease progression compared to other 
bacterial isolate treatments (Fig. 1; Table 2). 

Sheath blight disease suppression level by the bacterial isolates can be determined by calculating the Area 
under Disease Progress Curve (AUDPC) values that then compared with positive control treatment. The 
AUDPC values and percentage of sheath blight disease suppression by maja fruit MOL origin bacteria are 
presented in Table 2. The AUDPC value is the value resulting from the calculation of the total disease 
development. The higher the AUDPC value is the greater the total development of the disease (where epidemic 
occur)(Dachlan&Istifadah, 2006).Result of the AUDPC value calculation showed that all treatments of maja 
fruit MOL origin bacteria application affected disease suppression which was all the AUDPC values 
significantly different from the positive control treatment. The smallest the AUDPC values indicated the greater 
the percentage of sheath blight disease suppressions by maja fruit MOL origin bacteria (Table 2). 
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Fig. 1: Sheath blight disease progression in rice plants. A) BM1, B) B.brevis, C) BM7, D) B.firmus, E) 

BM1+B.brevis, F)BM1+BM7, G)BM1+B.firmus, H) B.brevis+BM7, I) B.brevis+B.firmus, 
J)BM7+B.firmus, K)Fungicide (Tebukonazole 2.5 ml/l), and L)Positive control. 

 
Table 2: The AUDPC values and sheath blight disease suppression by maja fruit MOL origin bacterial isolates in rice plants. 

Code Treatment AUDPC value* Disease suppression (%) 
A BM1 567.3    c 41.05 
B B. brevis 668.9   ef 30.49 
C BM7  714.6     e 25.74 
D B. firmus 463.6    b 51.83 
E BM1 + B. brevis 626.9  cd 34.85 
F BM1 + BM7  794.9    f 17.39 
G BM1 + B. firmus 712.9    e 25.91 
H B. brevis + BM7  602.4    ef 37.40 
I B. brevis + B. firmus 790.8    f 17.82 
J BM7 + B. firmus 705.7    e 26.67 
K Fungicide (Tebukonazole 2.5 ml/l) 123.6    a 87.16 
L Positive control 962.3    g - 
M Negative control -  - 

*Means followed by the same letter in a column do not differ significantly (Duncan test, P < 0.05). 

 
Bacillusfirmusisolate has smallest AUDPC value with percentage of sheath blight disease suppression of 

51.83% (Table 2). According to Istikorini(2002), antagonistic microorganisms have an adverse effect on 
pathogens that growth and associated with them. A previous research showedB. firmus (BM8) isolate 
suppressed R. solanigrowth by 68.70% in in vitro trial (Hersantiet al., 2011). Moreover, Rachman (2011) 
showed that B. firmusisolate derived from BB-Biogen suppressed R. solanigrowth by 64% in vitro.The genus of 
Bacillusproduces at least 66 types of antibiotics (Nishijimaet al., 2005). Group of Bacillus particularly B. 
cereus, B. subtilisand B. licheniformisalso produce several antifungal compounds especially the peptide group 
(Silo et al., 1994). 

Observation is this present study showed that the application of singleB. firmusisolate suppressed sheath 
blight disease better than combined application with other bacterial isolates. Antagonistic effect was considered 
to occur between isolates of bacteria caused no synergistic effect in suppressing the disease. According to Gray 
& Williams (1971) in Sudadi (2005), in an environment of high microorganism competition level such as in the 
soil, interactions that occur can be reciprocally harmful or even deadly to each other. 
 
Dissussion: 
 

1. Bacillus firmusisolate of maja fruit MOL origin bacteria has a potential in suppressing stem butt rot 
disease in rice seedlings by 62.5% and sheath blight disease in rice plants by 51.83%.  

2. Application of B. firmusisolate singly gave better suppression on sheath blight disease than combined 
application with other bacterial isolates. 
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