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Rice sheath blight caused by Rhizoctonia solani 

Kuhn. The sexual stage of R. solani was Thanatephorus 

cucumeris (A.B. Frank) Donk), it is most important soil 

borne necrotrophic fungus and facultative parasite [1].  Rice 

cultivation started at the 15th century in South East Asia and 

spread to India, China and Japan. The first leading rice 

producer is China followed by India, Indonesia, Bangladesh, 

Vietnam, Thailand, Myanmar, Philippines, Brazil and Japan 

[2]. In the year of 2017, the average production of rice in 

India is 104.32 million Tones [3]. Generally, chemical 

methods is widely used for combating the sheath blight 

incidence but continuous uses of chemical fungicides leads 

susceptibility of crop and develop the resistance on pathogen 

towards the chemical [4]. Also, fungicides are very harmful 

to humans, environmental pollution and increasing the cost 

of production [5]. The increasing concern about the 

environmental impact of the usage of fungicides has led to 

an intense search for alternative plant protection strategies. 

Therefore, it has become necessary to adopt ecofriendly 

management for better crop health and high yield. The 

natural products can improve the ability of crop which may 

be very useful and reduce the diseases severity. Hence, the 

aim of present study is to evaluate the potential of biocontrol 

agents on the management of rice sheath blight disease. 

 

Isolation and identification of pathogen 

The diseased rice plants showing the typical symptom 

of sheath blight disease were collected from survey. The 

pathogens were isolated separately on potato dextrose agar 

(PDA) medium [6]. The infected portion of the sheath was 

cut into small bit, surface sterilized with 0.1% sodium 

hypochlorite solution for 1min and washed thrice with 

sterile distilled water. Further, a piece of specimen was 

transferred to Petri dishes containing Potato Dextrose Agar 

(PDA) medium. The plates were incubated at room 

temperature (28±2°C) for 7 days and the isolates were 

purified by single hyphal tip method. The identification of 

isolates of R. solani was confirmed and purified isolates 

were maintained on PDA slants for further studies. 

 

Isolation and identification of Bacillus subtilis 

Rhizoplane-colonizing B. subtilis was isolated from 

fresh roots of paddy grown in different locality of Cuddalore 

district and were designated as BS1 to BS7. The soil particles 

loosely adhering to the roots were teased out and used for 

the isolation of B. subtilis. A soil suspension was prepared 

from each rhizosphere sample by shaking one g of soil 

sample in 10 ml of sterile dist. water and serial dilutions 

were made. One ml of soil suspension from aliquot dilutions 

(10-5 to 10-8) was aseptically added to sterile Petri dishes 

containing twenty ml of sterile King’s B medium and 

incubated at 28  2°C for 48 h after incubation, well 

separated individual colonies with yellow green and blue 

white pigments were marked and detected by viewing under 

UV light. Also, the colony and type of colony, shape of cell 

were observed. The individual colonies were picked up with 

sterile loop and transferred to fresh King’s B slants and the 

pure cultures so obtained were stored in refrigerator at 4°C 

for further use. 

 

Dual culture technique 

The antagonistic activity of B. subtilis against R. 

solani was tested by dual culture technique [7]. Isolates of B. 

subtilis was streaked at one side of Petri dishes (one cm 

away from the edge) containing PDA. A 9mm mycelial disc 

from seven days old PDA culture of R. solani was placed at 

the opposite side of Petri dishes perpendicular to the 

respective bacterial and fungal antagonist and incubated at 

28±2°C for 15 days. Petri dishes inoculated with fungal 

discs alone served as control. Three replications were 

maintained for each isolate. Observation on width of 

inhibition zone and mycelial growth of test pathogen was 

recorded and per cent inhibition of pathogen growth was 

calculated by using the formula proposed by Vincent [8]. 

 

I = C – T / C ×100 

Where; 
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I - Per cent inhibition 

C- Mycelial growth of pathogen in control 

T- Mycelial growth of pathogen in dual plate 

 

Poisoned food technique (Radial growth) 

The culture filtrates of the fungal and bacterial 

antagonists were separately incorporated into sterilized PDA 

and King’s B medium at 5, 10, 15 and 20 per cent by adding 

the calculated quantity of the culture filtrates to the medium 

by means of a sterile pipette. The PDA medium without the 

culture filtrate served as control. The amended media were 

transferred to sterile Petri dishes separately @ 15ml and 

allowed to solidify. Each plate was inoculated at the centre 

with a fifteen-days old (9 mm) PDA culture disc of R. solani 

and incubated at room temperature (28±2°C) for fifteen 

days. The radial growth of the mycelium was measured after 

fifteen days of incubation.  The results were expressed as 

per cent growth inhibition over control. 

 
Table 1 Evaluation of native isolates of B. subtilis on the growth of R. solani under in vitro (Dual culture and poisoned 

food technique) 

Isolates 
Linear growth of R. solani (mm) Per cent growth 

inhibition 

Mycelial dry weight (mg/50 ml broth) 

Inhibition zone Growth 10% 20% 30% 40% Mean 

BS1 54.82 (47.76) 35.18 (36.37) 60.91e 321 284 167 68 210.00f 

BS2 58.45 (49.86) 31.55 (34.17) 64.94d 294 249 136 50 182.25d 

BS3 62.72 (52.36) 27.28 (31.48) 69.68a 206 174 100 35 128.75a 

BS4 51.63 (45.93) 38.37 (38.27) 57.36f 342 298 176 79 223.75g 

BS5 59.32 (50.37) 30.68 (33.68) 65.91c 282 226 128 44 170.00c 

BS6 55.10 (47.92) 34.90 (36.21) 61.22e 302 263 142 52 189.75e 

BS7 61.24 (51.49) 28.76 (32.43) 68.04b 256 215 115 40 156.50b 

Control - 90.00 (71.56) - 390 390 390 390 390h 

 
Poisoned food technique (Mycelial dry weight)  

The culture filtrates of the fungal and bacterial 

antagonists were separately incorporated into sterilized PDA 

and King’s B broth respectively at 10, 20, 30 and 40 per cent 

by adding the calculated quantity of the culture filtrates to 

the broth. The PDA broth without the culture filtrate served 

as control. The amended media were dispensed in 250 ml 

Erlenmeyer flasks, autoclaved at 1.4 kg / cm2 for 20 min and 

cooled. Each flask was inoculated separately with a 15-day 

old nine mm PDA culture disc of R. solani and incubated at 

room temperature (28±2°C) for fifteen days. Three 

replications were maintained for each medium. After 

incubation the mycelial mat was filtered through a pre 

weighed Whatman No. 1 filter paper and then dried in hot 

air oven at 60°C till a constant weight was obtained. The 

mycelial dry weight was calculated by subtracting from the 

weight of the filter paper and recorded. The results were 

expressed as per cent growth inhibition over control.  

 
Table 2 Effect of culture filtrate of native B. subtilis on the mycelial growth of R. solani (Poisoned food technique) 

Isolates 

Mycelial growth (mm) 

5% 
Percent inhibition 

over control 
10% 

Percent inhibition 

over control 
15% 

Percent inhibition 

over control 
20% 

Percent inhibition 

over control 

BS1 60.17 33.14f 57.20 36.44f 42.27 53.03f 35.25 60.83f 

BS2 49.11 45.43d 47.10 47.66d 30.92 65.64d 23.15 74.27d 

BS3 35.24 60.84a 30.72 65.86a 16.24 81.95a 10.18 88.68a 

BS4 65.92 26.75g 60.15 33.16g 44.62 50.42g 41.82 53.53g 

BS5 46.61 48.21c 38.73 56.96c 29.72 66.97c 19.72 78.08c 

BS6 57.28 36.35e 52.35 41.83e 38.72 56.97e 30.24 66.40e 

BS7 38.54 57.17b 36.21 59.76b 19.56 78.26b 15.44 82.84b 

Control 90.00 - 90.00 - 90.00 - 90.00 - 

 
Evaluation of native isolates of Bacillus subtilis against 

Rhizoctonia solani 

The present investigation was taken under to study 

the effect of bacterial antagonist B. subtilis against sheath 

blight disease incidence. Among the seven isolates of B. 

subtilis, BS3 was recorded the maximum inhibition of R. 

solani (69.68). Findings well endorsed by earlier workers [9-

10]. This may be due to antifungal compounds produced by 

mycobacillins, iturins, bacilliomycins, surfactins. The 

bacterial antagonistic against reduced growth of the 

pathogen [11]. 

 

Effect of culture filtrate of B. subtilis on the mycelial growth 

of Rhizoctonia solani 

The culture filtrate of all the B. subtilis isolates 

inhibited the growth of R. solani. Generally, an increase in 

the concentration of the culture filtrate were reduced the 

growth of the pathogen. Among the isolates tested, BS3 was 
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found to be most inhibitory to the growth of R. solani. The 

crude antibiotics were produced by B. subtilis for controlling 

the mycelial growth of Rhizoctonia solani by poison food 

technique [12-13]. 

 

SUMMARY 
 

In the present study the efficacy of biocontrol agent 

against Rhizoctonia solani. The biocontrol agent was B. 

subtilis is most effective against rice sheath blight pathogen. 

The screening of seven isolates of B. subtilis against R. 

solani on nutrient agar plates. All the isolates significantly 

reduced the mycelial growth of the pathogen. Among the 

isolates of B. subtilis (BS3) appeared to be the most effective 

against the test pathogen showing 69.68 per cent inhibition 

of colony growth, followed by BS7, BS5 isolates. The results 

of the experiment showed the superiority of B. subtilis (BS3) 

and hence the same was used for subsequent studies. 
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