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Abstract

The Twelve rhizospheric bacterial isolates were obtained from soil samples collected from various regions
of eastern Uttar Pradesh (Sitapur, Hardoiand Barabanki). All the isolated bacterial isolates were purified
further on Nutrient agar media. The isolates were characterized on the basis of antagonism against
Rhizoctonia solani indole acetic acid production, ammonia production and phosphate solubilization. The
single best isolate was selected on the basis of qualitative screening of plant growth-promoting abilities.
The molecular characterization of the isolated rhizobacterial strain was done by SDS-PAGE and 16s rDNA
and identified as Brevibacillus strain DZQ?7.
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1. Introduction

Rice (Oryza sativa L.) belongs to the family Poaceae and was originally native to China. India is
one of the world’s largest producers of rice, including white rice and brown rice, grown mostly
in the eastern and southern parts of the country. In India, the total rice production in 2021
records 127.66 million tonnes. (Rice production in India). (Wikipediaen.m. Wikipedia.org).
Microbial communities associated with rice rhizosphere are found to be very diverse and
dynamic, especially for bacteria, which is largely influenced by the geographic location of rice
field, soil type, genotype of rice, and agricultural management (Edwards et al., 2015 and
Edwards et al., 2017) 1. As we know that the most common and severe diseases of rice are
blast, sheath blight and bacterial leaf blight (Woperies et al., 2009) 2. Rhizoctania solani causes
sheath blight in rice. This disease causes significant loss in grain yield up to 50% have been
reported under the most conducive environments. Symptoms are usually observed from tillering
to milk stage in a rice crop and include greenish grey lesions, usually 1-3 cm long, on the leaf
sheath blight, initially just above the soil or water level in the case of conventionally flooded
rice. Trichoderma spp. are widely used as bio-control agents for major fungal diseases.
Pseudomonas spp. have been studied for decades as model microorganisms for biological
control, and they have proved to be effective bio-control agents for resisting various soil-borne
plant diseases. It has been known for some time that Pseudomonas fluorescens inhibits the
myecelial growth of the sheath blight fungus Rhizoctonia solani and increases chitinase and
peroxidase activity in rice, thereby inducing systemic resistance against Rhizoctonia solani
(Patel et al., 2021) B1,

2. Materials and Methods

The disease samples collected from naturally infected rice plants showing characteristics and
symptoms of Sheath Blight fungus were collected from the Experimental farm, N. D. University
of Agriculture and Technology. Kumarganj, Ayodhya during kharif 2020-21. The samples were
brought to the laboratory for critical examination, description of symptoms, and the causal
organism's isolation. For the isolation of causal organisms, disease infected Plants, having
typical symptoms, and healthy tissues was cut with the help of a sterilized blade. These pieces
were washed thoroughly with the tap water and placed into 0.1 per cent sodium hydrochloride
solution for 30 seconds followed by washing thrice with the sterilized water thoroughly.
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Excess water was removed by placing on the folds of sterilized
blotting paper. Dried pieces were aseptically transferred into
sterilized Petri-dishes containing potato dextrose agar medium
with the help of sterilized forceps. Petri plates were properly
marked with a glass marker and incubated at 28 °C in B.O.D.

https://www.agronomyjournals.com

incubator. After two days of isolation, the fungus growth
appeared on the Petri plates. For testing antagonism activities in
Rhizobacteria isolates obtained from rice rhizosphere against
Rhizoctonia solani, the 50% Potato Dextrose Agar media and
50% Nutrient Agar media mixture are used.

Table 1: Qualitative screening of rhizobacterial isolates against Rhizoctonia solani.

Isolates Isolate name % inhibition
1 Control 00.00
2 RB-1 50.00
3 RB-2 26.66
4 RB-3 63.33
5 RB-4 00.00
6 RB-5 45.41
7 RB-6 23.00
8 RB-7 46.33
9 RB-8 23.33
10 RB-9 26.66
11 RB-10 00.00
12 RB-11 43.33
13 RB-12 45.41
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Fig 1: Qualitative screening of rhizobacterial isolates against Rhizoctonia solani

3. Results and Discussion

Many researchers isolated Rhizoctonia solani from different
crop plant parts for their study. Surya et al., (2017) ™ obtained
six isolates of Rhizoctonia solani, i.e., two isolates collected
from infected rice plants. Similarly, isolated four Rhizoctonia
solani from different regions of India. Webb et al., (2011) 10
studies showed that the great variability in Rhizoctonia solani
causes blight in many cultivated crops, lying in nature which is
very important to be deciphered. Twelve rhizobacteria isolates
were tested for their efficacy in inhibiting the growth of
Rhizoctonia solani fungus on potato dextrose agar media. The
antagonistic ability varies greatly within the isolates and is
observed in the 43.22 to 65.33% range. Similarly, Maurya et al.,
(2020) [ collected eight strains of Pseudomonas fluorescens
isolates from various agro-ecological zones or crop rhizosphere
like moong, rice, chilli, mustard found most effective with the
highest antagonistic activity against two fungal pathogens and
showed maximum inhibition of mycelia growth of Alternaria
alternate (48.13%) and Rhizoctonia solani (68.23%). Raut and
Hamde (2019) [ found that the bacterial isolate of
Pseudomonas koreensis was tested against Rhizoctonia solani
under in-vitro condition. The Rhizoctonia solani was inhibited
by 85%. The other researchers also carried out similar
experiments as different strains of Pseudomonas could inhibit as
much as 31.5% mycelium growth of Rhizoctonia solani

(Sundaramoorthy and Balabaskar 2018) 1. Our results obtained
are very much /even sets in concurrence with earlier reports.

4. Conclusion

The bacteria predominates the rhizosphere and nutritional
substances such as amino acids, vitamins and other nutrients,
released from plant tissues for growth. The products of
microbial origin that are released into the soil are known for
beneficial effects such rhizospheric living soil bacteria isolated
from rhizosphere of rice plants. In order to determine the
potentiality of recovered rhizobacteria, the functional
characteristics viz. production of Indole acetic acid, ammonia
production, phosphorus solubilization, were studied. On the
basis of results obtained in the study, the selected rhizo
bacterium (Brevibacillus) has good potential for suppressing the
Rhizoctonia solani causing sheath blight of rice to a greater
extent.
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