
Abstract 
 

 

Symbiosis perhaps is one of the earliest relationships of the plant kingdom and microbial 

communities. A bilateral mutualism with precise physical, biochemical and genotypic 

manifestations is established in different ecosystems. Symbiosis is a complex plant microbial 

association which though is dynamic by an occurrence, yield pertinent outcomes. This is one of 

the reasons why symbiosis is ever expanding research. Understanding this relation in a more 

localized and natural selection perspective to optimize the yielding advantage of selective 

legume crops of confined geography is the purpose of this study. Isolation and identification of 

efficient, cultivable crop-specific rhizobium strains for the three legume crops Arachis hypogaea, 

Glycine max and Cicer arietinum from Bhadrachalam forest soils is the prime objective of the 

research. A total of 45 soil samples from across nine tribal villages in the Bhadrachalam forest 

have been collected for the experiments. Plant essentials such as Nitrogen, Potassium and 

Phosphorous are found to be comparable in almost all the collected soil samples. Seeds of three 

legume crops Arachis hypogaea, Glycine max and Cicer arietinum are sown in all the collected 

soil samples in triplets. Based on the physical properties, five out of 45 samples that supported 

the best plant growth were considered for further investigations. Pure cultures from these five 

plant root nodule rhizobial strains were maintained for each of the given crops and respective 

broth cultures were inoculated on to the three legume seeds (groundnut, soybean, and chickpea). 

Inoculated seeds were sown in sterile soil and controls were maintained accordingly. The 

observed results showed a tremendous improvement in plant growth when compared to its 

control groups. The molecular and phylogenetic analysis revealed that the contributing 

organisms were Rhizobium leguminosarum, Mesorhizobium ciceri and Bradyrhizobium 

japonicum in the groundnut, chickpea and soybean respectively. These rhizobia species in the 

pure form exhibited a high rate of plant growth at lab conditions followed by improved growth in 

low vegetative agriculture soils of the same geography. Furthermore, in silico analysis of Nif A 

protein by homology modeling of its structure, revealed the importance of structural specificity 

for the expression of the Nif gene and its translational nitrogenase enzyme activity in 

atmospheric nitrogen fixation. Therefore, this strategic method of soil collection could be 

adopted for easy identification of crop specific rhizobium in targeted geographies to avoid the 

problem of acclimatization. 
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