Symbiotic effectiveness of chickpea Mesorhizobium strains can be increased by the overexpression of different genes 
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Rhizobia are bacteria able to induce the formation of radicular nodules in leguminous plants and convert atmospheric nitrogen in assimilable forms to these plants. Some species of the genus Mesorhizobium are associated with chickpea and can promote increased productivity of this culture, which is of high agronomic interest. Rhizobia symbiosis genes, such as nod and nif genes, are involved in root nodule formation and nitrogen fixation. Nevertheless, genes involved in other molecular mechanisms may influence the symbiotic interaction plant-rhizobia. The objective of this study was to evaluate the change in the symbiotic efficiency of chickpea Mesorhizobium strains due to the overexpression of selected genes, known to influence directly or indirectly the nodulation and nitrogen fixation processes. The Mesorhizobium strains V15-b, ST-2, PMI-6 and UPMCa36T were transformed with pRKnifA, pRKnodD, and pRKgroEL (the expression vector pRK415 with the nifA, nodD, and groEL genes from M. mediterraneum UPMCa36T, respectively) by triparental matting. After germination, chickpea radicle were inoculated with the different strains and transplanted into pots with vermiculite. Seven weeks later, the plants were harvested and the shoot dry weight was used to calculate the symbiotic effectiveness. From the four strains transformed with extra copies of the nifA gene, only V15-B was able to produce an increased plant biomass when compared to the wild-type and empty vector-transformed strains. Among the four strains transformed with extra copies of the nodD gene, only strains ST-2 and PMI-6 showed a higher symbiotic effectiveness compared to the control strains. Evaluation of the symbiotic effectiveness of the four strains overexpressing the groEL gene showed that only transformation of ST-2 strain led to superior efficiency compared to the wild type and empty vector strains. Overall, this study shows that an introduced gene may have different effects in the symbiotic effectiveness, depending on the modified strain. This study contributes to a better understanding of the nodulation and nitrogen fixation processes, namely the contribution of non-typical symbiosis genes, in chickpea Mesorhizobium.
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