Towards rhizobial bio-inoculants for common bean in southern Ontario
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Canada produces over 300,000 tonnes/year of common bean (Phaseolus vulgaris; often referred to as edible bean or dry bean, and hereafter referred to simply as “bean”). Whereas many legume crops in Canada require little to no nitrogen fertilizer (e.g., soybean and lentils), bean is generally fertilized with 18-22 kg of nitrogen per acre in Canada. Improving symbiosis to eliminate the need to fertilize bean in Canada would significantly reduce the costs and emissions associated with common bean cultivation. Here, we used a nodule trapping approach to isolate 216 rhizobial strains able to nodulate bean, from six sites across southern Ontario, Canada. The whole genome sequences of the 216 isolates were determined and used for taxonomic classification using a phylogenomic approach. All isolates belong to the genus Rhizobium and collectively represent 11 species when using an average nucleotide identity (ANI) threshold of 95%, including three putatively novel species. Initial tests of the symbiotic performance of the 216 Rhizobium isolates with a commercial navy bean cultivar indicated that most isolates are effective symbionts. The median shoot dry weight of all bean plants was 1.65 g/plant following five weeks of growth. Notably, bean plants inoculated with the 11 isolates belonging to one of the putatively novel species had a median shoot dry weight of 2.49 g/plant, an increase of approximately 50% over the average. Isolates of this species therefore represent good candidates for further characterization as potential inoculants for Canadian bean crops. In addition, we are examining the nod genes and the pangenome of our collection of Rhizobium isolates to gain insight into the genetic basis underlying the variation in nitrogen fixation efficiency between our isolates.
