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napus plant growth and study of its inoculation effect on root bacterial associated
communities
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Because of their plant-growth-promoting (PGP) properties, microbes play
crucial roles in plant development, making them potential candidates for substituting
chemical fertilizers, especially when the soil conditions are not the most appropriate to
obtain maximum crop yields. This is the case of strain Pseudomonas brassicacearum
CDVBNI10, a bacterial endophyte isolated from rapeseed (Brassica napus) roots.
Previous in vitro, in planta and in silico experiments have demonstrated that strain
CDVBNI10 have interesting PGP potential. This endophyte synthetizes cellulose,
produces siderophores, solubilizes P, promotes plant height and root length in rapeseed
seedlings, and carries genes implicated in several PGP pathways. Based on these data,
we conducted greenhouse experiments using this strain as biofertilizer under normal and
salinity stress conditions, finding significant improvements in those inoculated plants,
compared to the negative control. To prove its biofertilizer potential under field
conditions, we carried out a field trial in which plants inoculated with CDVBN10
showed a 216%, 174.3% and 197.8% increase in number of pods, seed weight and
aerial part weight, respectively. Along-read (SMRT; PacBio) 16S rRNA gene amplicon
sequencing was performed in root samples from this field trials to study possible shifts
on the rapeseed root microbiome due to the inoculation with CDVBN10. Interestingly,
despite the great plant improvements, there were no significant differences in root
bacterial communities of inoculated plants; thus, other potential beneficial members of
the plant microbiome had not been displaced. According to the results, the strain P.
brassicacearum CDVBNI0 is suggested as a promising bacterial biofertilizer with great
performance on B. napus crops.
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