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ABSTRACT:

To ensure high productivity, many agricultural soils demand an elevated addition of fertilizers
containing phosphate (P). However, the significant amount of P applied precipitate with ions in
the soil, forming hardly-soluble compounds. Several bacteria living on plant roots can solubilize
these substances and promote plant growth. In this sense, fourteen bacterial isolates,
previously obtained from canola roots, were screened for solubilization of hydroxyapatite,
FePO4, AIPO4 and rock phosphate (RP) using NBRIP medium. The production of other factors
related to plant growth promotion (PGP) ability, such as IAA synthesis, siderophores production,
and nitrogen fixation was also evaluated. These isolates solubilized hydroxyapatite on plate
assays and released soluble P in concentrations ranging from 22.17 to 75.2 pg/mL in liquid
culture. Interestingly, six isolates were also able to solubilize RP, and no isolate solubilized
FePO4 and AIPO4. The three best RP solubilizing isolates were selected for a better
description. These isolates were identified as Paenibacillus graminis by 16S rRNA gene
sequence analysis and genome metrics. P. graminis isolates were also capable of fixing
nitrogen, produce auxins, but not siderophores. The best solubilization performances were
obtained using glucose or sucrose as carbon sources and ammonium as a nitrogen source. The
P. graminis strains produced exopolysaccharides and formed biofilm under low P conditions,
and the addition of exogenous soluble P induced an inhibitory effect on hydroxyapatite
solubilization. Several organic acids were identified in the culture supernatants by mass
spectrometry, suggesting a role of these compounds in the solubilization mechanism of these
isolates. The genomes of P. graminis strains were sequenced and various genes related to P
uptake and metabolism were identified, including genes involved in organic P mineralization.

These results indicate a high potential of these P. graminis strains as PGP agents.
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