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Abstract

Phosphate solubilizing bacteria application in dry-land farming is a strategy for
decreasing the consumption of P- fertilizers and environmental stresses. In this
study, 184 rhizosphere and non-rhizosphere bacterial isolates from Qazvin and
Zanjan soils were screened for plant growth promoting traits and tolerance to
salinity and drought stresses. According to the results, two rhizosphere bacterial
strains (seudomonas sp. W7 and P. baetica W153) and two non-rhizospheric
bacterial strains (Bacillus pumilus W72 and B. Safensis W73) were carefully
chosen as superior strains. The effects of superior strains on wheat growth
indices and plant P content were evaluated in a completely randomized design
with factorial arrangement with three replications under drought stress (osmotic
pressure -5 bar) and salinity (0.5% NaCl) stresses in vitro condition. Strains
W7, W153, W72, W73 and BO were considered as the first factor and the wheat
cultivars Roshan (P-efficient cultivar) and Marvdasht (P-inefficient cultivar)
were considered as the second factor. Rhizosphere bacteria were the best strains
in the qualitative assessment (solubilization of organic and inorganic
phosphate). Both groups of bacteria (rhizosphere and non-rhizosphere isolates)
showed similar tolerances to salinity and drought stress. Growth indices of both
wheat cultivars decreased under salinity and drought stress. The results showed
that inoculation of two wheat cultivars with selected phosphate-solubilizing
bacteria, while increasing the amount of soluble P in the growth medium, could
significantly increase plant growth indices (30- 53%) and plant P uptake (14-
32%) compared to non-inoculated treatments. The results also showed that non-
rhizospheric bacteria (despite having lower phosphate solubilization ability)
were more effective in solubilizing insoluble phosphate (rock phosphate) in
plant growth medium than rhizosphere bacteria. In general, these results
indicated that using phosphate solubilizing bacteria can reduce some of the
limitations of wheat production in dry-land farming
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