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Plant as a Natural Selector: Application of Native Plant Growth-Promoting Bacteria to Enhance Wheat
Salt Tolerance under Seawater Irrigation

Mahdi Shahabiroknit, Hassan Etesami?, Alireza Raheb?, Erfan Tavasolian?
1- Department of Soil Science, Faculty of Agriculture and Natural Resources, University of Tehran

Abstract

Soil salinity and limited freshwater resources are major challenges for agriculture in arid and semi-arid regions.
Seawater use can be a sustainable option to meet irrigation demand, but high salinity (EC > 4 dS/m) severely
restricts plant growth and soil fertility. In this study, to enhance wheat tolerance under seawater irrigation, 510
bacterial isolates were isolated from the rhizosphere and endosphere of halophytes in coastal areas of southern
Iran. Unlike conventional selection based solely on plant growth-promoting traits, plants were employed here as
intelligent selectors of microbes. Salt-tolerant and non-antagonistic isolates were assembled into bacterial
consortia and inoculated into six wheat cultivars (Pishgam, Narin, Arg, Ofoq, Bam, Barzgar). Plants were
irrigated with Oman Sea water (EC = 50 dS/m) and growth parameters were evaluated. Certain consortia
enhanced biomass (127% in Ofoq and 228% in Pishgam with consortium 3) and plant height, while others had
negative effects (33% reduction in shoot dry weight in Arg with consortium 7). Rhizospheric soil sequencing
revealed a shared core of 122 functional taxonomic units across treatments, yet the microbial composition of
effective consortia, particularly consortium 3 in Ofoq, was distinct. These findings indicate that the success of
microbial inoculation depends on genotype—microbiome compatibility, and that the use of native plant growth-
promoting bacteria combined with active plant selection offers a sustainable approach to improving wheat
production under severe salinity.
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