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Comparison of the potency and efficiency of common plant growth-promoting bacteria and native
haloalkaliphilic bacteria
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Abstract

This study compares the power and efficiency of plant growth-promoting bacteria with native halophilic, alkaliphilic,
and haloalkaliphilic bacteria in their effectiveness and adaptation to salinity and alkalinity stress in soil and water for
various agricultural and horticultural plants. The study and comparison of these two groups showed that using native
halophilic, alkaliphilic, and haloalkaliphilic bacteria was more effective, given the environmental conditions and the
high salinity and alkalinity stress of the soil. Additionally, the level of this efficiency varied depending on the
conditions of the consumption environment (greenhouse or main field), the type of crop (field or garden), and the
degree of soil salinity and alkalinity. Measurements of growth characteristics in haloalkaliphilic organisms, such as
ammonia and exopolysaccharide production in vitro, showed that these levels were three to four times higher than
those observed in conventional PGPRs. Generally, halophilic bacteria demonstrated superiority in enhancing
biochemical properties, increasing the availability of macronutrients such as nitrogen and phosphorus, and reducing
the absorption of salt elements, namely sodium and chlorine. Alkaliphilic bacteria demonstrated superiority in
enhancing morphological properties like plant height, stem length, and diameter, as well as in increasing the absorption
of micronutrients such as iron and zinc. Haloalkaliphilic bacteria demonstrated superior root development, particularly
in alkaline soil conditions, and enhanced plant water relations.

Keywords: Exopolysaccharide, Bacteria, Plant growth promoting properties, Rhizosphere, Soil salinity and
alkalinity



