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Title (In English): Effects of Bacterial Volatile Organic Compounds on Growth Induction and Salinity
Stress Tolerance in Arabidopsis

Abstract:

Considering the importance of developing sustainable agriculture in regions affected by abiotic
stresses like drought, salinity, and extreme temperatures, identifying simple and cost-effective
methods to enhance plant stress tolerance is essential. Utilizing naturally occurring microbial
communities associated with desert-adapted plants offers a promising strategy for improving plant
resilience in such challenging environments. This study focused on bacterial isolates naturally present
in the rhizosphere (soil influenced by plant roots) and endophytic (internal tissues) regions of three
desert-adapted plants: Haloxylon ammodendron, Aeluropus littoralis, and Anastatica hierochuntica).
These plants thrive in harsh desert conditions, making their associated microbes particularly valuable
for potential agricultural applications. The bacterial isolates were identified and subjected to tests
evaluating their tolerance to abiotic stresses, including drought, salinity, and heat. In addition to stress
tolerance, the bacteria were assessed for their plant growth-promoting properties, such as the ability
to produce auxin, a hormone crucial for root development, and to solubilize phosphate, an essential
nutrient for plants. These dual capabilities suggest that the bacteria could serve as beneficial tools in
sustainable agriculture. To further explore their practical application, the study tested the ability of
these bacterial isolates to induce salinity stress tolerance in the model plant Arabidopsis under
laboratory conditions. The research focused on how these bacteria confer stress tolerance, particularly
through the production of bacterial volatile organic compounds (VOCs). Two plant-bacteria
interaction models were used: direct contact, where roots interact closely with bacteria, and indirect
contact, where the effects of VOCs are observed without direct interaction. The tests revealed that the
bacterial isolates exhibited varying levels of tolerance to salinity, drought, and heat, and were capable
of producing auxin and solubilizing phosphate. Molecular identification classified the four isolates
into two phyla: Firmicutes and Proteobacteria. The study demonstrated that these desert bacteria
enhance plant growth and salinity stress tolerance by modifying the host plant root system
architecture, with benefits observed in both direct and indirect interaction models.

Keywords (In English): Desert Microbiome, RSA, Rhizosphere, salinity, Endophytes
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