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Peanut (Arachis hypogaea L.) is considered a relatively drought tolerant crop. However, it has faced reduced growth and productivity due to frequent drought episodes and high temperatures driven by climate change. Plant growth-promoting bacteria (PGPB) have emerged as a promising strategy to mitigate water-deficit stress effects on plants. This study evaluated bacterial isolates from the semi-arid region of Minas Gerais, Brazil, for their adaptation to water-deficit stress and potential as PGPBs. The isolates were characterized based on traits, such as exopolysaccharide (EPS) production, ACC deaminase (ACCd) activity, osmotic resistance, and proline production, which help reduce water-deficit stress in plants. High EPS production was observed in RIZMO15 and SE1M14, whereas RIZMO05 and SE2M15 exhibited elevated ACCd enzyme activity. Seventeen isolates exhibited resistance to extreme osmotic stress, and RIZMO12 and R2M15 showed high proline production. Based on these findings, 20 isolates were selected for inoculation (1 × 10 CFU/mL) into ‘IAC-OL3’ peanut seeds. Seed viability was tested prior to planting, and inoculated seeds were grown in pots with Viva Verde organic substrate. Two weeks after planting, 18 healthy seedlings per treatment were transplanted to trays containing a 1:2:1 mixture of soil, substrate, and sand and re-inoculated in the root zone. A second inoculation was performed ten days after transplanting. At peak flowering, shoot and root dry mass and leaf area were measured to assess the effects of the isolates on seed germination and seedling growth. These results highlight the potential of PGPBs to improve peanut resilience under water-deficit stress conditions.
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