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In the context of climate change, agriculture faces the challenge of developing innovative solutions to mitigate biotic and abiotic stresses while promoting more environmentally sustainable systems. Thus, the use of microorganism-based inputs, particularly plant growth-promoting bacteria, has gained evidence. The objective of this study was to evaluate the rhizobacterium Streptomyces CLV179 for its ability to enhance tolerance to water deficit and to control the phytopathogen Macrophomina phaseolina in maize plants. The strain was initially assessed for its antibiosis activity against the pathogen. Maize seeds (FS533PWU, Forseed) were inoculated and sown in a substrate composed of soil, sand, and vermiculite (1:1:1 v/v). Twenty days after emergence, plants were subjected to water deficit (30% of field capacity) and maintained under stress for 20 days. After this period, the pathogen was inoculated at the stem base. Growth parameters were evaluated at 15 days post-inoculation, along with the activity of enzymes associated with stress responses. Inoculation with Streptomyces CLV179 significantly increased tolerance to water deficit, resulting in higher leaf (50.7%) and root (203%) biomass compared to non-bacterized plants under stress. Root biomass from stressed colonized plants was comparable to that observed in non-stressed control plants. Infection with M. phaseolina reduced plant growth; however, this effect was partially mitigated in Streptomyces-colonized plants, particularly in root length. Similarly, attenuation of the deleterious effects caused by combined stresses was observed in the shoot growth of plants treated with CLV179. Catalase activity was higher in colonized plants challenged with the pathogen compared to non-colonized plants. Considering that Streptomyces CLV179 did not inhibit M. phaseolina growth, either through antibiosis or through the volatile organic compounds, the results suggest that the observed tolerance is associated with the induction of systemic resistance in plants.
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