[image: ]


Prospecting microorganisms from rupestrian grasslands to enhance phosphorus use efficiency and drought tolerance in maize
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Rupestrian grasslands are extreme environments characterized by highly oligotrophic soils and host Velloziaceae species, such as Vellozia nivea and V. intermedia, which exhibit unique adaptations to water and nutrient limitation. This study explored the microbiomes of these plants as sources of multifunctional bacteria with biotechnological potential to enhance phosphorus (P) use efficiency and drought tolerance in maize (Zea mays L.). From 481 isolates, a selective heat-shock approach (80 °C) yielded 128 thermoresistant strains, mainly affiliated with Bacillus and Paenibacillus. Functional screening revealed a high frequency of isolates capable of solubilizing both inorganic and organic P and exhibiting strong tolerance to osmotic and saline stress. Molecular identification (16S rRNA and gyrA) combined with ERIC-PCR fingerprinting confirmed taxonomic diversity and reduced redundancy. Multifunctional isolates stood out for their ability to produce IAA, form biofilms, and synthesize EPS. In vivo hydroponic assays, integrated through principal component analysis (PCA), demonstrated consistent gains in root growth and biomass accumulation. Under PEG-6000-induced osmotic stress, selected strains sustained root development and dry mass, highlighting their stress-mitigation capacity. Five elite isolates (BVI222, BVI135, BVI064, BVN122, and BVI129) were selected for greenhouse validation. These findings demonstrate that the Velloziaceae microbiome is a strategic reservoir of highly adapted microorganisms with strong potential for the development of robust bioinoculants. This approach offers a promising solution to improve maize productivity and resilience under low-P conditions and increasing climate stress.
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