[image: ]

Phenotypic and Genotypic Characterization of Bacteria Associated with Native Plants from Rupestrian Grasslands
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Rupestrian grasslands are biodiversity hotspots characterized by nutrient-poor soils and extreme environmental conditions, harboring highly adapted plant species such as those from the Velloziaceae family. These plants establish complex interactions with rhizospheric and endophytic microbial communities that play a crucial role in their survival and adaptation. This study aimed to characterize the morphological and genetic diversity of bacterial isolates obtained from the rhizosphere and endosphere of Vellozia nivea and Vellozia intermedia, and to evaluate their potential for phosphate solubilization and biological nitrogen fixation (BNF) through in vitro assays. Bacterial strains from the Culture Collection of the Genomics for Climate Change Research Center (GCCRC) were cultured in Luria-Bertani (LB) medium and heat-treated at 80 °C to select for thermotolerant isolates. Morphological characterization combined with ERIC-PCR analysis revealed high genetic diversity among the isolates. Partial sequencing of the 16S rRNA gene identified representatives of the genera Bacillus, Paenibacillus, and Priestia, all widely recognized for their plant growth-promoting potential. Functional screening demonstrated that, among 37 evaluated isolates, 16 were able to solubilize phosphate in a solid medium containing sodium phytate (organic phosphorus source) and 18 in a calcium phosphate medium (inorganic source), all with solubilization indices greater than 1. These isolates were mainly affiliated with Paenibacillus, Bacillus (B. subtilis and B. velezensis), and Priestia (P. megaterium). In addition, 15 strains, including representatives of Paenibacillus, Bacillus (B. cereus, B. subtilis, and B. velezensis), and Priestia megaterium, exhibited nitrogen fixation potential in semisolid NFb medium. Collectively, these results highlight the rich and functionally diverse bacterial community associated with Vellozia spp. and reinforce its strong biotechnological potential. The identified strains represent promising candidates for developing novel bioinoculants to improve plant performance under nutrient-limited and stress-prone conditions. 
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