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[bookmark: _GoBack]Maize is one of the most important crops in Brazil. However, its production relies heavily on synthetic nitrogen fertilizers, increasing costs and environmental impacts. To address this challenge and support more sustainable production systems, maize aerial root mucilage has emerged as a promising ecological niche. This study aimed to isolate and functionally characterize diazotrophic Gammaproteobacteria from this microhabitat, focusing on biological nitrogen fixation (BNF) and plant growth promotion. A total of 123 strains were isolated from different maize genotypes, of which 20 representative isolates were selected for advanced screening. Results revealed strong diazotrophic potential with complementary functional profiles. Strains B7511 (Klebsiella sp.), SM1514 and SM1613 (both Acinetobacter johnsonii), and SM5611 (Klebsiella sp.) formed a characteristic microaerophilic pellicle in semisolid NFb medium. Amplification of the nifH gene was confirmed in strains SM1613, SM5611, and S1511 (Klebsiella sp.). The acetylene reduction assay (ARA) demonstrated high nitrogenase activity, measured in nmol ethylene mg⁻¹ protein, for SM5611 (167.81), SM1514 (147.71), SM1613 (101.32), S1511 (66.90), and B7511 (59.29). Indole-3-acetic acid (IAA) production, in µg mL⁻¹, was highest in SM1514 (67.52), B4632 (Pseudomonas sp.) (65.00), and B7511 (64.29), followed by SM1613 (58.39) and S1511 (56.26), while SM5611 produced 14.04. In hydroponic assays, several isolates promoted maize seedling growth. Notably, the five strains selected for in vitro diazotrophic performance also exhibited high in vivo growth-promoting potential. Inoculation significantly reshaped root morphology, increasing total length, volume, and fine root development, and outperforming the uninoculated control in most root traits and total dry weight. In conclusion, maize aerial root mucilage harbors a cultivable bacterial community with high biotechnological potential. The five highlighted strains act through a synergistic mechanism involving nitrogen input and hormonal modulation of root development, representing promising candidates for novel agricultural bioinputs.
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