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Coinoculation of Bacillus pumilus RS11 and Bradyrhizobium: functional integration between plant growth and disease suppression

Pedro Lucas Nascimento Solano, Sara do Lago Gomes, Eduardo dos Santos Lima, Francisca Diana da Silva Araujo*
Campus Professora Cinobelina Elvas, Federal University of Piauí, Bom Jesus, PI, 64900-000, Brazil.
*diana.araujo@ufpi.edu.br

Multifunctional bioinputs have emerged as a promising strategy for sustainable agricultural management. In this context, a bioformulation containing Bacillus pumilus RS11 was previously developed and validated, demonstrating high application potential. However, its use under real cultivation conditions requires understanding its interaction with widely used commercial inoculants. Therefore, in this study, whether a bioformulation containing B. pumilus RS11 maintains its functionality when associated with a commercial Bradyrhizobium-based product was evaluated, and the compatibility and effects of coinoculation on soybean plant development under greenhouse conditions were investigated. Seeds were previously treated with the commercial inoculant, and treatments with the RS11 suspension and bioformulation (10⁷ and 10⁹ CFU mL⁻¹) were evaluated in the presence and absence of the phytopathogen Macrophomina phaseolina, the causal agent of charcoal rot. Plant height, number of leaves, root length, root biomass, and disease severity were assessed. The results demonstrated that the bioformulation maintained its functionality under coinoculation, without compromising Bradyrhizobium performance or preserving plant development. In the absence of stress, the RS11 treatments promoted plant growth, particularly by enhancing the root system. Under biotic stress, the disease severity was greatest in the infected control, whereas the coinoculated treatments maintained minimal or null severity levels and resulted in superior growth parameters, indicating the mitigation of pathogen effects. The bioformulation outperforms the bacterial suspension, highlighting the positive role of the formulation matrix. These findings demonstrate that the association between B. pumilus RS11 and Bradyrhizobium is not only compatible but also functionally integrated, simultaneously sustaining growth promotion and stress tolerance. Understanding these interactions is essential for enabling the combined application of these inputs under field conditions, where seed treatment with Bradyrhizobium is a well-established practice. Field trials are currently underway to validate the performance of the bioformulation under real cultivation conditions.
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