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Bacterial inoculation modulates auxin and nitrogen-related gene expression in maize
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Understanding how plant growth-promoting bacteria (PGPB) regulate plant molecular responses is key to optimizing their use in sustainable agriculture. This study investigated the transcriptional modulation of maize growth-related pathways following inoculation with two PGPB strains, Priestia megaterium (B119) and Bacillus subtilis (B2084), applied individually or in consortium. Maize plants were grown under hydroponic conditions and sampled at 7, 10, 14, 17, and 21 days after inoculation. The expression of genes associated with auxin signaling (ARF3, ARF8), auxin transport (LAX1, LAX2, LAX3), nitrogen uptake (NRT2), and transcription factor associated with plant growth and stress resistance (NAC1) was quantified by quantitative real-time PCR (qPCR). Bacterial inoculation significantly modulated gene expression in a time- and treatment-dependent manner. The consortium enhanced early auxin signaling, with peak ARF3 expression at 10 days, while ARF8 expression increased under B. subtilis and the consortium at later stages. Auxin transport genes (LAX1 and LAX2) were upregulated under co-inoculation, whereas LAX3 showed a progressive increase under P. megaterium. NAC1 expression, associated with plant growth and stress resistance, was strongly induced at later stages, particularly under combined inoculation. The nitrogen transporter gene NRT2 showed early and late induction under P. megaterium, indicating enhanced nitrogen acquisition. Importantly, these transcriptional responses were directly associated with phenotypic outcomes, as inoculated plants exhibited enhanced root systems, including increased root growth and development. Overall, the results demonstrate that PGPB inoculation orchestrates key growth-related pathways in maize, particularly auxin signaling and nitrogen uptake, highlighting the synergistic effects of bacterial consortia. These findings provide mechanistic evidence linking microbial inoculation to improved root growth and support the use of PGPB to enhance crop performance and resource-use efficiency.
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