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Plant growth-promoting microorganisms, particularly Streptomyces spp., have gained attention due to their ability to produce bioactive compounds such as plant growth regulators (PGRs), including indole-3-acetic acid (IAA). Optimizing IAA production and evaluating its effects on plant development are essential steps toward the development of effective bioproducts. Three isolates (CLV45, CLV104, CLV194) were cultivated in liquid media, and IAA production was quantified using Salkowski assay and HPLC. Optimization was performed using a One Factor at a Time (OFAT) approach, evaluating incubation time, culture media, carbon and nitrogen sources, L-tryptophan supplementation, and oxygen restriction. Soybean seeds were treated with supernatants standardized to 5, 10, and 20 µg mL⁻¹ of IAA, and root and shoot growth were measured 9 DAE. IAA production was strain-dependent and peaked at day 7 for CLV45 (190 µg mL⁻¹) and CLV104 (987 µg mL⁻¹), and day 5 for CLV194. Optimization responses varied: CLV45 showed increased production with 0.05 g L⁻¹ L-tryptophan, 1% dextrose, 0.5% peptone, and 6 h oxygen restriction; CLV104 responded positively to 0.1 g L⁻¹ L-tryptophan, 1% fructose, and 1% ammonium sulfate; CLV194 showed limited response to supplementation. Auxin-rich supernatants significantly promoted soybean growth, with root elongation increases ranging from 56% to 136%. The highest effect was observed with CLV194 at 10 µg mL⁻¹, while CLV45 enhanced shoot growth at lower concentrations. IAA production by Streptomyces is strongly influenced by strain-specific cultivation conditions. Optimized auxin-rich supernatants effectively promote soybean growth, highlighting their potential as sustainable biostimulants and reinforcing the importance of dose and strain selection.
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