Multifunctional shiitake-based bio-input: Biological control of plant pathogens and growth promotion in soybean cultivation
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The search for sustainable agricultural practices has intensified the demand for bio-inputs that integrate phytosanitary protection and plant nutrition. This study aimed to evaluate the biofungicidal potential and growth-promoting capacity of a modified TMT liquid biofertilizer, using Shiitake mushrooms as an alternative source of chitin to replace fish meal. The biofertilizer was fermented for seven days and tested in three fractions: in natura, autoclaved, and filtered. Antifungal activity was evaluated in vitro through dual culture assays against the phytopathogens Fusarium solani, Sclerotinia sclerotiorum, and Macrophomina phaseolina. The growth promotion assay was conducted in a growth chamber using soybean seeds (Glycine max) in 500 mL experimental units. The experimental design was completely randomized, consisting of two trials (TMT + Shiitake and Traditional TMT), four treatments (control; 0.1; 0.3; and 0.6 mL plant⁻¹), and five replicates. The results indicated that only the in natura treatment showed significant mycelial inhibition, with reductions of 49.96% (F. solani), 15.33% (S. sclerotiorum), and 27.46% (M. phaseolina). The autoclaved and filtered treatments showed no inhibitory effect, confirming that antagonism depends on the presence of living microorganisms rather than residual metabolites. Regarding vegetative development, both formulations were significant, with doses of 0.3 and 0.6 mL providing the greatest gains in height, fresh mass, and root development. It is concluded that in natura TMT enriched with mushrooms represents a promising biotechnological and sustainable solution, acting simultaneously as a biofungicide and biostimulant in soybean cultivation.
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