	
	
	



From resistance to remediation: functional traits of soil bacteria 
exposed to herbicides


E.T. Ruas1*, N.S.M. Lima2, E.G.M. Lemos³
1Undergraduate student in Biological Sciences, Unesp/FCAV, Jaboticabal-SP
2Postdoctoral researcher, Unesp/FCAV, Jaboticabal- SP
³Senior Professor, Unesp/FCAV, Jaboticabal-SP
*evelyn.ruas@unesp.br 



Environmental contamination caused by the intensive use of herbicides in agricultural systems has become a major concern due to its impacts on soil quality, water resources, and microbial communities. Such compounds are widely applied in crop production, increasing the risk of accumulation and persistence in the environment. In this context, the development of sustainable remediation strategies is essential, with microbially mediated bioremediation emerging as a promising alternative. However, the effectiveness of this approach depends on the identification and characterization of bacterial strains capable of tolerating and adapting to herbicide-contaminated environments. In this study, bacterial strains obtained from soil samples were evaluated in terms of their resistance and adaptive traits. Herbicide tolerance was assessed using a commercial formulation based on glyphosate and S-metolachlor, revealing variability among the evaluated strains under chemical stress. Molecular characterization was performed through 16S rRNA gene sequencing, enabling taxonomic identification. Biofilm formation, enzymatic activity, motility in semi-solid media (0.25% and 0.6% agar), and antibiotic susceptibility were also evaluated. Notably, few studies address bacterial responses to S-metolachlor, highlighting the relevance of this approach. The results demonstrated significant functional diversity among the evaluated strains, particularly in terms of tolerance, metabolic activity, and adaptive features. Differences in biofilm formation and motility suggest distinct survival strategies under herbicide exposure. The integration of physiological and molecular analyses highlights the potential of these microorganisms for bioremediation. These findings support the selection of promising strains for future environmental and biotechnological applications.
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