Bioprophylaxis - how to reduce pesticide contamination
In agricultural soils
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Context and objectives

The major problem with pesticides is linked to the more or less substantial proportion of the active ingredient quantity spread that does not reach its
intended target and contaminates the environmental compartments. We propose to develop a bioprophylactic process based on the
simultaneous application of pesticide and pesticide-degrading microorganisms, providing optimal conditions for microbial degradation of
pesticides after their specific action and before their transport to the surrounding ecosystems. Up to now, studies related to bioprophylaxis rather
focused on non-agricultural uses of pesticides.

The aim of our study was to determine the suitability of this concept in agriculture, using the herbicide 2,4-dichlorophenoxyacetic acid (2,4-D) as a
model and a bacterial degrading-strain (Cupriavidus necator JMP134).
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In the soil inoculated with C. necator JIMP134, the herbicidal effect was conserved and 2,4-D has been completely degraded within seven
days, while only 55% degradation was observed in the non-inoculated control.

By using realistic conditions as close as possible to those in the field (i.e. recommended field dose of pesticide, commercial formulation), our study
constitutes the first bases for the development of bioprophylaxis as a good means to reduce environmental contamination by agricultural pesticides.
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