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The application of manure and/or manure-based compost as fertilizer to agricultural soils is one of the main pathways for antibiotic and their metabolites release into the environment1. Accordingly, concern over the possible environmental consequences of applying livestock manures containing antibiotics derived from animal feedstuffs to agriculture is growing2. Recently, this concern increased due to the occurrence of antibiotic resistant bacteria (ARB) and antibiotic resistance genes (ARGs) and their transfer and accumulation3. The environmental behavior and fate of antibiotics chiefly depends on their physical and chemical properties. Once the antibiotics reach the upper soil layer, they may accumulate on the topsoil by adsorption; be readily available for transport to streams and rivers via overland runoff and drain flow or to groundwater via leaching; or enter the food chain4. 

In this work, a mesoscale study aimed at evaluating the vertical transport of common veterinary antibiotics belonging to different chemical classes (ie. enrofloxacin, oxytetracycline, sulfadimethoxine and lincomycin) in agricultural soil subjected to drip irrigation was performed under greenhouse conditions. Accordingly, leachates of cropped and uncropped soil, amended with fortified swine slurry leading to 19-38 µg kg-1 (dry mass) antibiotics in the soil and leachates were analyzed by LC-ESI-MS/MS over the course of the productive cycle of a lettuce. High lincomycin (LCM) concentrations (30-39 µg L-1) were detected in the leachates collected from the swine-slurry amended soil. The highest LCM mass recovered in the leachates was obtained from cropped experimental units. In addition, the LCM leaching constant and its leaching potential as obtained from the first-order model were higher in the leachates from the cropped experimental units. These findings indicate that LCM poses very little risk of accumulating in soil. Lower concentrations of sulfadimethoxine were also detected in leachates and in soil. Enrofloxacin and oxytetracycline occurred only in soil, which is consistent with high soil interaction and their high potential to persist in it. These results were consistent with the sorption and persistence characteristics of these compounds.
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