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Abstract  Objective To study the level of reduction and harmless treatment of oxytetracycline residues
by multi-stage anaerobic system and the improvement and promotion of sludge on desertified soil and alfalfa.
Methods Taking chemical oxygen demand (COD) as a reduction verification parameter, and oxytetracycline
content as a harmlessness verification parameter, the degradation efficiency of the multi-stage anaerobic system

was investigated by detecting changes in COD and oxytetracycline before and after treatment. Taking soil nutrients,
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plant germination rate and plant height as resource verification parameters, and oxytetracycline ARGs content in soil
as harmless verification parameters, resources and harmless utilization of the sludge is investiged by detecting the
changes of various parameters before and after applying sludge. Results After 3 cycles of multi-stage anaerobic
system treatment, the degradation rate of COD in the oxytetracycline residues reached 87.58%, and the degradation
rate of oxytetracycline content reached 99.44%; after applying sludge to the sandy soil, the organic matter content
increased by 1645.74 %, total nitrogen content increased by 3654.39%, total phosphorus content increased by 29.17%,
total potassium content increased by 31.08%, alfalfa plant height increased by 166.16%, and the contents of ARGs
intll, tetC and tetW in the soil decreased significantly, the content of tetM did not change significantly, and the content
of tetQ increased significantly. Conclusion The multi-stage anaerobic system can achieve the reduction and harmless
treatment of oxytetracycline residues. The sludge can improve the nutrients of sandy soil and promote the growth of

plant, and it can promote the degradation of some ARGs’ content, but still need to pay attention to the changes of zetQ.
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Fig. 1 Schematic diagram of pilot-scale treatment process of multi-stage anaerobic system
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