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Effects of turning frequency on antibiotic resistance genes and bacterial communities in dairy manure ectopic
fermentation bed
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Abstract: To investigate the effect of turning frequency on antibiotic resistance genes (ARGs), integrator genes (int/l), and bacterial
communities during dynamic composting in ectopic fermentation beds, two conditions were established : turning over once per day (T1
group) and turning over once every two days (T2 group). The dynamic changes of target genes (tetG, tetW, sull, sul2, blargy-1, erm(), and

intl1) and bacterial communities were studied using (PCR and 16S rRNA, and the relationship between ARGs, bacterial communities, and
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intl] was analyzed. The results showed that the total relative abundance of target genes in T1 and T2 groups decreased by 82.33% and

80.46%, respectively, compared with O d after composting. The relative abundance of tetG, tetW, sull, blaru-;, erm(), and intll decreased
by 16.70%, 87.88%, 54.60%, >99.99%, 97.80%, 59.33% in T1 and 61.33%, 99.46%, 50.91%, 99.29%, 82.23%, 99.92% in T2,

respectively. Network analysis revealed that Trichococcus, Aquabacterium, and Closiridiaceae_Clostridium were common potential host

bacteria for ARGs and int/1. Redundancy analysis showed that the bacterial communities accounted for 70.07% of the variation in ARGs,

and intll explained 25.10%. The result showed that the succession of bacterial communities and the change in relative abundance of int/1

may be the key factors affecting the change in relative abundance of ARGs during the composting process of the ectopic fermentation bed,

and the abundance of most ARGs could be reduced under both treatments. The removal efficiency of most ARGs was better in the condition

of turning over once every two days; however, tetG, sull and sul2 could not be effectively removed.

Keywords : manure and sewage of dairy cattle; ectopic fermentation bed; antibiotic resistance genes; bacterial communities
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R:5'-GGGCGTATCCACAATGTTAAC-3'
sull  F:5'-CGGCGTGGGCTACCTGAACG-3' 433 60
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sul2  F:5'-GCGCTCAAGGCAGATGGCATT-3" 293 59
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R:5'-GGGCGAAAACTCTCAAGGAT-3’
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R:5'-ACATGCGTGTAAATCATCGTCG-3'
16S V3 F:5'-CCTACGGGAGGCAGCAG-3’ 193 55
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Figure 1 Variation of temperature and pH during degradation of manure and sewage
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Figure 2 Changes of the total relative abundance of target genes in group T1 and T2 during degradation of manure and sewage
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Figure 3 Changes of the relative abundance of ARGs in group T1 and T2 during degradation of manure and sewage
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sull F1T2 2 tetG .sull .sul2 FIFHNT EE S 0 KA AN
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Table 2 Pearson’s correlation coefficients between ARGs, MGEs and bacteriophages based on their relative abundance
i H Ttem intl1 tetG tetW sull sul2 blare-, erm()
Firmicutes 0.737%* 0.063 0.715%* -0.224 -0.392 0.238 0.224
Proteobacteria -0.153 -0.105 —0.588%* 0.336 0.161 -0.007 -0.077
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intl] 1 0.134 0.826%* -0.134 0.144* 0.373%* 0.293%*

T #%P<0.01 M B AH G, *P<0.05 i AH G

Note: ** indicate extremely significant differences at P<0.01,* indicate significant differences at P<0.05.
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