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Ch],cken Manure and Pig Manure’

ZHANG Dan' 25 JhENG Shuangl *, WANG Dansqing*, vcfZ\Nc Y1 Al 2840 Xian-gui' *

(L. Insutule of Soil Science, Chinese Academy of Sciences, Nanjing 210008, Chma, 2. University of Chinese Academy of Sciences, Beijing 101400, China; 3. Jiangsu
Collaborative Innovation Center for Solid Organic Waste Resource Utilization, Nanjing 210095, China; 4. College of Agriculture, Ningxia University, Yinchuan 750021,
China)

Abstract; Livestock manure is a major carrier that stores and transmits antibiotic resistance genes ( ARGs). The aim of this study was to identify the crucial environmental
factors that result in the change in relative abundance of ARGs and MGEs to explore effective methods to reduce the occurrence of ARGs. The abundance of ten ARGs and five
MGEs were measured using real-time quantitative PCR with 0, 3, 7, 10, 14, 21, 28, 45, 60, and 75 d in CM and PM aerobic composting. The succession law of the
bacterial community was analyzed using 16S rRNA high-throughput sequencing. Furthermore, the abundance of ARGs and MGEs was correlated with the properties
(temperature, moisture content, pH, and DOC) of composting piles to identify the crucial factors affecting the variation in ARGs and MGEs. The results showed that the
abundance of ARGs and MGEs in PM was higher than that in CM. Composting significantly reduced the relative abundance of nine ARGs and five MGEs. The removal ratios
of three ARGs (tetM, tetT, and aacA) and four MGEs (ISEcpl , ISI216, 1S613, and tnp614) in CM reached 99%. The removal ratios of nine ARGs| tetB(P) , tetL, tetM
tet0, tetT, aacA, aadD, aphA3, and sat4] and four MGEs (ISEcpl, 1526, ISI216, and tnp614) reached 9% in PM. However, the abundance of the genes tetG, intll
and 156100 increased. Firmicutes and Actinobacteria were dominant in CM and PM during composting. Actinobacteria and Proteobacteria may have been the major host
bacteria of tetG and intll. The redundancy analysis showed that moisture and pH were the crucial factors that could influence the differences in the abundance of ARGs and
MGEs. The composition and abundance of ARGs were driven by physicochemical properties, bacterial community, and MGEs. Composting could significantly reduce the
abundance of ARGs in CM and PM, thus reducing the risk of ARGs being distributed via livestock manure application. However, some ARGs and MGEs remained in high
abundance. Therefore, it is necessary to further optimize the composting process, improve the harmless treatment effect of livestock manure, and promote the safe agricultural
use of organic fertilizers.

Key words: livestock manure ; antibiotic resistance genes (ARGs) ; mobile genetic elements( MGEs) ; class T integron; composting
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