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Effect of Antibiotic-Degrading Bacteria on Maturlty and Bacterlal Commum;y
Succession Durlng Pig Manure Compostlng AP T .
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Abstract; The inoculation of antibiotic-degrading bacteria ;nto manufe could promote the removal of dmlblotlLs during composting. However, knowledge on the 1mpdd of
inoculdfing these annblotlc 'degradlng bacteria on the composting process and mdlgenous microbial community succession is still limited. This study assessed the antibiotic
removal efficiency in pxg manure after inoculating a microbial inoculi with anti _hmﬁ'(’ degrading bacteria as the key component. The effect of inoculating this microbial
inoculim n the physlwahen_nadl dynamics and the succession of the manitre Bacterial community during composting was also analyzed. The results showed that the antibiotic
degradation’ in pig manure reached 81. 95% after inoculating the microbial inoculum. When compared with that in the control, the total concentration of antibiotic residues in
manure vith the microbial agent inoculated was decreased by 42. 18% . During composting, inoculating the microbial inoculum accelerated the temperature rise of compost,
favored water loss, and alleviated the release of NH, and H,S. Moreover, the total nutrient content (nitrogen, phosphorus, and potassium) in the final compost and the
germination index of radish seeds increased by 6. 80% and 68. 33%, respectively, after inoculating this microbial inoculum. Furthermore, inoculating the microbial inoculum
increased the content of stable organic carbon in the final compost and decreased the content of recalcitrant substances such as cellulose and hemicellulose. The analysis of the
manure bacterial community showed that inoculating the microbial inoculum increased the relative abundances of Actinomycetes and Firmicutes in the compost. In particular,
the thermophilic bacteria that was positively related to the compost temperature was increased significantly (P <0.01) after inoculating the microbial inoculum, whereas the
relative abundance of pathogenic bacteria was correspondingly decreased. Network analysis of the hacterial coexistence pattern showed that inoculating this microbial inoculum
also changed the interaction pattern of indigenous manure bacterial communities, which greatly reduced the complexity and connectivity of the bacterial interaction and
improved the ecological relationship between beneficial bacteria and other bacterial communities. The effect of this microbial inoculum on the interaction with manure bacterial
community laid a foundation for the establishment of a new and healthier composting bacterial community. This study provides a scientific basis for the application and
development of multifunctional antibiotic-degrading microbial agents in manure treatments.

Key words: pig manure; antibiotics removal; compound microbial agent; aerobic composting; community structure
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Table 1  Physical and chemical properties of raw materials

T H FIKF/ % pH 3 (EC) /puS em ™!
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LB 155 BB 35 5% 09 0 F1 AT I OTC-16
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= 1. 80) AL 1: 1: IR A HI B 1. 7 LB
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AL ARVER 25 AT TR R T 4 55 M PR R I ( Dy =
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Table 2 Microbial strains contained in the compound microbial inoculum
LA P A% TR R TN
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PR AT 8 ACCCHNOT (Bacillas  yes gy Fimicutes) 28 1S4 , T ITHEMEIE 00 5 431
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A BT i 40 A
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[19]
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X8
B Ak S R A I
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X Bruker Avance I 400 JGiGA X+ 5 k4T
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KR AEL

= TRATR

x 100% (5)
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Table 3 Effect of inoculating microbial agent on antibiotic degradation in pig manure
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B3/ g kg ™! 101.49+10.64  98986.22 £18307.72 1973.58 £106.04  9.44+1.03 101070.73 +18425.43  81.95

Xof HEAR B/ g+ kg ™! 174.53 £26.37 171808.62 £60493.5 2797. 18 £267.83 11.83 +1.93 174792. 16 +60 789. 63.. - A0, 77
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Fig. 2 Effect of inoculating microbial agent on temperature, moisture, pH, and total nutrients of compost
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Fig. 3 Effect of inoculating microbial agent on emission flux and cumulative emission of H,S and NH;
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Table 4  Effect of inoculating microbial agent on seed germination rate and germination index/%

b3 % M e SRR

REIEL(GD) RHFH(SG) KR GT) KEHFA(SG)
I8 (CK) 224.26 96. 66 38. 58 90. 00
R FIAREL(T) 293.09 96. 66 74. 96 98.33
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Table 5 Relative prnportlon of functional groups in composts frem dlfferent treatments/ %

= J
1

¥ T v A Eﬁ“@wﬁ{vﬁy(chemm shift, 8)
R e 188 ~ 161 161 ~111 ST 92 ~ 44 440
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Fig. 4 Relative abundance of taxa of bacterial community composition at the phylum level and genus level in different composting treatments
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