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Abstract: At 20 C, Eisenia foetida was used to treat municipal sludge with a particle size of 5
mm. The influence of earthworms on the stabilization path of municipal sludge composting process was

studied by examining the changes in physicochemical indicators, and the changes in microbial population
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structure were explored using PCR-DGGE technology. The results indicated that the change trend of both
the earthworm treatment group and control group were essentially identical. As composting time
increased, organic matter (OM) decreased significantly, dissolved organic carbon (DOC) initially
increased and then decreased, NH,"=N increased significantly, NO; =N in the control group remained low
while it sharply rose after 50 days in the earthworm treatment group. At the end of composting, OM and
DOC were considerably lower in the earthworm treatment group than those in the control group (p<0.05),
whereas NH,"~N and NO,—N were notably higher than those in the control group (p<0.05). Principal
component analysis (PCA) revealed that hoth groups’ stabilization process was characterized by
degradation of organic matter, accumulation of DOC, ammonification and nitrification in order.
Earthworms only accelerated municipal sludge’ s stabilization rate but did not alter its stabilization path.
The results of PCR-DGGE analysis revealed that both the earthworm treatment group and the control
group exhibited a dominance of microorganisms involved in lignin, cellulose, chitin, and other refractory
organic matter at the end of composting. Additionally, there was an enhanced relative abundance of
Mortierellales within the system which contributed to a reduction in plant pathogens present in the

compost products. Earthworms facilitate changes in the environmental conditions promoting microbial
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population turnover without disrupting its overall structure.
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Tab.1 Physicochemical parameters of the initial
substrate and the composting products

. N Vs 60 d

FRALFE AR wIHTE R AL WL
pH 6.91+0.04 6.59+0.59 | 6.77+0.32
OM/% 72.83+0.06 | 52.61+1.47 | 49.68+0.68
DOC/(g-kg™) 16.32£0.04 | 13.85+1.20| 12.47+0.65
EC/pS-cm™) | 342.34+2.08 | 547.78+3.87 | 884.93+2.79
NH,~N/(g-kg™") | 14.22+2.45 |179.1322.63 | 206.06+3.42
NO, -N/(mg-kg™")| 19.16£0.99 4.71£1.23 (219.91+2.63
MBC/(g-kg™") |[112.14£11.21| 8.51+2.34| 10.48+1.13
DHA/(mg-g'+h™")| 26.36+0.46 0.69+0.06 0.49+0.03
KR % 76.63+0.02 74.58+0.34 | 78.32+0.21
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