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Abstract The objective of this study was to investigate the microbial community composition of vermicompost

and its bacteriostatic function. Firstly, Eisenia foetida was employed to standardize the composting of
vermicompost, and the organic matter, total nitrogen, total phosphorus, and heavy metals content in the
vermicompost were identified after decomposition. Secondly, the high-throughput sequencing technology
was employed to identify the species of fungi and bacteria present in the vermicompost and to analyze the
structural characteristics of the community and predict its function. Finally, the inhibitory effect of the
microorganisms in the extract from vermicompost on Fusarium solani, a fungus that is prone to cause plant
rot, was verified by using a plate standoff method and the sterilized extracted vermicompost extract was
taken as control. The results showed that: The organic matter content of the vermicompost was 24. 4% and
the contents of total nitrogen, phosphorus, and potassium contents were 16.2%, 13.2% and 19.4%,
respectively. The contents of heavy metals such as total Pb, Cr and As did not exceed the standards for
organic fertilizer; The dominant phyla of the vermicompost bacterial community were Proteobacteria,
Actinobacteria and Bacteroidetes. Among the fungal community, the dominant phyla were Ascomycota and
Mortierellomycota. The results of functional prediction indicated that bacteria had six metabolic pathways
and 63 functional groups. The highest percentage of gene information related to chemoenergetic
heterotrophy, aerobic heterotrophy and fermentation. The results of fungal function prediction displayed
that the dominant types were saprotrophic and pathotrophic, and mainly was undefined saprotrophic
bacteria. This study also demonstrated that vermicompost extract could effectively inhibit the growth of F.
solani mycelium. However, the inhibitory effect was significantly weakened after extract sterilization. These
findings would provide a basis for exploring the diversity of microbial communities in vermicompost,
antagonizing pathogenic bacteria and biologically controlling soil-borne diseases.

Keywords vermicompost; microbial diversity; organic fertilizer; functional prediction; vermicompost extract
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(a) IEH 55 T Y F. solani
(a) F. solani under normal culture
conditions

(b) BN A e N2 AR T F. solani
(b) F. solani in the vermicompost extract
after sterilization

(¢) #45 pLAR K F U ILEARIIS 1 F. solani
(c) F. solani after spotting 5 pL. of
non-sterilized vermicompost extract

(d) 45 °CF I K i i 451 AT
R F. solani
(d) F. solani in non-sterilized vermicompost
extract added at 45 °C

(e) WRATA K A MG ITHR S
100 uLJ5 1 F. solani
(e) F. solani spreading 100 pL of
non-sterilized vermicompost extract

() WA AR K S N R AR T
200 uLJ5 1 F. solani
(f) F. solani after spreading 200 pL of
non-sterilized vermicompost extract

B 5 sl AR 4R & 3 S K % T E ( Fusarium solani ) #I) % 3 R

Fig. 5 Inhibitory effect of vermicompost extract on Fusarium solani
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