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Abstract: Ectopic fermentation bed is a common technology for treating livestock and poultry waste. At represent, most of the research on
ectopic fermentation beds is short-term, lasting less than 6 months. The composition characteristics and utilization potential of the residue
after more than one year of treatment in the ectopic fermentation bed are still unclear, which limits the processing and utilization of the
fermentation residue. In this study, three typical pig farms in Zhejiang Province were selected, and the residues were collected after the
livestock and poultry manure were treated in ectopic fermentation bed for 0.5 years (S1), 1 year (S2), and 2 years (S3). Microbial high-
throughput sequencing, chromatographic separation, and conventional physical and chemical indicators were used to determine the

inorganic substances, heavy metals, and organic matter composition and content in the fermentation residue to evaluate the land use
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potential of the residue. The results showed that the microorganisms in the ectopic fermentation bed tended to remain consistent during
long-term operation, and S2 and S3 had similar microbial community compositions. Daily flipping was beneficial for the transformation of
nitrogen. The dissolved NH, concentration in the three groups was significantly lower than that of NO; and NO, . After a long-term
fermentation process, organic matter degraded and inorganic matter accumulated, leading to an increase in the inorganic salt content in the
residue. However, the total conductivity remained below 3000 pS/cm, which is within the safe growth range for plants. Dosing livestock
and poultry waste fermentation for an extended period allows for fermentation. During this process, organic matter degraded into CO, and
water evaporated, which lead to the accumulation of heavy metals in the fermentation bed. However, the heavy metal content in the
residue was lower than the concentration limit specified in Organic Fertilizer (NY/T 525-2021), meeting the standards for organic
fertilizer production. Three-dimensional fluorescence spectroscopy and chromatographic analysis revealed that S1 and S2 residues
contained various types of humus components and a variety of small molecular organic components. In contrast, S3 residue had fewer
types of humus, higher molecular weight, and more stable structure. This study reveals the composition characteristics and land use
potential of livestock and poultry manure residues after long-term ectopic fermentation bed treatment. After long-term ectopic
fermentation bed treatment of livestock and poultry manure, some indicators of the fermentation residue could not meet the Technical
Specifications for Livestock and Poultry Manure Returning to the Field (GB/T 25246-2010), so it could not be directly returned to the
fields. However, it could meet the requirements of Organic Fertilizer (NY/T 525-2021) and could be returned to the field after being
processed into organic fertilizer. This finding provides a reference and scientific basis for the subsequent treatment and resource utilization
of long-term ectopic fermentation bed residue.
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Fig.1 Microbial diversity index of fermentation residue
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Fig.2 Microbial community structure of fermentation residue
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Table 2 Residual organic matter, pH and heavy metal concentration after fermentation
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Fig.6 UV absorption intensity of DOM at different

wavelengths in residue fermentation
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