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Abstract: To study the emission characteristics of NHs and greenhouse gases and the mechanism of synergistic emission reduction during

the aerobic composting of livestock and poultry manure, nine groups of orthogonal experiments for aerobic composting were performed with
a mixed feedstock of chicken manure and mushroom residue under different conditions, and 45 d of tracking and monitoring were
performed to understand the changes in the basic physicochemical parameters, analyze the emission rules and optimal emission reduction
conditions of NH3 and greenhouse gases during the process of composting, and explore the correlation between the microbial community
and environmental factors, the gas emission flux. The results showed that the changes in the moisture content and C/N affected the whole
composting process. The composts of most treatment groups were completely decomposed after 45 d, and the addition of coconut shell
biochar and calcium magnesium phosphate fertilizer (suitable proportion) improved the maturity of the composts. NH; and four greenhouse
gases (CHy, N,O, CO, and CO:) both had high emission fluxes during the early stage of composting (1-22 d), and manual heap turning
increased their emission fluxes. NH; and greenhouse gas emissions had different impact factors and optimal emission reduction conditions,
and different gases showed no evident consistency with one another. The major factors affecting the NH;, CH,, and N,O emissions were the
proportions of coconut shell biochar and calcium magnesium phosphate fertilizer, and the aeration rate. The synergistic conditions that were
beneficial for reducing the emissions of three gases were a water content of 60%, coconut shell biochar addition at 0 or 5%, calcium
magnesium phosphate fertilizer addition at 0, 5%, or 10%, and an aeration rate of 0.12 L+min™ - kg™'; among them, a water content of 60%,
coconut shell biochar addition of 5%, and aeration rate of 0.12 L-min™'-kg™" were the best conditions for the synergistic reduction in the NH;
and CHy emissions. Throughout the composting process, the relative abundance of the microbial community at the phylum and genus levels
changed obviously, and the C/N and temperature were the main driving factors of the changes in the microbial community. During the early
stage of composting (22 d before), the dominant bacteria at the phylum level were Firmicutes, Actinobacteria, Bacteroidetes, and
Proteobacteria, among which Firmicutes had a significant effect on the emissions of NH; and greenhouse gases. Many factors could affect
NH; and greenhouse gas emissions during the aerobic composting of chicken manure, and the optimal selection of conditioner types and
ratios under aeration conditions is expected to achieve synergistic emissions reduction of NH;, CHa, and N,O.

Keywords: aerobic composting; NH;; greenhouse gas; synergistic emission reduction; microflora
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Table 2 Experimental conditions of aerobic composting in

different treatment groups

FEEEBRNE & L
AEFRLE FkeR BSeAE 5 EE Ratio for calcium S X
Treatment Moisture Ratio for coconut magnesium Aeration rate/
group  content/% shell biochar/% phosphate (Lemin™"+kg™)
fertilizer/%
T1 65 5 0 0.12
T2 60 0 5 0.12
T3 50 5 5 0.08
T4 50 10 10 0.12
TS 60 5 10 0.20
T6 65 10 5 0.20
T7 50 0 0 0.20
T8 60 10 0 0.08
T9 65 0 10 0.08
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Table 1 Basic physicochemical properties of compost materials

JE AL Raw material 77K 2 Moisture content/% pH SR TC/% JEA TN/% C/N SRR (A 77 ) Source (producer)
X2 32.60 5.90 41.75 2.64 15.81 LGRS ]
JE gV 53.62 7.80 49.12 0.94 52.26 T AR HEE
EITE /b 6.40 11.20 24.59 0.77 31.94 T S [ AR
PRI 6.41 8.10 — — — TR ARAAS
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Figure 1 Daily mean temperature curve of the heap during composting
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Figure 3 Changes of NH; emission flux and cumulative emission during chicken manure composting
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Table 3 Seed germination index of each treatment group before and after composting (%)

bFE
G T1 T2 T3 T4 TS5 T6 T7 T8 T9
Treatment group
e N iy 24.58+1.10 13.12+0.86  10.11+£0.53  25.08+1.07 12.77+0.85 23.55+1.49  7.62+0.35  25.09+1.15  27.15+1.91
HENE45 d 79.36+1.56 95.34+4.79  55.95+2.37 57.36£2.37 72.04+5.68 106.68+4.83 31.79+1.56 196.42+9.34 137.05+9.96
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Figure 4 Changes of emission fluxes for greenhouse gases during chicken manure composting
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Table 4 Analysis of optimal conditions for synergistic emission reduction of NH3, CHs and N,O
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Figure 6 Relative abundance and changes of bacterial community at phylum level in each treatment group
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Figure 8 Correlation analysis between environmental factors/gases emission flux and microbial community
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