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during composting of Agaricus bisporus fungus residues[J]. Journal of Agro—Environment Science, 2024, 43(1): 162-173.
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Effects of cattle manure on carbon and nitrogen transformation and fungal communities during composting

of Agaricus bisporus fungus residues

WANG Mengmeng, FAN Bowen, ZHAO Liqin, SUN Ning, YANG Fengjun’, TIAN Limei, WU Xia

(College of Horticulture and Landscape Architecture, Heilongjiang Bayi Agricultural University, Daqing 163000, China)

Abstract: This study aimed to reveal the effect of cattle manure on fungal community dynamics and its effect on carbon and nitrogen
transformation during the composting process of Agaricus bisporus fungus residues. The changes in the composition and structure of fungal
communities during the composting of cattle manure and fungus residues were explored using high—throughput sequencing, and the
relationships between fungal communities and their carbon and nitrogen fractions were analyzed using bioinformatics. Cattle manure and A.
bisporus fungus residues were employed as the research objects. The method of strip composting was used for 42 days. Two treatments, CK

(100% A. bisporus residue) and CD (A. bisporus residue: cattle manure=7: 3) were used in this study. Compared with the CK, the CD
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treatment reduced the total organic carbon (TOC) by 2.17%, increased carbon and nitrogen during the decomposition period by 48.69%

202418

and 4.01%, respectively, and raised the germination index (GI) by 49.33%. The addition of cattle manure increased the abundance and
diversity of fungal communities in the compost, with high pile temperatures and an extended high temperature period of 23 days.
Cysticercus and Stenotrophomonas were the dominant phyla in both treatments; the relative abundance of Duddingtonia, Coprinellus,
Coprinopsis, and Thermomyces in the CD treatment was higher than that of CK, favoring carbon and nitrogen transformation. Pearson
correlation coefficient was used to construct a network model, analyze and screen out the core fungi related to carbon and nitrogen
conversion, with two core fungal genera associated with TOC in the CD treatment (50% positive correlation) and seven genera associated
with TOC in the CK treatment (28.6% positive correlation). The co—occurrence network of fungal residue—cattle manure co—composting
was more associative and complex, with reduced competition between fungal communities, lower mean pathway lengths, and more sensitive
networks. The addition of cattle manure to fungus residue compost altered the relationships among core fungi, TOC, and total nitrogen (TN)
exhibiting a positive correlation between TOC core fungi and TOC in the CD treatment and a negative correlation in the CK treatment.
There was a significant positive correlation of TN core bacteria with TN in both treatments and a negative correlation with TOC. The
combination of fungus residue and cattle manure can quickly heat the compost pile, thereby prolonging its high temperature period. By

increasing the interaction with other microorganisms, the core fungi can influence carbon and nitrogen transformation, reduce total organic

carbon loss rate, and improve compost quality.

Keywords : composting; spent mushroom substrate; cattle manure; fungal community; carbon and nitrogen transformation; core fungus
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FETESE 3 KK 3 54 °C, 7655 5 Rk B =i (56 C)
FEHR I (50 C)HAFLE T 20 d. CK b FRHEAR JE AE
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HE %, T3 35507 Bk DR ek o R S A D 2% BB,
HEREARF 22 AR ERY . CK HEAEBIRE 100% A XA 4%
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Table 1 The physicochemical characteristics of the raw materials

iR SRR BA FA B Ak kR " Hi
Material TOC/(g-kg)  TN/(g-kg')  P.0s/(g-kg’)  K.O/(g-kg™) MC/% P EC/(mS+em™)
LA gk T 7 206.05 15.34 9.35 10.21 42.08 8.013 3.31
438 283.85 26.01 13.41 16.53 67.63 7.038 4.43

T :TOC TN P05 . K,0 3 F T B ft 5 .
Note:TOC, TN, P,0s, K,0 based on dry weight determination.
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Figure 1 Temperature change with time during composting
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Figure 2 The change of carbon and nitrogen content during composting
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Figure 3 Fungal community composition and diversity
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Figure 4 Sankey of fungal community composition at phylum and genus level
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The squares were used to represent the correlation between physical and chemical indexes , and the lines were used to represent the correlation between

physical and chemical indexes and fungal OTU abundance. P—value was represented by the change of color shades, and the solid and dashed lines

represented positive and negative correlations.
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Figure 5 Heat map of the association between OTUs abundance of fungi and environmental factors
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Nodes represent different genera(node size is expressed by the number of nodes connected to it — "degree of connectivity" ) ,and edges are used to indicate

the interaction between microorganisms (the thickness of the line indicates the strength of the correlation , the red line indicates the positive correlation ,

and the blue line indicates the negative correlation ).
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Figure 6 The networks between core fungal genus and composting micro—environment
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Figure 7 Co-occurrence network diagram at fungi OTU level
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Figure 8 Structural equation modeling(SEM) of the influence of fungi on carbon and nitrogen conversion
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