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Addition of corn steep liquor affects the transformation of phosphorus
fractions and microbial community during composting process
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SUN Ning', YANG Fengjun*!
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Abstract: [Background] Composting is an effective way of treating agricultural waste, and
improving the phosphorus conversion efficiency during the composting process is receiving
increasing attention. [Objective] To study the effect of corn steep liquor addition on the
transformation of phosphorus fractions and microbial community in the composting process of
spent mushroom substrate. [Methods] Two treatments of CK (100% spent mushroom substrate)
and CP (spent mushroom substrate added with 0.5% corn steep liquor) were designed for aerobic
composting for 36 d. The Hedley method was used for phosphorus fractionation. High-throughput
sequencing was performed to reveal the microbial community composition, and the data were
analyzed by bioinformatics tools. [Results] The addition of corn steep liquor significantly increased
the temperature of the heap, prolonged the thermophilic phase, promoted the decomposition of
organic matter, and improved the nutrient status of the heap by increasing active phosphorus
content and promoting phosphorus activation and accumulation. The addition of corn steep liquor
increased the diversity and richness of bacteria and fungi. It significantly increased the relative
abundance of Acinetobacter, Pseudomonas, Mycothermus, and Myceliophthora. The addition of
corn steep liquor reduced the complexity of the microbial network and promoted the cooperation
and symbiosis among microorganisms. In addition, it changed the correlations between phosphorus
fractions and some microbial genera. Acinetobacter and Sphingobacteriumin the CP treatment greatly
promoted phosphorus activation and accumulation. In the CK treatment, Agaricus promoted
phosphorus activation, and the rest fungal genera promoted phosphorus accumulation. More fungi were
positively correlated with active phosphorus after the addition of corn steep liquor. [Conclusion] The
addition of corn steep liquor affected the microbial community structure and phosphorus
transformation by changing the trophic modes and physicochemical indexes during the composting
process. This study provides a reference for improving the availability of compost phosphorus.
Keywords: spent mushroom substrate; corn steep liquor; compost; phosphorus fraction; microbial
community
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Table 1 Physicochemical characteristics of compost
materials

PR BT XA % 1A 7 ESP/ S 4
Physicochemical Spent mushroom Corn steep
characteristic substrate liquor

pH 8.01

B, 53K EC (mS/cm) 3.31

S AT BLA 206.05 85.85
Total organic carbon (g/kg)

TIEEAPA 15.34 238.00
Total organic nitrogen (g/kg)

4:f# Total phosphorus (g/kg)  9.35 12.53
48 Total potassium (g/kg)  10.21 1 029.00
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Figure 1 Changes in phosphorus composition during the composting process. A: TP; B: H,O-P; C:
NaHCOs;-Pi; D: NaHCOs3-Po; E: NaOH-Pi; F: NaOH-Po; G: HCI-P; H: Res-P.
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Figure 2 Diversity of bacterial and fungal communities in different compost bodies during the composting
process. A: Alpha diversity of bacteria; B: Alpha diversity of fungi; C: Beta diversity of bacteria; D: Beta

diversity of fungi.
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El4 HEZEPTEREAAEMERESERERKENMEING A CK HEEKFiAHM
%; B: CPAWJEAKFHUEYMZ; C: CK HEE/K-FRAED ML ; D: CP R JE K- %
Figure 4 Microbial network diagram of bacterial and fungal communities at the genus level in different
compost communities during the composting process. A: CK bacterial genus level microbial network; B: CP
bacterial genus level microbial network; C: CK fungal genus level microbial network; D: CP fungal genus
level microbial network.
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Figure 5 Heat map of the correlation between bacteria and fungi and phosphorus components in the
composting process. A: Genus level bacteria and phosphorus fraction correlation in CK; B: Genus level

bacteria and phosphorus fraction correlation in CP; C: Genus level fungi and phosphorus fraction correlation in
CK; D: Genus level fungi and phosphorus fraction correlation in CP. *: P<0.05; **: P<0.01; ***: P<0.001.
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