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Effect of turning frequency on bacterial community structure
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Abstract To investigate the optimal turning frequency for efficient biodrying-aerobic fermentation of kitchen waste,
this study established three treatments using kitchen waste and sawdust as substrates, which were no turning
(CK), turning every 3 d (B1), and turning every 7 d (B2). The effects of different turning frequencies on
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temperature increase, moisture reduction, organic matter degradation, and bacterial community structure
succession during fermentation were systematically investigated by 16S rRNA amplicon sequencing and PICRUSt2
functional prediction analysis. The results indicated that: 1) B1 achieved the fastest temperature rise and highest
peak temperature (The time to reach the mesophilic stage of B1 was one day earlier than that of CK, and its
maximum temperature is 9. 98% and 27. 11% higher than that of CK and B2, respectively). The thermophilic stage
duration of B1 was longer, which was 4 d and 1 d longer than that of CK and B2, respectively). 2) Throughout
the biodrying process, the seed germination index (Gl), and at the end of biodrying, water removal rate (68. 99%)
and organic matter degradation rate (24. 91%) were the highest in the B1 treatment. 3) The diversity and evenness
of both the bacterial community structures in treatments B1 and B2 were higher than those in CK. Moreover, the
bacterial network in B1 was more closely connected, and the bacterial community activity was higher during the
mesophilic stage, especially on the 9th day. 4) Correlation analysis between bacterial community structure and
environmental factors identified Symbiobacterium, Bacillus, Thermobifida and Pusillimonas as key taxa significantly
correlated with temperature increase, moisture removal and maturation efficiency enhancement. These genera
are potential candidates for developing directionally screened strains and compound microbial agents to enhance
biodrying-aerobic fermentation. In conclusion, a turning frequency of once every 3 d is the optimal choice, which
can not only improve the maturity of the products from the biodrying-aerobic fermentation of kitchen waste, but
also optimize the structure of the bacterial community.

Keywords kitchen waste; auxiliary heat strengthening; biodrying-aerobic fermentation; turning frequency;
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bacterial community structure; co-occurrence network analysis; function prediction
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Table 1 Main instruments and reagents
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7 Br K Analytical balance BSA2202S
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Table 2 Basic physical and chemical properties of the test materials
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Basic property Kitchen waste Sawdust Mixture
K43/ % Moisture content 77.89 10. 24 68.12
pH 4.02 8.33 4.81
L 5% /(mS/cm) Electric conductivity 0.72 1.39 0.54
m(C):m(N) 10. 11 98. 27 12.01
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CK, B1, and B2 represent no turning, turning every 3 days, and turning every 7 days, respectively. The same below.
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Fig. 1 Changes in temperature (a), EC (b) and GI (¢) of biodrying-aerobic fermentation at different turning frequencies
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Fig. 2 Moisture content and volatile solids content of biodrying-aerobic fermentation at different turning frequencies
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Fig. 5 Bacterial community structure during biodrying-aerobic fermentation
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