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The structure and function analysis of bacterial community
during aerobic composting of chicken manure
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Abstract: In order to determine the changes of bacterial community structure and function in
the early, middle and late stage of aerobic composting of chicken manure, high-throughput
sequencing and bioinformatics methods were used to determine and analyze the 16S rRNA
sequence of samples at different stages of composting. Wayne analysis showed that most of the
bacterial OTUs in the three composting stages were the same, and only about 10% of the
operational taxonomic units (OTUs) showed stage specificity. The diversity indexes including
Ace, Chaol and Simpson showed a trend of increasing at first, followed by decreasing.
However, there was no significant difference among different composting stages (P<0.05). The
dominant bacteria groups in three composting stages were analyzed at the phylum and genus
levels. The dominant bacteria phyla at three composting stages were the same, but the
abundances were different. LEfSe (line discriminant analysis (LDA) effect size) method was
used to analyze the bacterial biological markers with statistical differences among three stages
of composting. From the phylum to genus level, there were 49 markers with significant
differences among different groups. The markers included 12 species, 13 genera, 12 families, 8
orders, 1 boundary, and 1 phylum. The most biomarkers were detected at early stage while the
least biomarkers were detected at late stage. The microbial diversity was analyzed at the
functional pathway level. The function diversity was the highest in the early stage of
composting. Following the composting, the microbial function was enriched relatively while the
diversity decreased. This study provides theoretical support and technical guidance for the
regulation of livestock manure aerobic composting process.

Keywords: chicken manure; aerobic composting; bacterial community; microbial function;
high-throughput sequencing
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Figure 1 Changes of the temperature of compost
pile and environment.
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Figure 2 Venn diagram analysis, UPGMA cluster tree and community structure of bacteria flora at different
stages of chicken manure composting. A: Venn diagram. B: UPGMA cluster tree. C: Bacterial community
structure. D: Difference analysis. a: Early stage of composting; b: Middle stage of composting; c: Late stage of

composting. The same below.
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Table 1 Alpha diversity of bacterial communities at different stages of chicken manure composting
Groups ACE index Chaol index Simpson index Shannon index
Early stage 716.82+8.29a 728.02+2.39a 0.95+0.01a 6.01+0.16a
Middle stage 767.92+32.86a 774.33+£39.55a 0.95+0.05a 6.59+1.14a
Later stage 681.66+86.69a 708.51+£90.00a 0.94+0.03a 5.79+1.11a

The same letters in the same column represent no significant difference between groups (P>0.05).
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Figure 3 Bacterial community structure and difference analysis at the genus level of different stages of
chicken manure composting. A: Microflora structure at the genus level. B: Difference analysis of the top 5
dominant genera at the early stage with the middle and late stages of composting. C: Difference analysis of the
top 5 dominant genera at the middle stage with the early stage and late stages of composting. D: Difference
analysis of the top 5 dominant genera at the late stage with the early stage and middle stage of composting. *:
P<0.05; **: P<0.01; ***: P<0.001. a: Early stage of composting; b: Middle stage of composting; c: Late stage of
composting. The same below.
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Figure 4 LEfSe analysis figure of biomarker bacteria at different stages of chicken manure composting. a:
Early stage of composting; b: Middle stage of composting; c: Late stage of composting. The same below.
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Figure 5 Gene function figure at different
composting stage of chicken manure. a: Early stage
of composting; b: Middle stage of composting; c:
Late stage of composting. The same below.
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AWF5E K Ilumina NovaSeq 6000 & ik
157 HEREAE S 40T 16S rRNA J: R R 371 (1 25 38
HIMF, M3 ETEIRRE S P ILRAS 948 A
OTUs. Sun S50 2E 38k J e ORI B9 4 B,
I41H45%] OTUs 991 4~. OTUs Y i 7E AN [ i
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IR R TR, BRI 2R
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