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Vertical distribution of bacterial community in purple soil of
winter-flooded paddy fields in different seasons

YU Zijie, GUO Dalu, LI Zhitong, KANG Zongjing, WANG Zhihui, LUO Hongyan*
College of Resources and Environment, Southwest University, Chongqing 400715, China

Abstract: [Background] Soil bacteria are very sensitive to environmental changes and thus are
important index of soil environmental quality. [Objective] To study the vertical distribution of soil
bacteria in purple soil of winter-flooded paddy fields in different seasons and reveal the relationship
between soil bacterial community structure, species diversity and soil environmental factors. [Methods]
Purple soil of winter-flooded paddy fields were taken as the research object in this study. Soil samples at
different depths were collected in August 2020 (summer) and January 2021 (winter) separately. [llumina
MiSeq high-throughput sequencing of 16S rRNA gene of soil bacteria was performed to analyze the
vertical distribution of bacterial community composition and diversity in different seasons. [Results]
The bacterial ACE index, Chaol index and Shannon index were higher in summer than in winter, and
decreased with the increase of soil layers. The dominant bacterial phylum in purple soil of
Chloroflexi,
Actinobacteria and Planctomycetes, and the dominant bacterial genera were Desulfobacca, Haliangium,

winter-flooded paddy fields were Proteobacteria, Acidobacteria, Nitrospirae,

Anaeromyxobacter, Candidatus Omnitrophus and Defluviicoccus. The relative abundances of
Chloroflexi, Actinobacteria, Anaeromyxobacter and Candidatus Omnitrophus were higher in summer,
while those of Proteobacteria, Nitrospirae, Desulfobacca, Haliangium and Defluviicoccus were higher
in winter. The redundancy analysis (RDA) and correlation analysis of environmental factors showed that
total nitrogen (TN), soil organic matter (SOM) and soil redox potential (Eh) were the main factors that
significantly affected the bacterial community structure in purple soil. [Conclusion] This study enriched
the understanding of bacterial community composition and diversity in purple soil of winter-flooded

paddy fields, and confirmed that there were differences in different seasons.

Keywords: purple soil of winter-flooded paddy fields; bacterial community structure; microbial diversity;
[llumina MiSeq high-throughput sequencing
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Table 1 The DNA concentration of soil in
different seasons and soil layers

Sites Depth (cm) Concentration (ng/puL) OD,g0/ ODyg0
Summer A 0-20 67.80 1.88
Summer B 2040 68.70 1.84
Summer C 40-60 41.86 1.89
Winter A 0-20 46.94 1.81
Winter B 20—40 47.12 1.85
Winter C  40-60 33.29 1.89
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Table 2 Soil physicochemical properties
Sites Depth Eh ST SWC NH,"-N NO; -N TN SOM CEC

(cm) (mV) (°0) (%) (mg/kg) (mg/kg) (g/kg) (g/kg) (cmol/kg)
Summer A 0-20 430.25+50.39a 34.94+3.18a 61.84+0.19a 66.79+8.64a 7.53+1.53b 1.98+0.29a 41.20+6.67a 21.97+1.05a

Summer B 20-40 294.45+58.51b33.86+1.71a 38.22+0.13b 43.87+7.34b 5.54+1.97ab 1.13+0.19b 23.75+5.04b 20.30+1.21b
Summer C 40-60 286.55+74.44b30.04+0.64b 28.40+0.02b 34.51+6.61b 4.62+1.86a 1.01:0.20b 21.87+3.19b 20.17+1.14b
Winter A 0-20  407.28+44.29a 11.28+1.24b 60.65+0.16a 27.36+2.61a 6.67+0.86a 1.88+0.45a 39.67+7.91a 22.14+1.08a
Winter B 20-40 232.92+78.45b 13.33+1.04a 45.33+0.06b 26.87+2.98a 5.72+1.06a 1.16:0.16b 24.90+5.21b 20.98+0.47b
Winter C 40-60 226.87+79.37b 13.82+0.81a 34.73+0.02b 24.45+3.76a 5.65+1.11a 1.06+0.07b 23.51+4.12b 20.60+0.97b
e KRB AR ERE s AR/NG FREFRORAEFR [F] £ J2 7 2 5 2% (P<0.05)

Note: The data in the table are average + standard deviation; Different lowercase letters indicate significantly difference

among the treatments (P<0.05).
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Table 3 The alpha diversity index of bacteria in purple soil of winter-flooded paddy fields

Sites Depth (cm)  Coverage index Unique sequences OTU ACE index Chaol index Shannon index
Summer A 0-20 97.32% 60 678 4237 5190.63 5145.34 7.19
Summer B 20—40 97.44% 61 350 3602 4 663.32 4 630.06 6.90
Summer C  40-60 98.17% 56 857 3045 3702.44 3 680.18 6.63
Winter A 0-20 97.13% 52297 4176 5122.72 5074.91 7.08
Winter B 20-40 97.45% 57 859 3531 4597.17 4572.13 6.80
Winter C 40-60 97.79% 61235 3045 3678.02 3 686.28 6.51
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Figure 3 Relative abundance of bacterial phylum in purple soil of winter-flooded paddy fields.
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Figure 4 Relative abundance of bacterial genus in purple soil of winter-flooded paddy fields.
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Figure 6 RDA of purple soil in winter-flooded
paddy fields bacteria in different seasons.
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