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Differentiation and Influencing Factors of Bacterial Communities in Typical Dryland Soils in

Black Soil Regions of Heilongjiang Province

HE Minggian?, YAN Mengyuan?, GAO Guozhen®?, LIU Kai'?, WU Meng*%*

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
211135, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Exploring the differentiation characteristics of soil bacterial communities and their key influencing factors in the
black soil region is of significant importance for understanding the ecological characteristics of microbial communities and for
sustainable land management. This study adopted the ecological large-scale sampling method, taking the black soil area of
Heilongjiang Province as the research object, a total of 180 typical dryland soil samples were collected from 36 sampling sites
throughout the province, and through high-throughput sequencing technology combined with redundancy analysis, Mantel
analysis, and multiple linear regression analysis, the differentiation characteristics and main influencing factors of soil
bacterial communities in the black soil area were systematically revealed. The results showed that various chemical indicators,
such as pH, available phosphorus, available nitrogen, total nitrogen, total potassium, and total phosphorus, had impacts on
bacterial communities. Among them, pH was the main factor affecting the composition and diversity of bacterial communities
in black soil regions. Proteobacteria, Verrucobacteria, Actinobacteria, and Patescibacteria in acidified soil (pH<6.5) were
significantly higher than those in non-acidified soil (pH>6.5), while Acidobacteriota, Bacteroidota, Chloroflexi,
Gemmatimonadota and Myxococcota in non acidified soil were significantly higher than those in acidified soil; alpha diversity
of soil bacteria was significantly positively correlated with pH (P<0.05) for all samples, but the correlation was not significant
for acidified soil samples (pH<6.5). When pH increased above 6.5, higher pH was more conducive to maintaining soil bacterial
community diversity.

Key words: Black soil zone; Soil bacteria; Impact factor; pH
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Fig. 2 Levels of distribution of soil chemical indicators
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Table 1  Descriptive statistics of soil chemical indicators
£t T TR fe/ME KM PR 25 brifiE2z 635 S i &g
pH 6.007 5.790 4.930 8.250 0.057 18 0.760 8 0.448 2 1.065
SOM (g/kg) 40.26 38.82 17.56 71.97 0.795 1 10.58 0.6717 0.567 6
TN (g/kg) 2.063 2.010 0.940 4 3.663 0.040 22 0.5351 0.149 3 0.3913
TP (g/kg) 0.7930 0.748 6 0.357 9 1.720 0.016 67 0.2218 2.530 1.174
TK (g/kg) 25.05 24.62 20.06 35.67 0.1755 2.335 5.390 1.709
AN (mg/kg) 220.3 199.6 16.91 880.6 7.947 105.7 17.47 3.549
AP (mg/kg) 35.88 33.31 8.228 149.6 1.451 19.31 8.448 2.164
AK (mg/kg) 224.7 214.8 89.82 477.3 5.773 76.80 0.038 90 0.606 4
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Table 2 Multiple linear regression analysis of effects of soil chemical indicators on bacterial diversity
ZREPERREL bR pH SOM TN TP TK AN AP AK
Richness #5 %1 MUEES~¢ 42.78 1.78 ~7.40 121.08 3.98 -0.38 -1.12 0.09
(R?=0.16) PH <0.05 0.60 0.92 <0.05 0.37 <0.05 <0.05 0.48
PD 54K MUEES 4 2.65 0.17 -1.11 3.88 0.38 -0.03 -0.07 -0.00
(R=0.13) PH <0.05 0.47 0.84 0.40 0.25 <0.05 0.08 0.94
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Fig. 6 Ordinary least squares (OLS) regressions between pH and soil bacterial richness index (A), Shannon index (B), and phylogenetic
diversity (C) in acidified and non-acidified soils
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