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Abstract: In order to reveal the response mechanism of microbial communities to pH values, we collected
natural pH gradient soil, characterized their physicochemical properties, analyzed the structure and
composition of the bacterial communities, and identified key factors that caused differences of bacterial
community structure and composition in different environments. The results show that soil pH value is
negatively correlated with the relative abundance of Proteobacteria and Acidobacteria (p<Z0. 01), and
positively correlated with the relative abundance of Actinobacteria (p<<0.01). There are many nodes and
links of the bacterial community network in neutral and weakly alkaline soils with higher moduarity. In
weakly acidic and strongly alkaline soils, there are fewer links in the bacterial community network, resulting
in a lower degree of modularity. The bacterial community is directly or indirectly influenced by soil
physicochemical properties. The distribution of bacterial communities is mainly determined by soil pH value,
electrical conductivity (EC), and water-soluble organic carbon (WSOC) content. Among them, soil pH value

is the main environmental variable affecting bacterial communities in soils. The research results reveal the
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mechanism by which pH value affects soil bacterial communities, which is of great significance for a deeper
understanding of soil microecology, and provides useful information for the design of land use and soil
management strategies.

Keywords: soil; bacterial community; high-throughput sequencing; pH gradient; structural equation

model; coexistence network
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Fig. 1 Schematic diagram of location of research area
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Table 1 Physicochemical properties of soil samples

EC/ w(NHS-N)/  w(NO; -N)/ w(TP)/ w(WSOC)/
e pH B B - B B w(F )/ %

(mS+cm™) (mg-kg ) (mg * kg™ ") (mg « kg™ ") (mg+ kg™ )
T1 5. 61 0.72 1.21 6. 80 6. 30 94.15 4.21
T2 5.70 0.17 1.18 13.70 2.70 97.35 4.93
T3 5.75 0.04 2.15 5. 86 8.90 190. 75 5. 37
T4 5.76 0.11 0.77 6.14 23.00 58.10 6. 49
T5 5.82 0. 06 1. 41 5.08 3.05 26.65 6. 82
T6 5.82 0.07 1.11 7.82 2.30 96. 88 7.88
T7 6. 30 0.17 2.59 28.90 30.00 203.75 8.33
T8 6.33 0.19 1.41 1. 06 19. 00 137. 20 8.09
T9 6. 38 0.21 1.21 5. 23 5.03 98.55 5.01
T10 6. 40 0.16 1. 05 4.09 10. 92 40, 97 5. 46
T11 6.41 0.08 1. 65 6. 31 9.42 108. 38 7.76
Ti2 6.45 0.12 0.97 5. 67 5.08 49.55 5.91
T13 6.49 0.09 2.13 11.04 14.76 109. 54 8. 65
T14 6.62 0.11 2.43 8.92 8. 54 205. 43 4. 09
T15 6. 81 1. 20 1.21 0.12 17.00 171.83 6.03
T16 7.08 0.11 0.76 2.28 25.50 111. 20 6.89
T17 7.28 0.17 1.46 6.11 5.75 162. 45 6.98
T18 7.36 0.07 1.73 6. 31 5. 55 133.10 2. 80
T19 7.43 0.08 2.82 8.92 3.15 158. 50 2.88
T20 7.52 0. 06 1. 65 1.52 2. 80 92.08 4,62
T21 7.55 0.16 1. 25 5.43 2.05 201. 50 5.39
T22 7.61 0.09 0.63 2.64 4. 65 124.83 5.26
T23 7.72 0.62 3.33 16.71 26.05 231.03 6.98
T24 8. 07 0.17 16. 25 7.18 3. 80 188. 20 7.01
T25 9.26 8. 57 0.55 240.02 8.08 658. 13 6.50
T26 9.56 0. 47 1.62 60. 07 3.95 278.90 3.11
T27 9. 67 0.99 10. 92 65.58 18. 05 855. 98 21,07
T28 9.79 1. 16 1. 61 27.19 7.82 91.13 6.28
T29 9. 80 0.81 17. 31 0.70 8.41 454,15 6.54
T30 9.92 1.49 40.79 130. 58 36.10 2 182. 40 9.91

F2 pHEETEENLIERM Pearson 16X 1%
Table 2 Pearson correlation between pH values and soil physicochemical properties
e EC NH/-N NOj3; -N AP WSOC i+
pH 0.397 0.53"" 0.525"" 0.105 0.578"" 0.298

Howx RoRBE ML, p<<0. 01
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Fig. 2 Relative abundances of dominant bacterial groups at phylum (A) and class (B) levels in soil
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Fig. 3 Relative abundances of major phyla in soils with different pH values
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