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Abstract: In order to explore the characteristics of microbial community structure and the potential of pollution reduction
and carbon sequestration in petroleum contaminated soil, four typical oil and gas field enterprises in—service well sites of east-
ern, central, northwestern and southwestern China are selected as the research areas, combined with 16S rRNA high—through-
put sequencing and bioinformatics technology, the changes of microbial community structure and main environmental driving
factors of potential pollution reduction and carbon sequestration in surface soil (0~20 cm) of different oil fields were explored,

and the metabolic pathways related to pollution reduction and carbon sequestration were predicted and functionally annotated.
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The results show that total nutrient and microbial biomass of soil in different oil fields generally exhibit the highest levels in
the eastern oilfields, relatively close levels in the southwestern and northwestern oil fields, and the lowest levels in the central
oil fields. The dominant bacteria in the soil of the study area were Proteobacteria, Actinobacteriota, Chloroflexi, Bacteroidota
and Acidobacteriota. Based on the results of VPA and RDA analysis, MBC, MBN, RubisCO enzyme activity and TPH were
the main driving environmental factors affecting the change of microbial community structure in contaminated soil. Among
them, TPH (=0.67, P=0.001), MBC (*=0.36, P=0.004 2), MBN (°=0.74, P=0.003) and RubisCO enzyme activity (+*=0.37,
P=0.004 1) were significantly correlated with microbial community structure. The functional annotation results of KEGG
database showed that the relative abundance of metabolic pathways related to microbial carbon sequestration in contaminated
soils of different oilfields was significantly higher than that of metabolic pathways related to the degradation of organic matter
such as petroleum hydrocarbons, and the relative abundance of the above two types of pathways was small among different
oilfields. The results are of great significance to support the development of pollution reduction and sink increase technology
in petroleum and petrochemical industry under the new situation.
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Table 1 The development stage, environmental meteorological information and soil type in the study areas
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Table 2 Physiochemical and biochemical indexes of samples and
determination methods
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Table 3 Total petroleum hydrocarbon content of contaminated soil
samples in different oil fields (mg/kg)

eI S Rl SOl A
El 43.04+9.72 p NWI 117.37+£8.89 o
E2 247.53+23.51 m NW2 224.33+14.73 n
E3 784.85+21.28 h NW3 270.92+27.73 1
E4 1266.18+16.26 £ NW4 323.56+30.66 k
Ml 896.33+17.37 g SWI1 426.57+22.73 j
M2 1 636.67+58.54 ¢ SW2 770.74+52.33 1
M3 2726.67+33.92b SW3 1420.89+33.90 e
M4 3 950.04+30.65 a SW4 1 600.41£39.59 d
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Table 4 RubisCO enzyme activity in different oilfield contaminated

soil samples (U/L)
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Fig.1 The changes of basic physical, chemical and biological indexes of contaminated soil samples in different oil fields
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Table 5 Alpha diversity index of contaminated soil samples from different oil fields

FFEIX e R Shannon Ace Sobs Coverage

El 6.71 4.859.73 3 359.00 0.98
N E2 6.69 4740.41 3 302.00 0.97
AR E3 6.22 4.277.82 2 983.00 0.97
E4 5.90 4.892.10 2 710.00 0.97
M1 5.63 1 746.65 1 389.00 0.99
N M2 5.53 1 906.62 1493.00 0.99
P i M3 5.46 1 985.44 1516.00 0.98
M4 5.26 1739.92 1315.00 0.99
NwW1 4.85 1 347.80 1 033.00 0.99
Nw2 5.77 2 545.89 2 089.00 0.98
Po NW3 5.80 2235.53 1 782.00 0.98
Nw4 5.78 3186.91 2 388.00 0.97
SW1 3.85 934.18 680.00 0.99
N SwW2 4.07 817.60 548.00 0.99

AT
PR A SW3 4.61 1 234.40 939.00 0.99
SW4 4.56 1 342.06 991.00 0.99
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Fig.2 Venn diagram of different oilfield
contaminated soil samples (genus level)
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Fig.3 Microbial community composition map of contaminated soil samples from different oil fields (phylum level)
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Table 8 Relative abundance of primary metabolic pathways in different oilfield contaminated soil samples
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