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Influence of oil pollution on soil microbial community
diversity
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Abstract: Bacteria, actinomycetes and fungi are the three major groups of soil microbes. Soil microbes play a critical role

in ecological and biodegradation processes in petroleum-contaminated soils. Based on the actual situation, this study took
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the oil polluted soil around the abandoned oil well in Shehong County, Suining City, Sichuan Province as the test soil. First,
we determined the physiochemical properties of the tested soil; then we analyzed the changes of physiochemical properties
and the three major microbes in petroleum contaminated soils. The number of the three major microbes in contaminated
soils was relatively fewer than uncontaminated samples, and the water content of the soil was in positive correlation with
the number of microbes. Also we assessed the soil bacteria community diversity and changes therein in
petroleum-contaminated soils using 454 pyrosequencing of 16S rRNA genes. No less than 23 982 valid reads and 6 123
operational taxonomic units (OTUs) were obtained from all 4 studied samples. OTU richness was relatively higher in
contaminated soils than uncontaminated samples. Acidobacteria, Actinobacteria, Bacteroidetes, Chloroflexi, Planctomycetes
and Proteobacteria were the dominant phyla among all the soil samples. However, the prokaryotes community abundance of
phyla was significantly different in the four samples. The most abundant OTUs associated with petroleum-contaminated soil
sample were the sequences related to Acidobacteria, Actinobacteria and Proteobacteria, whereas the most abundance
sequences with uncontaminated sample were those related to Actinobacteria, Bacteroidetes and Proteobacteria.

Keywords: petroleum contaminated soil, 454 pyrosequencing, 16S rRNA, microbial community diversity
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Table 1 The basic properties of the tested soil samples used in this study

Parameter Oil polluted soil 1 Oil polluted soil 2 Oil slightly polluted soil Unpolluted soil
Sampling spot Near the Near the Abandoned Abandoned well Abandoned well
Abandoned well well 100 meters 1 500 meters
pH 8.52+0.18 8.39+0.15 7.59+0.04 7.38+0.03
Water content (%) 13.2840.39 16.14+0.30 20.40+0.41 23.60+0.46
Total nitrogen content (%) 0.96+0.02 0.82+0.02 1.25+0.02 1.24+0.02
Total phosphorus content (%) 0.22+0.01 0.32+0.01 0.38+0.01 0.39+0.01
Organic content (%) 7.86+0.31 8.03+0.18 6.01+0.21 3.86+0.25
Oil content (%) 53.0+0.50 45.3+0.20 6.30+0.30 0.30+0.20
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Table 2 Diversity of bacterial community in the tested soil samples

Cluster distance (0.03)

Sample Valid reads
OTU ACE Chaol Coverage Shannon Simpon
Oil polluted soil 1 4907 2 138 8 325 4326 0.64 6.92 0.005
Oil polluted soil 2 4824 1956 6 230 4260 0.61 5.93 0.012
Oil slightly polluted soil 8 123 1336 4267 2 679 0.85 5.60 0.017
Unpolluted soil 6938 816 2 534 1279 0.90 5.17 0.026
Total 23982 6 246 - - - -
—: Data not available.
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Fig. 2 Relative abundance of predominant bacterial composition in the tested soil samples.
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