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Remediation of Petroleum-contaminated Soil by nghly Efﬁc1ent Oil- degradlng

Bacteria and Analysis of Its Enhancement Mechanism | ¢ P .

.-" F,
YAO Zhen-xian' , WANG Li- ping' * | 11 Dan' LI Ya-ping’ “HE Shi- long' , ZHAO Ya-qin' -
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Abstract: A 120-dayin situ remedldtlon of oil-contantinatedSoil was carrigd out by using highly efficient oil“degrading bacteria. The effects of bio- enhanic ed remedldtlon aﬂﬂ
changes|in soil phy loochemifh] properties and enzyme activitigs Were 1nvest1gdted Combined with metagenoniig sequencing ajnd bioinformatics analysis, thesstrengthéfting
mechanism was revealed. The results showed that compared vt the blak fcontrol group (Cirl) , the degradition rafe of total petroleum hydrocarbons in the bioremédiation
gioup_(Fxp-BT) was significantly increased , reaching 81, B! Dufing dthanced bloremedldtlon by highlyefficient oil-degrading bacteria, the pH of the soil was stable, the
oxidation caphcity of the system was-improved,, and the electrical condgctivity wvas 1n Ahe"tange suitable for agricultural activities. Llpdbe and dehydrogenase maintained high
activity' duringzepair.’ In addition, the analysis of the initial (ontamlnated soil- -Bd') the highly efficient oil-degrading bacteria obtained from domestication ( GZ), and the
soil samplesyfter bioremediation (BT) in the obtained samples showed that, at the phylum level, the total proportion of Proteobacteria and Actinobacteria increased by
17.1%. At the genus level, the abundance of Nocardioides , Achromobacter, Gordonia, and Rhodococcus increased significantly. The species and function contribution analysis
of COG and KEGG proved that the above bacterial genera had important contributions to the degradation of petroleum hydrocarbons. A high abundance of petroleum
hydrocarbon-related metabolic enzymes and five petroleum hydrocarbon-related degradation genes was found in the soil after remediation alkM, tamA, rubB, ladA, and alkB.
The analysis showed that the introduction of the exogenous petroleum hydrocarhon-degrading bacteria group enhanced the metabolic activity of microorganism-related enzymes
and the expression of corresponding functional genes.

Key words: oil pollution; highly efficient petroleum-degrading bacteria; strengthening mechanism; metabolic pathways; functional genes
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