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Research Advances in Bioremediation of Petroleum Hydrocarbon-
contaminated Soil by Plant-Microbial Combined Method

WANG Zhi-rong, MA Chuan-xin, LI Yan-ni, ZHU Xiao-yan, WANG Wei-li, WANG Jing-lan
(School of Environmental Sciences and Safety Engineering, Tianjin University of Technology, Tianjin 300384, China)

Abstract: The importance and recent progresses on the plant-microbial remediation of petroleum contaminants and PAHs
in the environment were reviewed. Large numbers of laboratory studies indicated that the joint effect of different groups of
plant-microbe (such as bacteria, fungi and actinomycetes bacteria) in remediation of soil contaminants could be significant, and to
some extent microbial flora perform better than a single strain. The rhizosphere formed by root of plant and microbe enhances the
degradation rate of contaminants. Meanwhile, biological surfactant is superior to synthetic surfactant in ecological suitability and
remediation of soil contaminated. Synchronous remediation of multicomponent pollutants is still in its initial stage, more studies
needs to be done in order to understand the mechanism further. However, the technique looks promising. Some related open
problems needs special care. In the process of degradation of petroleum contaminants using plant and microbial flora, it is
necessary to confirm collaborative and competitive mechanism of microbial flora. The reproducibility of the experimental results
needs justification. The results of the laboratory research need to be confirmed and supported by field experiments. It is necessary
to find microbial flora or a single strain which can degrade contaminants at high efficiency under the extreme conditions (high salt
content, lack of N and P, low temperature etc) according to different soil types and climatic characteristics. It will also be
imperative to establish petroleum pollutant evaluation system for soil, the foundation of which is to identify limit of damage to
environment by petroleum pollutant.

Key words: Plant-microbial, Crude oil, Polycyclic aromatic hydrocarbons, Bio-surfactant, Rhizosphere effect, Combined

method
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