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Influence of Mirabilis jalapa Linn. Growth on the Microbial Community and
Petroleum Hydrocarbon Degradation in Petroleum Contaminated Saline-alkali
Soil

JIAO Hai-hua'?, CUI Bing-jian®, WU Shang-hua®, BAI Zhi-hui’*, HUANG Zhan-bin®*

(1. Department of Biological Sciences and Technology, Changzhi University, Changzhi 046011, China; 2. Research Center for Eco-
Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 3. School of Chemical and Environmental
Engineering, China University of Mining and Technology-Beijing, Beijing 100083, China)

Abstract : In order to explore the effect of Mirabilis jalapa Linn. growth on the structure characteristics of the microbial community and
the degradation of petroleum hydrocarbon (TPH) in the petroleum-contaminated saline-alkali soil, Microbial biomass and species in the
rhizosphere soils of Mirabilis jalapa Linn. in the contaminated saline soil were studied with the technology of phospholipid fatty acids
(PLFAs) analysis. The results showed that comparing to CK soils without Mirabilis jalapa Linn. , the ratio of PLFAs species varied
were 71.4% , 69.2% and 33. 3% in the spring, summer and autumn season, respectively. In addition, there was distinct difference of
the biomasses of the microbial community between the CK and rhizosphere soils and among the difference seasons of growth of Mirabilis
jalapa Linn. . Compare to CK soil, the degradation rates of total petroleum hydrocarbon ( TPH) was increased by 47.6% , 28.3% ,
and 18. 9% in spring, summer, and autumn rhizosphere soils, respectively. Correlation analysis was used to determine the correlation
between TPH degradation and the soil microbial community. 77.8% of the total soil microbial PLFAs species showed positive
correlation to the TPH degradation ( the correlation coefficient r > 0), among which, 55.6% of PLFAs species showed high positive
correlation ( the correlation coefficient was r=0. 8). In addition, the relative content of SAT and MONO had high correlation with TPH
degradation in the CK sample soils, the correlation coefficient were 0.92 and 0. 60 respectively; However, the percent of positive
correlation was 42. 1% in the rhizosphere soils with 21. 1% of them had high positive correlation. The relative content of TBSAT,

MONO and CYCLO had moderate or low correlation in rhizosphere soils, and the correlation coefficient were 0. 56, 0. 50, and 0. 07
respectively. Our study showed that the growth of mirabilis Mirabilis jalapa Linn. had a higher influence on the species and biomass of
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microbial community in the rhizosphere soils, and the results will provide a basis theory for the research of phytoremediation petroleum

contaminated saline soil.

Key words: petroleum-contaminated saline-alkali soil; petroleum hydrocarbon; microbial communities; phospholipid fatty acids

(PLFAs) ; Mirabilis jalapa Linn.
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Fig. 1 Chromatogram profiles of phospholipids fatty acids of microbial community in Mirabilis jalapa soil sample in autumn
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Table I Dynamic changes of the concentration of the PLFAs in soils during in the Mirabilis jalapa growth/nmol-g !
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