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Improving Agricultural Safety of Soils Contaminated with Polycyclic Aromatic

Hydrocarbons by In Situ Bioremediation

JIAO Hai-hua'??, PAN Jian-gang®, XU Sheng-jun’, BAI Zhi-hui’*, WANG Dong’, 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; 4. Institute of Bioengineering &
Technology, Inner Mongolia University of Science and Technology, Baotou 014010, China; 5. Wuxi Zhongkehuoli Biotechnology Co. ,
Lid. , Yixing 214200, China)

Abstract ; In order to reduce the risk of enrichment of polycyclic aromatic hydrocarbons ( PAHs) in crops, reduce the potential hazards
of food-sourced PAHs to human and increase the agricultural safety of PAHs contaminated soils, the bio-augmented removal of
polycyclic aromatic hydrocarbons (PAHs) was investigated through in situ remediation by introducing Rhodobacter sphaeroides ( RS)
into the agricultural soil contaminated by PAHs. The 50-times diluted RS was sprayed on leaf surface (in area B) or irrigated to roots
(in area D). The treatment of spraying water of the equal amount was taken as the control (A) and the wheat field without any
treatment as the blank (CK). Treatments were conducted since wheat seeding. Soil and wheat samples were collected in the mature
period to analyze the changes of community structure of the soil microorganisms and the concentration of PAHs in soils and investigate
the strengthening and restoration effects of RS on PAHs contaminated soils. Compared to the CK area, the areas B and D revealed that
the variation ratio of phospholipid fatty acids ( PLFAs) that were the biomarker of soil microorganisms was 29.6% , and the ratio of
total PAHs removed was increased 1. 59 times and 1. 68 times, respectively. The dry weight of wheat grain of 50 spikes was increased
by 8.95% and 12. 5% , respectively, and the enrichment factor of total PAHs was decreased by 58. 9% and 62.2% respectively in the
wheat grains. All the results suggested that RS reduced enrichment of PAHs in wheat grains and increased wheat yield, which had great
exploitation and utilization potentiality in repairing and improving the agricultural safety of the soils contaminated with PHAs.

Key words: Rhodobacter sphaeroides; microbial agent; polycyclic aromatic hydrocarbons ( PAHs); contaminated soil; in situ

bioremediation
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Fig. 1 Effect of different treatments on the total PAHs in soils
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Fig. 2 Chromatogram profiles of phospholipids fatty acids of microbial community in soil samples in the mature period (area B)
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16 8Mel8:0 1.59 1.55 1.58 1.81

17 14Mel7:0 0.431 0.452 0 0

18 cyl6:0 3.61 3.31 1.77 2.14

19 cyl8:0 1.75 1. 65 2.92 1.88

20 16:1w7t 12. 4 12.5 10.0 11. 4

21 i16:1w5c 0.252 0.231 0 0

22 18:1wot 7.63 7.33 2.68 3.37

23 18:1wl0c 4.59 4.54 6.90 5.43

24 18:1w3¢ 0 0 3.12 1.87

25 18:2w6,9 1. 11 1.12 1.09 0.763

26 18:2w7,10 0.26 0.231 0.542  0.154

27 18:2w3,9 0 0 0 0.2
SAT 30.8 30.5 30.5 27.5
TBSAT 30.7 30.2 37.6 38.1
MBSAT 6.92 6.71 2.86 7.26
CYCLO 5.35 4.95 4.69 4.03
MONO 24.8 24.6 22.7 22.0
PUFA 1.37 1.35 1.63 1. 15
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