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Phytoremediation of polycyclic aromatic hydrocarbons( PAHs )—contaminated soil by intercropped beet—grasses
WANG Jiao—jiao, HU Shi-bin", WEI Li—qiong, CHAT Qin—qin, LIU Jin—bo, WANG Jia—ying, YANG Wen—xiao

(College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China )

Abstract: A pot experiment was conducted to investigate removal mechanisms and remediation efficiencies of polycyclic aromatic hydrocar—
bons(PAHs ) under beet and grass intercropping systems in a greenhouse. Representative PAHs, phenanthrene, fluoranthene, pyrene and
benzo(a) pyrene, were used, and four plant species, cash crops(beet) and gramineae (ryegrass, sudangrass and vetiver grass ) selected. The
experiment lasted 180 days and two harvests were performed. Plants grew normal at initial concentrations of phenanthrene(101.23+6.63 )
mg kg™, fluoranthene(99.79+4.21) mg-kg™, pyrene(105.41£4.59) mg-kg™ and benzo(a) pyrene(50.12+£7.75) mg-kg™. The efficiencies
of PAHs removal were greater in treatments with plants than in no—plant control, and higher in beet—grass intercropping than in single crop—
ping. The reduction of PAHs was 84.85%, 84.11%, and 79.96% for beet—ryegrass, beet—vetiver grass and beet—sudangrass, respectively.
Beet plants grew even better when intercropped with other plants in contaminated soil. Soil polyphenol oxidase and catalase activities were
enhanced by growing plants, with 4.37% ~43.07% higher activities in intercropping system than in single —cropping system. Catalase was
relatively more sensitive than polyphenol oxidase to soil pollution, which may serve as an indicator to evaluate the risk of polycyclic aromatic
hydrocarbon contaminated soil. Therefore, the present results suggest that grasses and beet intercropping is a feasible technique for phytore—
mediating PAHs contaminated soils.
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Figure 1 Biomass of plants in soil under different planting patterns
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Table 1 Residual concentrations and removal rates of PAHs in soil as influenced by different planting patterns
PAHs H S X T T+H T+S T+X CK
F—H JE/mg-ke! 62.51+4.44  65.99+4.18  64.57+5.70  73.20+£3.54  49.75+2.13  54.43+3.70  51.05£2.51 86.91+£6.93
DB /mg ke 63.57+6.93 65.66+2.08 65.28+4.55 74.32+2.62 51.32+4.31 52.37+2.27 50.40+2.40 83.16+4.85
B /mg kg™ 72.40£5.60  73.25+5.13  71.31+1.32  82.89+3.14  61.34+3.06  62.49+4.27  60.01£3.72  90.94+4.78
FKIf[altE/mg-keg' 38.58+3.23  40.27+1.75  38.17+2.19  43.59+2.25  33.27+2.65  36.34+3.27  33.89+2.17  44.16+3.01
FR B /mg kg™ 237.06 245.16 239.34 273.99 195.68 205.63 195.34 305.17
F52K % 33.73 31.47 33.10 23.41 45.30 42.52 45.40 14.69
i JE/mg-kg™! 36.05+4.87 37.64+3.21 36.35+2.48 54.85+4.42 16.16+2.03 19.76+2.24 18.58+1.65 70.06+2.32
P /mg kg™ 31.86+1.09 36.77+0.60 3247274  53.85+1.71 18.43+0.88 21.38+2.76  24.41+1.42  69.75+4.12
IE/mg kg™ 41.44+1.10  45.81+4.51 43.33+4.14  59.32+6.87  20.52+2.82  24.54+5.34 17.91£2.28  73.34+4.39
RIf[alf/mg kg  24.44£3.68  25.92+2.49  23.48+3.36  31.59+1.43 14.41+2.80 17.02+1.33 14.95+2.20  36.80+3.03
FERE M /mg kg 120.45 136.14 125.97 186.28 54.19 71.70 56.84 237.62
FE% 44.19 44.47 47.37 32.01 72.31 65.13 70.90 22.13
52 SR 66.33 61.94 64.79 47.93 84.85 79.96 84.11 33.58
Tromen d a 115 CK % ) Al B 92 (4 3y 113144,
“; 6r O% 7 hl 2 el 1.18.1.22 mg+ g™+ 2h™!, T+H T+S .\ T+X 5 CK Z W45k
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N[ BN AN ] A PR )77 225 22 57 (P<0.05) . T I+]
B 2 AE4AE T IEH S MRLEEEEN
Figure 2 Changes of polyphenol oxidase activities under different

planting patterns
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Figure 3 Changes of catalase activities under different

T+H T+S T+X CK

planting patterns
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