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Plant Bio—indicators of Eco—toxicity of Oil-contaminated Soil During Bioremediation
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(1.School of Environment and Energy, South China University of Technology, Guangzhou 510006,China; 2.Key Laboratory of Pollution Control
and Ecosystem Restoration in Industry Clusters, Ministry of Education, Guangzhou 510006,China )

Abstract: Seed germination, seedling growth and leaf biochemical parameters of plant could be used to comprehensively reflect soil health.
In order to screen plant bio—indicators of oil-contaminated soil and to explore the change pattern of its eco—toxicity during bioremediation, a
bioremediation experiment was conducted. Crude oil degrading bacterial consortium were built with three strains isolated from oil-contami—
nated soil. Seed germination, seedling growth, and leaf photosynthetic pigment content, MDA ( malonaldehyde ) content and SOD ( superoxide
dismutase ) activities of wheat and radish were measured. During the bioremediation process, soil eco—toxicity was the greatest on the 16th
day and gradually dropped down to a normal level thereafter. Soil eco—toxicity was different for different plant bio—indicators applied. The
present findings suggest that seed germination, seedling growth, and leaf photosynthetic pigment content, MDA and SOD activities could be
used as potential indicators of the effectiveness of microbial remediation of oil-contaminated soils.
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Figure 1 Seed germination rates of higher plants in
different phases of the bioremediation
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Figure 2 Wheat seedling growth in different phases of
the bioremediation (after 14 d growth )
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Table 2 Wheat seedling growth in different phases of the bioremediation (after 14 d growth )

o _ AR (14 d)
R E /em b bR /mg MR R /mg HRFH/mg
PREE L 18.85+0.45(100.0) 88.02+3.06(100.0) 20.79+0.91(100.0) 6.50+0.12(100.0)
0d 19.15£0.91(101.6) 86.58+9.32(98.4) 22.95+1.69(110.4) 6.87+0.16(105.7)
8d 16.85+0.66(89.4 )* 71.93+6.44(81.7)* 17.95+0.92(86.3 )* 5.53+0.13(85.1)*
16 d 16.44+0.44(87.2)* 63.19+4.42(71.8 )** 11.45+1.40(55.1 )** 5.79+0.51(89.1)*
24 d 18.96+0.55(100.6) 88.05+1.34(100.0) 25.21+0.15(121.3)* 7.32+0.29(112.6)*
32d 19.16+0.50(101.6) 89.90+3.42(102.1) 25.13+1.36(120.9)* 7.17£0.29(110.3 )*
40 d 19.32+0.30(102.5) 94.54+1.65(107.4) 24.69+0.65(118.8)* 7.87+0.28(121.1)*

T =15, * FORGTRIGHO BEAL BRI AT 222 5, P0.05 ;%% F7R S IEI5 Yot BRARIRIA] BAT AR B 2k 22 5, PLOO L 4 S M ARNT B 708, R Ils
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Table 3 Growth of radish seedlings in different phases of the bioremediation (after 14 d growth )

bisel

A K (14 d)

Hh_F- 8 F /mg

i fif T /mg

M Hi/mg

W5 /cm
JCi5 Yexd i 5.610.15(100.0)
0d 5.40+0.28(96.3)
8d 5.01+0.28(89.3)*
16 d 5.04+0.09(89.8 )*
24 d 5.13+0.03(91.4)*
32d 5.16+0.18(92.0)*
40 d 5.3620.18(95.5)

186.13+6.33(100.0)
173.63+£7.03(93.3)
160.37+7.71(86.2)
158.28+1.49(85.0)*
156.81+£7.23(84.2)
169.18+2.94(90.9)
183.25+4.00(98.5)

11.40+0.24(100.0)
10.00+0.19(87.7 )*
9.86+0.60(86.5)*
9.08+0.58(79.6)*
8.95+0.18(78.5 )
9.21+0.45(80.8)*
10.44£0.30(91.6 )*

2.71+0.15(100.0)
2.77+0.11(102.2)
2.64+0.23(97.4)
2.43+0.17(89.7)
2.41£0.13(88.9)
2.42+0.12(89.3)
2.61+0.10(96.3)
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Figure 4 Photosynthetic pigments of wheat and radish in
different phases of the bioremediation
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Table 4 Photosynthetic pigments of wheat and radish in different phases of the bioremediation

Jea @R
s INZZ 4 BN
Chl-a/mg- g™ Car/mg+ g™ Chl-a/mg- g™ Car/mg+ g™

Jei5 gLkt i 2.24+0.08(100.0) 0.93+0.03(100.0) 0.58+0.00(100.0) 0.31+0.00(100.0)

0d 1.3620.04(60.7 ) 0.56+0.00(60.6)* 0.76+0.02(132.3 )* 0.39+0.01(128.4)*

8d 1.7620.11(78.9 )* 0.74+0.05(79.4 )* 0.75+0.02(130.0 )* 0.38+0.00(124.5)*

16 d 1.46+0.07(65.4)* 0.61£0.03(65.4)* 0.64+0.02(111.3 )* 0.33+£0.00(107.1)

24 d 1.39+0.29(62.3 )* 0.61£0.13(65.4)* 0.67+0.03(115.8 )* 0.3420.02(112.1)*

32d 1.50+0.20(67.0)* 0.64+0.09(69.3 )* 0.60+0.04(104.9) 0.32+0.02(103.9)

40d 1.59+0.16(71.2 )* 0.67+0.07(72.6)* 0.62+0.01(107.2) 0.33+0.00(107.0)
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x5 AEALE L EXEHKEMR F SOD B2
Table 5 Plant leaf SOD in different phases of the bioremediation

mH i SOD/U-g ! FW

R 6 TREIAE LI AULE W MDA BR800
Table 6 Content of plant leaf MDA in different phases

of the bioremediation

i A 1 MDA/nmol - g™

o Nz T
Jei5 Yt B 155.5+3.2(100.0) 70.3+1.6(100.0)

0d 175.7+4.9(113.0)* 81.9+3.7(116.5)*
8d 194.2+3.1(124.9)**  92.0+2.6(130.8 )**
16 d 204.8+6.5(131.7)**  95.1+0.3(135.3)**
24 d 190.6+4.7(122.6)**  91.8+1.3(130.5)**
32d 164.0+1.3(105.5) 77.6£1.0(110.4)*
40d 164.3+5.7(105.7) 77.9+0.8(110.7)*
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