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Effects of Oil-contaminated Soil on the Ger mination and
G owth of Plant Seedling

L 1U Ji-chao' , ZHAN G Yarrping ? , ZOU Shuzeng®
(1. Chinese Academy of Geological Science, Beijing 100037, China; 2. He nan Institute of Geological Survey,
Zhengzhou, He nan 450001, China; 3. Guilin University of Technology, Guilin, Guangxi 541004, China)

Abgtract : In order to study the effects of oil-contaminated soil on the germination and growth of plant seed-
ling, crude oil and fluvo-aquic soil in the oil extraction area of Zhongyuan Oil Field were selected to study
seed germination, individual height , and fresh weigh germination under the condition of various oil concen-
tration of soil by the pot-planting experiment. Results show that the variation of oil concentration of soil has
different effects on each index of ryegrass, tall fescue, alfafa, white clover, and red clover growth. Crude
oil restrains growth of them whenitscontent is high. All treatments have less effect on seed germination , in-
dividual height and fresh weight of sunflower , cotton, Bermuda grass, and sorghum sudanense. They can
grow on oil-contaminated soil. Bermuda grass can befit to grow on the crude oil-contaminated soils by itself
and it is aplant with the biggest experimental potential to phytoremediation of oil-contaminated soilsin this
experiment.
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, 45
1 9/ kg
(12 , , ( )
(131 0,5,15,25,35 ,45 g/ kg 2008
20 cm, 26 cm,
530. 66 cm’ : 2 mm
4kg( )
1.1 «C )
0 20 cm
pH 5d,
22.3,60.5,67.0,682.6,7.9 mg/ kg D 5
(Sorghum sudangrass) 100 3
(Lolium perenne L.) ( Festuca arundina-
cea) ( Medicago sativa L.)
(Trifolium repensL.) (Trifolium prat- 2.1
ense) (Cynodon dactylon) , 20 d
1.2 ,
, 1
1 %
/(g- kg'")

0.0 5.0 15.0 25.0 35.0 45.0
86.7+3.1 83.3+2.3 82.0+£2.0 81.7+1.2 80.7+3.1 78.7+3.1
85.3+3.1 82.0+2.0 81.3+1.2 80.3+3.1 77.3+3.1 75.7+3.1
80.7+1.2 77.3+2.3 76.0+£2.0 75.3+2.3 74.3+1.2 72.3+3.1
74.0+1.0 70.7+3.1 65.7+0.6 60.0+1.0 54.3+1.5 49.0+2.6
71.7+1.5 68.0+2.0 63.0+1.0 57.0+1.7 52.3+2.1 45.7+1.5
56.3+1.5 54.0+1.0 50.3+2.1 45.7+2.5 41.3+1.5 37.7+2.1
54.7+1.5 54.0+1.0 51.7+0.6 45.7+1.5 39.0+2.6 25.3+3.1
53.0+1.7 53.0+1.0 48.3+2.1 44.0+£1.7 32.7+1.5 22.7+2.5
75.3+2.5 75.0+1.0 74.0+x1.7 73.3+1.5 72.3+1.5 70.0+2.0

1 0 g/kg( )
, : , 5.0 45 g/kg
, 80 % ;
, 71.7% 75.3% 3.4% 8.0%,3.3% 10.4%,3.4% 8.4%,3.3%

; , 24.0%,3.7% 26.0%,2.3% 18.6%,0.7%
53.0% 56.3% 29.9%,0.0 30.3%,0.3% 5.3%
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5.0 9/ kg ; 11.1% 63.9 %,
15,25 ,35,45 g/ kg 13.6% 72.0%
2.2 , ,
, 2.2.2 50d
3 '
2.2.1 50 d
, > > > >
2 2 , > > > >
> > > > > , ,
> > >
, , 5.0 45¢
: kg '
. 0.2%
, 5.0 45 d kg 11.1%,3.4% 20.6%,3.2% 8.6%,1.2%
, 10.8%
' 5.9% 15. 9%,
2.7% 10.7%,1.9% 11.6%,7.7% 32.3%; 12.5% 68.0%,
, 11.3% 58.2%, 12.7% 68.0%,
12.5% 68.0%, 11. 3% 11.1% 63.9%,
58.2 %, 12.7% 68.0%, 13.6% 72.0%
2 cm
/(9 kg ")

0.0 5.0 15.0 25.0 35.0 45.0
33.9+2.0 31.9+1.8 30.6+1.3 29.5+0.8 28.6+0.9 28.5+0.5
15.5+0.6 14.3+1.6 13.6+1.7 11.3+0.8 10.8+0.5 10.5+0.5
20.7+0.3 20.3+0.3 20.0+0.5 19.5+0.6 19.0+0.5 18.3+0.5
12.8+1.4 11.2+1.9 9.4+1.9 7.4+1.9 5.6+1.9 4.1+1.2
14.1+1.5 12.5+2.3 10.6+1.6 8.9%+1.6 7.3+1.8 5.9+1.1
15.0+1.0 13.1+2.5 10.7+£3.0 8.3+1.8 6.2+2.0 4.8+1.6
10.8+1.1 9.6%+1.5 8.2+1.4 6.8+1.4 5.2+1.9 3.9+1.3
11.8+1.4 10.2+1.9 8.2+2.1 6.3+1.8 4.5+1.6 3.3+1.2
26.1+1.0 25.4+0.9 24.5+0.6 24.0+0.7 23.6+0.3 23.3%0.4
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3 g
/(g- kg

0.0 5.0 15.0 25.0 35.0 45.0
3.21+0.07 3.20+0.03 3.15+0.08 3.04+0.14 2.92+0.11 2.85+0.05
0.93+0.01 0.90+0.04 0.85+0.06 0.80+0.04 0.76+0.03 0.74+0.02
0.83+0.01 0.82+0.01 0.79+0.02 0.77+0.01 0.76+0.01 0.74+0.01
0.45+0.02 0.42+0.03 0.38+0.05 0.32+0.07 0.25+0.08 0.20+0.03
0.37+0.03 0.34+0.04 0.31+0.03 0.27+0.05 0.22+0.06 0.19+0.05
0.57+0.04 0.53+0.05 0.46 +0.08 0.37+0.10 0.27+0.08 0.21+0.04
0.29+0.03 0.27+0.03 0.23+0.03 0.20+0.02 0.16 +0.04 0.15+0.03
0.30+0.04 0.26+0.03 0.22+0.03 0.19+0.03 0.15+0.03 0.13+0.02
0.68+0.03 0.66 +0.02 0.64+0.01 0.64+0.01 0.63+0.01 0.62+0.01

, ,1998:1-2.
[2] : [J1.
,2000,10(4) :1415.
' [3] L
[31. 2001 ,11(1) :36-37.
’ ’ [4] : , ;o —
: [J1. ,2006 ,25(1) :93-100.
[5] , , . [M].
3 ,2001:309-368.

[6] . [J1.

, 2007 ,27(3) :245249.

[7] Muratova A Y, Turkovskaya O V , Hubner T,et a.

; Studies of the efficacy of alfalfa and reed in the phytore-

; mediation of hydrocarbonpolluted il [J]. Appl Bio-
chem Microbiol ,2003,39(6) :599-605.

[8] Merkl N, Schultze kraft R, Infante C. Assessment of
tropical grasses and legumesfor phytoremediation of pe-
troleumcontam in ated sils[J]. Water, Air and Soil
Pollution ,2005 ,165(1) :195-209.

[9] Li X,Feng Y ,Sawatsky N. Importance of soil water re-
lations in assessing the endpoint of bioremediated soils:

’ ’ I. Plant growth[J]. Pant and Soil ,1997 ,192: 219-226.
[10] , .
) [J1. ,2004 ,13(4) :569-571.
, [11] , , .
[J31. ,2007 ,7(4) :28-30.

[12] Oghboghodo I A, Iruaga E K, Osemwota | O, et a. An
assessment of the efects of crude oil pollution on soil
properties, germination and growth of maize ( Zea
mays) using two crude typesforcados light and escra
vos light[J]. Environmental Monitoring and A ssess
ment , 2004, 96: 143-152.

[13] ,

. [J1.
2002 ,22(6) :689-695.

[1] , - [M].



