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B 35 A M T R bR e AR Bk R b B RLAE D KL 1 A i S 0 IR W 3 25 S (H B SR ORI L B bR R
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Eco-toxicity of petroleum-contaminated soil on the growth of soybean
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Abstret; [Objective] The eco-toxicity of petroleum-contaminated soil to the growth of soybean was an-
alyzed. [Method) An experiment in planting soybean in a pot has been carried out to study the effects of
petroleum with different concentration on the contents of chlorophyll, malondialdehyde (MDA) , superoxide
dismutase(SOD) activities,and through field experiments,to study the effects of petroleum with different
concentration on soybean in respect of its growth indexes, seed quality and microorganism distribution in
polluted soil,and to explore petrolic residual quantity in different parts of soybean. [Result] The results of
the potted plant experiments indicate that the contents of chlorophyll and SOD activities are reduced
10. 8% and 9. 8% , MDA increases 12. 4% in the treatment of 10 g/kg petroleum, which are not significant-
ly affected in the 3~5 g/kg treatment. The results of the feild experiments show that the 10 g/kg of petro-
leum has no effect on the germination percentage, crude grease and protein contents of soybean, but it
makes Plant Pod Numbers,100-Grain Weight, Plant Yield and Biomass to reduce by 8.1%,10.0%,18.6%
and 7. 7 %respectively. When the petroleum concentration in the soil is increased to 30 g/kg,50 g/kg by the
10 g/kg,petroleum hydrocarbon’s residual quantity in the root of soybean is increased 10. 64 mg/kg and
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17.87 mg/kg by 3.15 mg/kg,BaP content in the seed is increased to 5. 32 pg/kg,5.59 pg/kg from 4. 71

ng/kg, they harm obviously for growth indexes,seed quality of soybean, which can promote on the bacteria

growth in the soil. [Conclusion) For the growth of soybean,the safe capacity of petroleum is 5 g/kg in the

soil s the petroleum hydrocarbon’s residual quantity in different parts of soybean is root >stalk >>leaf >pod

~>kernel.
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L1 1 XA T4 23 8 ORI T RRE %I
BAFATE . A TR BORS 1 & S L2, 9
g/kg, MA 1.2 g/kg, BB (A P,O; i1)0. 8 g/kg. i
LK, O1)2.0 g/kg, T3 pH{E N 6.2,

11,2 & 2Pl 32t A X% B
0.852~0.893, % [alEFE N 7. 11 mg/keg, )BT
A1 B8 JE R

113 £2&&XA  FIF[ald OE ke R b
FhpUE W A Aldrich Chemical 2 Fl. BifiR — &
BEOBETR A B L RERR AR (60 ~100 H ) ¥k 4
afi, AW AR - MR O AR AR
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Table 1 Statistical figures of bacteria in
petroleum-contaminated soil g !
AT VR i) %€ Bk ] /d Determination time
(g kg 1)

Petroleum concentration 0 45 90 120
0(CK) 5.2X107 3.1X107 1.2X10% 1.6X108%
10 1.7X107 6.5X10% 7.3X10% 3.1xX10°
30 2.4X107 6.7X10% 4,3X10% 5.8X108%
50 6.2X105 2,9X10° 4.6x10% 7.8X108%

¢ 2 T DL U HEAT 45 d 5 . 75 Je DX I8 il T 4
W B 2~ 3 B, ORI D R
IG5 . 15 e s AR B 22 0 — BEm a] 9AE )
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IO 3 0 A e il B

R2 AHBRIETERAFHNREITER

Table 2 Statistical figures of oil-degraded bacteria in

petroleum-contaminated soil g !
AR o vk B/ M %2 Bk [A] /d Determination time
(g kg™ )
Petroleum concentration 0 45 90 120
0(CK) .3X10% 4,6X10° 2.6X10° 5.7X10°

1
10 2.3X10% 3.6X10° 1.5X105 6.1X10°
30 6.4X10% 7.4X10° 5.8X105 7.2X105
5 1

50 6X 109 2,6X10° 1.1X10° 1.9X10°
2.2 AMBENEEYHEMHZE. MDA FEM
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1M SOD 5 #4078 P S8 B 88 7 Bl R g e — 1

T BRI 7 2 ALK TS P A 0 A R A
HEEMMEM. hmE 3 W, 350 e i vk
ikF] 3 F 5 g/kg W, B G A A AR R A
MDA &l SOD i ¥ 5 Xt B H TG & 3% 22 5, Ut
FH LT B 52 A FH R R S A A il 3 P TG W 3
SR, Y A 4 Pl R Y R VR AR F) 10 g/kg
B, 5% BEAH L, B G R R R AR BRI T 10, 8%,
SOD & HREAL 9. 8% . MDA & &3 12. 4% . BL it
) AT S T e B ok v T AR AR R B . M+
o i BT i R B O 0~10 g/kg B, SOD 37 4
RIS THE RN ZLBER . X ZHA SOD fEH
AL B R R RN ZE AR A R e
P A A 1 77 A AL B R EL T 1 R A 19 A B B o
WO S EAE YR A A S B R ST R SOD i
PETE T DT 7 DS T T e T 38 i 3 P S
O3 AR W AR A A 32 0 5 E Y o Tl R O A R R
KH) — B A 1 MR SR B 0 A TR OE Y
g A RE 7 . 2ok 22 0 4 B H {8 4 L P ) 22 b D) R
N it 72 45 18 52 AN T AR BE 0 IR A A A A 2R AL
SOD ¥ ¥ 3 T B, 51 & BERE i %04k . MDA % 5 7R
BE = 14
3 AHMSRMBTHEMHEREM
MDA & £ % SOD i& 14 i 8 I

Table 3 Influences of petroleum-contaminated soil

on chlorophyll, MDA contents and SOD activities in

soybean seedlings

St BA e B 4 AL/ 3 ST
ﬁ«FHLE’im{ZEEZ/ ”fi?ﬁiﬂ/ MDA 4 5/ b()D(Efflli/
(g kg™ b (mgeg b o (Usg™H
Petroleum  Chlorophyll (Mol * &0 SOD
. MDA content R
concentration content activities
0 1.8640.05 a 3.62+0.13a 61.23+1.94 a
3 1.814+0.02 a 3.65+0.07a 63.80£2.62a
5 1.7840.04 a 3.67£0.09a 62.01F3.41 a
10 1.6640.07 b 4,07£0.04 b 55.23+3.26 b

TE B8 - (B = SD” 5 [F 51 5048 J5 A5 A 7] 7 1 3% R IRAE «=0. 05

K EERRE. TERF.
Note: Figures in the table are the Mean & Std. Error. Different
letters in each row mean the significant difference at 5%

level, same as follows.
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FET ) 3 v T R B R e R S
BOASELE A ORI AR L O BRI R AR ) A
ARMERGETTEE R R 4. R 4 T, YL
A Y B BE O 10 g/ kg B B B bR R LR
I 5 55 00 IR PTG B 35 25 L R 5 R R A
b5 0F AR O 22 5 W o 2 R P iR e R
JEh 30~50 g/kg . B LAY A TR KRB AR S
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Table 4 Effects of petroleum polluted soil on the growth indexes of soybean
A T ) - I EA - F 7 ] L . e
AMEIIIRIES g em  JUIEC gy RIS e e e 0T
g 18 . Plant height ant p Kernel/pod 8re Root DW Plant yield Biomass j ¢
Petroleum concentration numbers weight percentage
0(CK) 72.1 a 74.3 a 71:29 a 22.60 a 4.61 a 38.92 a 87.64 a 97.5 a
10 68.7 a 68.3 b 69:31b 20.34 b 4.43 a 31.65 b 80.93 b 96.3 a
30 63.4 b 58.5 ¢ 62 : 38 ¢ 18.12 ¢ 4.16 b 25.14 ¢ 71.37 ¢ 85.2 b
50 57.5 ¢ 48.6 d 48 + 52 d 16.13 d 3.54 ¢ 18.17 d 42,65 d 70.4 ¢

R A AT R B
Note: Leaf mass is not included in the biomass.
2.4 AHTHRIENE SN @R
FET ] 338 0 R ORI 7 AL 2 1 i A
IelaliE &R MMELRILE S,
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Table 5 Effects of petroleum polluted soil on seed
quality of soybean
A1 R ik B/ HLAR i/ MEAR, #Iflalet/
(g+kg ™M) (g+kg™H (g+kg™H (pg-kg™H
Petroleum concentration Crude grease Crude protein BaP
0(CK) 216.0 a 427.2 a 2.14 a
10 206.3 a 411.0 a 4.71 b
30 195.3 b 381.5 b 5.32 ¢
50 190.1 b 366.1b 5.59d

122 5 0] UL, Bl 4 498 v Vs o AR B 0 )
O RELRE 7 R AR BT s A D . YA R
T B R 10 g/ kg B, HE 0 RELAR 0T ORLAR D
A REAE L TE 3 25 R PR TR A RO [a ]
TERMTFEZRE AR ET M E 0 RAE <S5
pg/ k) Y AR ST U B 43 A 30 il 50 g/kg
LB T MM R L S R R R 100 706
14. 3% HLRE WS & & F R 9. 6 % 1 12. 0%, 5 XF FEAH
bl 22 S 345k W 2 0KOF . 3R R o R R B 1 A T
Je Wy Xt v GG A AE A T A O B
I KL 1T A5 A DL AR ) RG5O B R
R, 30 A1 50 g/kg 7775 G b B, BT TR
KL R I La J86 & 5 40 0] e X BR 2.5 A5 2. 6 £,
et KB S AR E T R E I BR . 2% LR, 2
o b B W) bR B B VR JE =30 g/kg I, B AT
L TR
2.5 AHMREEEARAREDIHNEEE

AR 73 BT A1 43 06 0 B 30 2 38 AR [ 28
I AT R EE DA R 2 7 S (E (CK &k B
SEAED B AT 3150 8 G AN [R]85 B 0 A X A i ke g% B
. L 0L Rl s RN,
LA A B B A0 R AR R 1 0 R AR O R
PR > ZE >0 > e >kpkL, Horp 10 g/kg £13lY5

Y hb B B A 2R AT R R B R IR <C3. 5
mg/kg;30 1 50 g/kg £ M5 Y ab PR £ 28 B RY
A1 Ak B 2R A 10 g/ kg AR BREE AN 3. 0~5. 1
5 2.5~3. 0 f%,

20r

.10 g/kg;

~Z B .30 g/kg;
oR=
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Fig.1 Petroleumresidual quantity in soybean
organs of different treatment
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e v G A RS R AR R I R AR W R A AR
X A I A R — s AR SRR .

2) 5 P I R D G A R <5 g/kg T
HoXH T A 4 % MDA & &R SOD IE M C B
EROW . Y R A R ) IR R R E A 10
g/kghl 8 k3 & i /b 10, 800, MDA & it 4%
Jin12.4 %, SOD 1% P RFEAR 9. 8%, £ il 5 Y Xf # &
AP A W R E AR

3) g AT Y W T AR =30 g/kg
BF, O B S A A KA B AR AR
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