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Evaluation of Eco Toxicity of Integral Quality of Soils
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Abstract :Soil samples are collected from several sites along the waste water irrigation channel , western Shenyang . The concentration
of heavy metal( Cd)and mineral oil is analyzed. The eco toxicity of soil is evaluated. Heavy metal ( Cd) isdetermined by atom adsorp-
tion spectrometer( AAS) , mineral oil is measured by UV spectrometer. The eco toxicity of soil is based on the method of international
standardization of organization (ISO) and OECD guideline with some modification. With inhibition rates of root elongation of wheat
as endpoint seed germination test was performed and the duration period was 50h. With lethal and sub-lethal effects as endpoint
earthworms test was conducted and the experimental period was 28d. And micronuclear( MCN) test was conducted. Results show the
mineral oil in soils were 145 mg/ kg ~1 121 mg/ kg, Cd was 0.34mg/ kg ~1.81 mg/ kg . The inhibition rate of root elongation based on
germination test was 2.0 % ~35.1 %, MCN in soil was significant higher than that in the control . The mortality rates of earworms
were 0 % ~ 40 % . The inhibition rates of body weight growth were - 2.3 % to - 19.4 % from 14d to - 2.1 % ~10.7 % in 28d.
The maximum value of MCN in soils was 6.62/100 . The study indicates a lower accumulation of pollutants in soils but enhanced eco
toxicity .
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( Vicia faba) .

1
Table 1 Some selected physicalche mical properties of soils tested
! %
pH /% (O
<0.002mm 0.002~0.05mm 0.05~2mm
1 5.70 1.74 17.71 47.22 35.07
2 5.49 3.14 17.38 47.40 35.22
3 5.69 1.77 14.88 29.87 55.25
4 5.66 1.95 17.08 23.53 59.39
5 6.43 1.23 29.49 30.21 40.30
6 5.26 1.57 19.55 32.79 47.66
7 5.93 1.66 22.41 29.76 47.83
CK 6.20 1.65 14.00 64.00 22.00
1.2
( Triticum aestivum L.)
, 25C+2°C
, =95 %. ( Eisenia fetide)
, 300mg £10 mg.
1.3
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Fig.1  Accumulation of Cd in soil tested
2 >
(145 mg/ kg ~ 282mg/ kg) , ( 6)

(1120.7 mg/kg)



132 26
-.E.‘D 1400 ’
£ 1200 - >
= 1000 |-
= 800 )
2 600 (18]
S 4001 [17.18] ’
F 200 | ’ .
§ 0 [_i_—| L ’—:E‘ 1 |i| L I—:EI L |—:E—| L L |—:E—|
[ 1 2 3 4 5 6 7 10 -
FER Site o (S)_I__'—El I I—:E—I 1 1 I 1 ! J
S 5L 2 3 4 5 6 m
2 .10 |-
. . . S g§-15 -
Fig.2  Accumulation of mineral oil in soil tested E 20 |
=25 L
c -30 -
(0 ~20cm) R . o)
30 mg/kg ~ 40 mg/ kg[ls] , -40 - FE R Site
3
43.72 mg/ kg ’ 88.75 ~ Fig.3 Inhibition rates of soil on root elongation of wheat
1175 mg/ kg N B
2 2- 3
el : 14d 284 4
20a , 4 7
) ,14d 30 % ,28d 45 % .6
> 14d 10 % ,28d 15 %,
2 14d
2.2 ,28d >
3 > > 4 28d
0 . b
> 7>6>2>5>1,43. 1 2
[18]
12 12
< 10F » a S10F s ]
2 sl 2 gl -
E REE 2 £ R 5
S 6 . S 6 Site 5
s [ Site 2 = % -
M oar # 4+
H H
R 2t B o,
0 | A | | 0 | » | | | [
0 1 2 3 4 5 1.0 15 20 25 30 35 40 45
| |
X
R0 240 X
£ 2 . a
S5 * a S 30| A : [ ]
£ _y E R
= 1ok - Site 6 A b= 20l Site 7
B 3
k! H
R 5 a K10
0 ! 1 ! 0 L L L
1 2 3 4 5 1 2 3 4 5
| |
4

Fig .4

Dynamic variation of morality rate of earthworms in soils
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Dynamic variation of the inhibition rate of body weight growth of earthworms in soils

Fig .5

2.5

[11]



26

134
6.62 %, )
B
2
b b
2
2
2
B
E
2 (n=5)
Table 2 Vicia- micronucleus ( MCN) in soils
MCN/1000
P1
1 66.2 36.2
2 8.0 4.4
3 5.0 2.7
4 3.5 1.9
5 5.3 2.9
6 4.0 2.2
CK 1.8 1.0
2.6
. / ; @
2
b 2
2
B
3
II Cd
,0.3mg/ kg

Cd Smg/kg(pH<6.5).
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