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Eco toxicological Effects of Heavy Metals on the Inhibition of Seed Ger-
mination and Root Elongation of Chinese Cabbages in Soils
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Abstract : The Eco toxicity effects of individual Cu, Zn, Pb and Cd on the inhibition of seed germination and root elon-
gation of Chinese cabbages ( Brassica peki mensis) were tested in four types of soils ( red loam soils , meadow brown soils ,
chestnut soils and dark brown soils) and water solution. The combined effects of heavy metals pollution were determined
with meadow brown soils . Results indicated that with same concentration, the inhibition rates of heavy metals on root e-
longation of Chinese cabbages are stronger than that on the seed germination. The inhibition effects of heavy metals on
the root elongation of Chinese cabbages in soils are much lower than that in water, indicating that soils play an important
role of buffering on heavy metals pollution. Inhibition rates of heavy metals on the root elongation (IRH MRE) of Chi-
nese cabbages are significantly negative related with the contents of organic matter ( OR) and Kjedahl nitrogen ( K- N) in
soils , however, there is no significant related between IRHMRE and soil pH, so does the content of T- K. In the con-
centrations that result in the irritated effect in the single form of Cu, Zn, Pb and Cd pollution, synergic effects are pro-
duced significantly when four heavy metals are combined. As the results, the threshold values that result in the inhibi-
tion effects on root elongation in Chinese cabbages decrease markedly .

Keywords :soil ;heavy metal ;seed germination ;inhibition rate of root elongation ; combined pollution
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CEC ) - 1.1
Lzl (1) CuSO, * 5H,0, ZnSO, * 7TH,0, Pbh(NO;),,
CdCl,*2.5H,0,
4 ( : (2) . ,
) v ;
(3) . 0 ~20cm
( Brassica peki mensis)
1.
1 1.2
1
Table |  Some physical and che mical properties of tesed soils
TP T K TN pH 0. M T-Cu T-Zn T- Pb T-Cd
CEC/100g
Sail type / % /% /%  (H0) ! % /mgekg™' /mgkg'' /mgekg ! /mgokg '
0.04 0.684 0.065 517 0.96 2.24 13.6 17 .4 5.45 0.21
0.04 0.183 0.091 6.22 1.65 12 .26 32.9 28 .1 1.1 0.17
0.04 0.550 0.255 7 .48 4.75 26 .76 19 .85 52.0 12.1 0.26
0.06 0.718 0.430 6 .40 9.76 12.22 33.7 64 .8 18 .2 0.18
(1) 50g 900 mm (3:1) -1CP (21
, 0.1 mol/ L HCl -AAS [
, 2
60 %, 25°C 2.1 NN
48h
( ,
), , 25°C -
42h . >90 %, ( ) 1 L
98 %) 20 mm s
( Inhibition concentration ,IC) 10 % ~
50 % . ( ) - ,
(2) , 350mgr kg™ ', 20 % .
IC 10 % ~50 % , 10 % ; 400 mgekg ', 600
6 15 : mgekg ', 10%  20%,
3 ; ,
, , 20 % (100mg=kg™ ")y
, 1 ,
IC10 % ~ NN ( R>=0.86,
1C50 % s IC10 % ~ 1C50 % 0.91,0.96,0.94) ,
(or, - ( R*=0.59,0.69,0.85, 0.84) .
(3) , ,

HNO;- KCIOs
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Fig.1  Effect comparisons of Cu, Pb, Zn and Cd pollution

on the inhibition rates of seed germination and root elongation

of Chinese cabbages in meadow brown soils
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Fig.2 Comparisons on the effects of Cu, Zn, Pb and Cd pollution on the inhibition rate of root
elongation of Chinese cabbages in different types of soils
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Table 2 Correlations between 1C50 % of heavy metals and 2.4 CuZn.Ph Cd /
some physicalche micals properties in soils
1C50%  Rby  Rex  Rix  Rbp Ry 3 ’
( IC10 % )
Cu 0 .81 0.81 0.04 0.57 0.42
,Cu Zn.Pb Cd
Zn 0.97 0.98 0.13 0.71 0.34
Pb 0.93 0.88 0.09 089 0.3 8.4% ~
Cd 0.95 0.97 0.11 0.66 0.40 16.8 % 48.5 % . s
2 > >
pH , Cu s ,Cu 12.7%
pH , , 250 mg/ kg, s
pH 11.6% ,Cu 30 mg/kg. Zn. Pb Cd
s 3 R ( 3).
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3 Cu. Zn. Pb.Cd (mg kg ') / Dy ooy
Table 3 Inhibition rates of Cu, Zn, Pb and Cd ( mg* kg~ ]) in the single and combined form on

root elongation of Chinese cabbages in meadow brown soils

Cu A Zn B Pb C Cd D Cu +Zn+ Pb +Cd A+B+C+D
30 -17 50 - 15 50 -8 5 -5 30 +50+50+5 11.6
60 - 15 100 - 15 100 -8 10 -3 60 +100+100+10 21 .3
125 -10 200 -12 200 -5 25 0 125 +200 +200 + 25 42.5
250 12.7 400 8.4 400 16 .8 50 14.6 250 +400+400+50 48 .5
1) A,B,C D Cu, Zn, Pb  Cd LA+B+C+D Cu,Zn, Pb  Cd
,Ince Zn . Cu, .Co Cr - 1999, 36: 365 ~372.

5 International Organization for Standardization (ISO) . Soil
41 ) quality- Determination of the effects of pollutants on soil flora .
3 Part 1 : method for the measurement of inhibition of root
growth. 1993 . ISO 11269 ~1 .
6 International Organization for Standardization ( ISO) . Soil
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higher plants . 1993 . ISO11269-2 .
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. , - 14~19.
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