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Effects of Soil Compound Contamination with Cadmium, Zinc and Lead on Adsorption of the Metals by
Rape
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Abstract: A simulated test of compound contamination with cadmium, zinc and lead was carried out with meadow cinnamon soil
grown with rape. It was indicated that contents of the adsorbed Cd in the plant correlated not only significantly positively with Cd
contents, but also negatively with Zn contents in the treated soil, with correlation factors of 0. 954" * and - 0. 598" respectively.
The contents of adsorbed Zn only showed significantly positive correlation (0. 980" *) with the content of Zn in the treated soil.
Meanwhile, the content of adsorbed Pb by the plant only was positively correlative with the contents of Pb in the treated soil (factor
0. 877" ). It was shown that the significantly linear regressions between the contents of the adsorbed Cd, Zn and Pb and the contents
of these metals in the soil with compound treatment with equations, i.e. Yea=1.26 +0. 12 Xca = 1. 78 Xzu, Y2.=0.97 +0. 06 X7,
and Yp, =1.26 +0. 001 Xp, respectively, reflecting that the effects of Cd — Zn interaction on the plant assimilating Cd in the treated
soil through first regression. The contents of the adsorbed Cd were reduced by the contents of Zn in the treated soil. However, we did
not discovered the effect of Cd — Zn interaction on the plant assimilating Zn, the effect of Pb on the plant assimilating Cd and Zn and
the effect of Cd and Zn on the plant assimilating Pb in the treated soil.
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Table 1 Physical and chemical properties of the tested soil

B EERFE/mg - kg™ EER 1N 2N iR N AL P AL K <0.01 mm
S Ph Zn /g kg'  /g-kg'  /mg-kg”' /mg-kg! /mg- kg Py IAE R/ %
Wt 0.83 75. 88 30. 54 10. 89 0.63 22.71 14.02 98. 04 7.4 38.78
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Table 2 Contents of Cd, Zn and Pb in the tested soil and the used plant under compound contamination treated levels with the heavy metals

e R /mg - kg !

TIEE SRS/ mg - kg™

) TS R /mg - kg™

.

IR cd n Ph cd Zn Ph cd Zn Ph
1 442 70.78 88. 48 5.25 146. 66 119.02 1.39 9.88 116
P 442 70.78 911. 52 5.25 146. 66 942. 06 1.47 10.50 2.52
3 4.42 729.22 88.48 5.25 805. 10 119. 02 1.17 53.05 1.24
4 4.4 729.22 911. 52 5.25 805. 10 942. 06 0.89 51.52 2.71
5 45.58 70.78 88. 48 46.41 146. 66 119.02 6.16 10.22 1.08
6 45.58 70.78 911. 52 46.41 146. 66 942. 06 7.58 11.42 2.05
7 45.58 729. 22 88. 48 46.41 805. 10 119.02 5. 14 37.82 142
8 45.58 729. 22 911. 02 46.41 805. 10 942. 06 5.98 45.32 2.30
9 0.00 400. 00 500. 00 0.83 475.88 530. 54 0.34 31.50 1.70
10 50. 00 400. 00 500. 00 50. 83 475. 88 530. 54 6.45 27.15 173
1 25.00 0.00 500. 00 25.83 75.88 530. 54 5.62 4.45 2.02
12 25.00 800. 00 500. 00 25.83 875. 88 530. 54 3.15 60. 40 2.51
13 25.00 400. 00 0.00 25.83 475. 88 30. 54 2.75 29. 48 1.39
14 25.00 400. 00 1.000. 00 25.83 475. 88 1 030. 54 2.32 26.52 2.21
15 25.00 400. 00 50. 00 25.83 475.88 80. 54 2.60 28.31 1.70
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Table 3 Partial correlation coefficient between the contents of Cd, Zn and Pb absorbed by the plant and their contents fortified in the soil as well

as their contents in the tested soil

- bOHCE B e W
HH
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cd Zn Pb cd Zn Pb

M AL i Cd 0.951"" -0.584" 0.263 0.954" " -0.598" 0.272
Zn -0.501 0.980" 0.111 -0.504 0.980" 0.111
Pb -0.210 0.387 0.849" " -0.236 0. 430 0.877""

E:n=15, roos=0.553, re.o =0. 684,
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Table 4 Linear regression between contents of heavy metals in the tested plant and soil

e LN PRI D RIS
F F, F> Fs
1 Y1=0.99+0. 12X, - 1.78 X2 +5.15X3 39.44" " 111.31°" 6.13" 0. 88
2 Y>=3.37-0. 11X, +5.93 X2+ 1.03 X3 89.01"" 3.74 263.16" " 0.14
3 Yi=1.15-3.30X,+4.04 X>+ 1. 18 X3 13.20" " 0.65 2.49 36.45""

E:n=15; Foos(3,11) =3.59, Foo(3,11) =6.22;5 Foos(1,11) =4.84, Foo(l,11) =9.65,
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