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Abstract The differences in absorption and accumulation of heavy metals were investigated in various plants and their
organs such as Pinus tabulaeformis and Populus simonii along the highway in western Inner Mongolia. The result showed
that the highest uptake to heavy metals and pollution degree in surface soils of plant is Cd. With the atomic number

increased Cr to Pb  the heavy metals concentration displayed " N" figure in the roots stem-leaf of Pinus tabulaeformis
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and Populus simonii. Furthermore the heavy metals concentration in different organs of different plants followed the order of
Zn > Cu > Ni Cr As Pb > Cd > Hg. A higher enrichment capacity was observed in stem-leaf of Populus simonii for
Cr Ni and Pb compared with its root whereas there was a reverse trend in stem-leaf of Pinus tabulaeformis. The levels of
heavy metals in various plants were independent on total content of theirs with available phases but dependent on their
proportions. The comparison between the concentration of availability phases in the soils and the concentration of heavy
metals in plants shows the same sequence. That is the sequence of percent of the availability phases concentration to the
total concentration dissimilar the sequence of the concentrations of heavy metals in the different organs in the different

plants.
Key Words Pinus tabulaeformis  Populus simonii highway heavy metal speciation adsorption
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5 Pinus tabulaeformis Populus simonii 1867
2.1
24 .
1 Cr Ni Cu As Pb
A
Zn 110.82 mg kg ™'
9.0 mg kg ™' A 74.2 mg kg ™'
59.1 mg kg™ 2A 59.10 mg kg™ 56.2 mg kg™
66.9 mg kg ™' Zn 77.48 mg kg™ A
1 2 pH * mg kg’l
Table 1 Comparison of heavy metal concentration and pH among the background value and observed means in soil and plant
Concentration Cr Ni Cu Zn As
70.0 50.0 30.0 .0 6.0
Middle data in soil of World ?
1.0 £31. 26.9 +14. 22.6 +11.41 4.2 £32. 11.2 7.
Element background value in soil of China 61.0+31.07 6.9 +14.36 6 74.2232.78 +7.86
41.4 +£20.42 19.5 +9.07 14.4 +6.70 59.1+37.65 7.5 +4.56
Element background value in soil of Inner Mongolia * * * * *
Element background value in meadow soil 51.1+19.00 23.3+9.12 19.8 £6.85 59.1£29.71 8.80 £5.65
47.0 £12.77 24.1+7.25 21.6 +12.74 56.2 +23.94 10.2 +4.59
Element background value in brown soil * * * * *
. . 54.0 +23.88 23.6 £10.29 18.9 +9.08 66.9 £32.71 10.8 +5.50
Element background value in chestnut soil
Lo . 44.5 +£23.02 62.9 +£25.78 16.4 £9.60 107.4 +50. 16 9.43 +6.48
Heavy metal concentration in soil along highway
Lo 3.32+1.17 3.90 +0.93 8.4+1.53 77.5 +15.82 1.90 +0.13
Heavy metal concentration in pine
A 2.26 +0.48 3.67 £0.90 10.4 +1.28 110.8 +15.27 0.89 +0.04
Heavy metal concentration in poplar
Concentration Se Cd Hg Pb pH
.4 . . . -
Middle data in soil of World 0 0.3 006 35.0
0.29 +0.26 0.097 £0.079 0.065 £0.080 26.0 +12.37 -
Element background value in soil of China * * * *
.10 £0.04 . +0. .040 0. 04 17.2 +10. 1 -
Element background value in soil of Inner Mongolia 0-100.0 0.053 £0.039 0-040 £0.045 7.2+10.18
. . 0.23 +0.16 0.084 +0.046 0.039 £0.040 22.4+9.06 7.4£1.29
Element background value in meadow soil
. . 0.12+0.10 0.102 +0.093 0.016 £0.009 22.0 +8.53 8.3+0.36
Element background value in brown soil
0.11 = 0.07 0.069 +0.058 0.027 £0.025 21.2+10.94 8.1x0.54
Element background value in chestnut soil * * * * *
Lo . 0.18 £0.02 0.390 +0. 146 0.030 £0.002 18.5+5.46 8.1+0.27
Heavy metal concentration in soil along highway
Lo 0.33+0.09 0.053 +0.023 0.026 +0.005 4.1+0.47 -
Heavy metal concentration in pine
L 0.26 £0.08 0.085 +0.022 0.024 +£0.004 3.7 +£0.556 -
Heavy metal concentration in poplar
* + Number in table represents the Mean + SD the same below
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Fig.3 The comparisons of the heavy metal concentration in plants between hignwayside and cleanly area
2.3
Hg Cd Cu Zn As  Se

http //www. ecologica. cn



5 Pinus tabulaeformis Populus simonii 1869
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Fig. 4 The comparisons of the heavy metals contents between stem-leaf and root in Pinus tabulaeformis and Populus simonit
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2

Table 2 The distribution of availablility phase and total concentration of the heavy metals contents along the highway in soil

Element Cr Ni Cu Pb Zn

mgkg'l 7.43 +1.24 7.17 £0.94 1.41 £0.03 7.53 £0.28 27.06 £2.09
mg kg‘l 39.83 +2.64 32.43 £2.14 11.48 £0.67 24.52 +1.46 66.92 £4.26
/ 0. 1865 0.2212 0.1228 0.3068 0.4043

2 Cu
Cu pH 8.1 Cu
Cu
Cu
30
Ernst =
3 3

Table 3 Secondary phase enrichment coefficient of heavy metals in

three major roads

Heavy metals

Highway Cr Ni Pb Cu Zn

3 G110 0.224  0.257  0.334  0.185  0.857
3 Zn 6210 0.269  0.313  0.584  0.087  0.690

Cu Cr Ni Pb G109 0.196  0.300  0.420  0.100  0.513
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5 Pinus tabulaeformis Populus simonii 1871
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