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Availability of Heavy Metals and Its Influencing Factors in Tobacco Grown Soils
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Abstract : Research has showed that total contents of heavy metals in soils are not a good indicator of their eco—environmental impacts. Here
availability of heavy metals including As, Cd, Cr, Cu, Hg, Ni, Pb, and Zn in 440 tobacco grown soils was investigated and possible sources of
heavy metals were also explored. The average available concentrations of heavy metals were 0.92, 0.075, 0.75, 1.62, 0.004, 1.89, 1.14 mg -
kg™!, and 1.94 mg kg™ for As, Cd, Cr, Cu, Hg, Ni, Pb, and Zn, respectively. The coefficient of variation(CV ) of heavy metal contents
ranged from 48.97% to 95.64%, with the greatest variation for Hg and Pb(CV was 95.64% and 90.56%, respectively ). These data suggested
that available Hg and Pb in soils were largely influenced by human activities, causing extremely uneven distribution. Each of available As,
Cd, Ni, Pb, and Zn was highly correlated with most of these 8 elements, implying that they had common sources; while available Cr had very
weak correlation with other metals, showing its unique sources. Principal component analysis showed that the availability of heavy metals
was strongly influenced by industrial and agricultural sources as well as atmospheric deposition. In addition, soil properties influenced metal
availability : soil pH was significantly negatively correlated with available Cd and Pb(P<0.01) and available Cr( P<0.05); soil organic matter
had significantly positive correlation with available Cd and Pb(P<0.01), and available As, Zn and Ni(P<0.05), implying that soil organic
matter was an important factor influencing the availability of heavy metals.

Keywords: tobacco—grown soil; heavy metals; availability; influencing factors
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Table 1 Statistics of available heavy metals in tobacco grown soils

WiH As Cd Cr Hg Ni Pb Zn
FrEYEE/mg-kg!  0.02~2.98 0.004~0.212 0.04~2.47 0.05~4.31 0.001~0.019  0.09~6.32 0.04~10.26 0.07~6.41
SEHfrhE/mg kg ! 0.92 0.075 0.75 1.62 0.004 1.89 1.14 1.94

5 5 ZHU% 73.68 55.59 59.85 48.97 95.64 62.78 90.56 75.43

x2 HRLTEAENSESCRNMEXER

Table 2 Correlation matrix of available heavy metals in tobacco grown soils

As Cd Cr Cu Hg Ni Pb
Cd 0.200%*
Cr 0.030 0.075
Cu —-0.278%* -0.089 0.105%*
Hg —-0.159** -0.188%*%* -0.098 0.106*
Ni 0.104* 0.195%* 0.045 0.067 0.300%*
Pb 0.278%** 0.249%* 0.056 -0.161%* —0.189%%* 0.153%**
Zn —-0.320%* —0.133%%* 0.130%** 0.694+* 0.112% -0.177%* -0.282%%*

T IR P<0.01;* 3278 P<0.05, TRl
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Table 4 Principal component matrix with variance rotation

I BRI T, JUE G AT LR Wt R T 024 R e e~
P TTLIFR 50— ERSMEAT A Cu f Zn 1L . o o o
ABRMIE I Zifi, 2 2 a] LU HHAHSC R A0S F) Cr 0.400 0.480 _0.134
T 0.694, B4 KRR R BESB BEERRE Tl Cu 0.863 0,016 0.110
PR A B K B SO R ek S 2 T PRI Hg 0053 ~0432 0732
X Cu Zn V5 TR H— RO — AL 17T N o0 o0s 0836
DA HJ%TJHDEE{% {7?%}% . Pb -0.211 0.590 -0.046
SN o P Zn 0.867 -0.168 -0.016
T AEA R Cd FI Ph R IR KA IE ]
®3 ERSFIEERT#HE
Table 3 Eigenvalues and contribution ratios of principal components
E LG ek 5
FHIE(E J7 FETTRRA % it I 2% FHIE(E J7 FETTRRA % it I 2%
1 2.101 26.260 26.260 1.887 23.586 23.586
2 1.402 17.529 43.788 1.602 20.021 43.607
3 1.265 15.816 59.604 1.280 15.997 59.604
CASE 5 10 15 20 25
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Figure 1 Loading plots of rotated principal components
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Figure 2 Cluster of heavy metals in tobacco grown soils
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Table 5 Correlation coefficients of available heavy metals with pH and organic matter in tobacco grown soils

WiH As cd Cr Cu Hg Ni Pb Zn
pH 0.004 —0.411%* -0.105% 0.006 0.153* -0.035 -0.310%* 0.080
HHLT 0.191%* 0.359%* 0.075 0.067 -0.042 0.095% 0.235%% 0.104*
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