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Table 1 Descriptive statistics of Cd and Cr in topsoil of studied area
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Cd 0.030 ~ 0.169 0.078 0.022 0.282 0.669 0.631 0.073 0.065
Cr 12.460 ~78.510 46.006 13.235 0.288 -0.044 -0.801 42.460 40.326
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(2 Cd Cr
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Table 2 Theoretical models and parameters of semi-variance functions of Cd and Cr in topsoil of studied area
C() C0+C Co/(C0+C) (km) Rz
Cd 0.000 353 0.000 818 0.432 37.7 0.907
Cr 55.7 2452 0.227 83.0 0.992
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Fig. 4 Anisotropic semi-variance function models of Cd and Cr in topsoil
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Fig. 5 Spatial distributions of Cd and Cr in topsoil and parent material of studied area
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Table 3 Contents and correlation coefficients of Cd and Cr in topsoil and in parent material of studied area
Sig.( ) Sig.( ) cd Cr
cd (mg/kg)  0.030~0.156 0.033~0.169 0.627 0.00 0.167" -
(n=536) (mg/kg) 0.070 0.086
(mg/kg) 0.020 0.020
Cr (mg/kg))  15.39 ~ 72.45 12.46 ~ 77.80 0.975 0.00 - 0.639"
(n=438) (mg/kg) 40.320 53.100
(mg/kg) 11.58 11.83
* P 005 () o P 001 ()
1.001 31 1
Cr cz 6A Cd cz
Cr cz
Cr cz Cd cz Cd cz
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Fig. 6 Spatial distributions of differences in Cd and Cr between topsoil and parental material of studied area
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Table 4 Mean values of differences in Cd and Cr between topsoils and parentals materials under different soil types in studied area

(n=576) (n=60) (n=157) (n=27) (n=4) (n=49) (n=109)
Cd cz 0.014 0.004 0.011 0.013 0.007 0.017 0.015
Cr cz 6.546 1.149 2.801 0.039 3.575 1.058 10.278
2)
7 Cd Cr
Cr
3 Cd
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Fig. 7 Mean values of differences in Cd and Cr between topsoils and parental materials under main soil types in studied area
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Table 5 Correlation between differences of Cd, Cr in topsoil and various indexes
(g/kg) pH
pH
(n=1031) Cd cz 03257 —0244" -0.004 -0.017 -0.240 —0.080" 24.64 8.95
Crcz 05167 03177  0.006 0.032  —0.670"  —0.041
(n=456) Cd cz  0.181"  -0.006 —0.095"  0.003 -0.065  —.0930" 20.32 9.48
Crcz 05397 —0285"  0.042 0.087  —-0.067  —0.088
4)
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21] Orgin9.0
50 100 200 300 400 500 Cd Cr Cd cz Cr cz
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5) Cdcz Crecz
Cd cz Cr cz
0.0125 5
100 cd cz
200 2500 3000m 0~280m ( 9A) Cr.cz
SPSS19.0 ( 9B) cd
Cd cz Cr.cz
Cr
(R%) 0.269 83  0.38229
0.03 10 - o
(A) i (B) s
8 g o
0.02 o o . ) o
> 00 . 5 o 5 L o o o .
%D o = &D 6 o o
E 0.01f L . o o E, © o o
ﬂjm - ; C o []]\]éﬂ/ 4 =
<z o s oo Crecz 9
0.00 o Cd_cz 2L — WA °
— R AR 5 1=5.38161+(-1512.5671/sqrt
y=2 _0'09213e7\‘/50.?€5051+0.01253 O (pi/Z)e(fl((.\‘a?H 01863)/49.02667)2)
_0.01 i 1 R |=038229| 1 1 I I, 1 IR2=0.269183 1 ]
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
FEATECREES (m) HATBUS IR (m)

9 EBITHEMNEBSRBELIENNIBRESEEERLXR
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Influential Factors of Spatial Distribution of Cd and
Cr in Regional Soils

ZHANG Hui, MA Xinpeng’, SHI Xiaolei, SUI Hongjun, SU Hang, YANG Huan
(College of Resources and Environmental Sciences, Northeast Agricultural University, Harbin 150030, China)

Abstract: Influential factors of spatial variabilities and distributions of Cd and Cr were analyzed in topsoils of Zhaoyuan
County, a major agricultural county. The results showed that the average concentrations of Cd and Cr in topsoils were 0.078
mg/kg and 46.006 mg/kg, respectively, slightly higher than those of the Songnen Plain; the ratios of nugget/sill were 0.432 for Cd
and 0.227 for Cr, respectively, indicating a moderate spatial autocorrelation for Cd and a strong one for Cr. Anisotropy analyses
suggested that the spatial autocorrelation of Cd and Cr were dependent on the direction, and there were the most obvious spatial
autocorrelation in 45°(northeast-southwest) and 135°(southeast-northwest) direction. Correlation coefficients of Cd and Cr
between topsoil and parental material were 0.167 and 0.639, respectively (P<0.01). Variance analyses of Cd and Cr in topsoils
under different parent materials showed that F' values were 0.627 and 0.975, respectively, indicated that the spatial distributions of
Cd and Cr were dominated by parent material, while also affected by soil type and pH value, land use type and cover type.

Key words: Heavy metals; Cd; Cr; Spatial distribution; Influential factors
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