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Source and Enrichment Situation of Heavy Metals in Apple Orchard Soils of Tianshui Area, China
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Abstract Concentrations of Zn, Cu, Pb, Cr, Cd and organic matter were investigated in apple orchard topsoils 0~20 cm in Tianshui area.
Correlation analysis and principal component analysis were taken to identify the sources of these heavy metals in soils compared with soils of
Xiaolong mountain from Tianshui area. The results suggested that (Dthe contents of Zn, Cu, Ph, Cr, Cd in apple orchard soils were 77.39,
23.03, 23.62, 61.49, 0.07 mg-kg™" respectively, and the Cd content was significantly P<0.01 higher than Xiaolong mountain soil; 2
There were significantly correlation among Cu, Pb , Cr and organic matter in apple orchard soils; @)Cu, Pb and Cr in soils were mainly related
to the geology of the parent material of the soils. Cd in the apple orchards soil originated from agricultural fertilizer according principal compo—
nent analysis. Enrichment of Zn in the soils was affected by other factors. Agricultural action was the major reason of Cd content in the orchard
soils which was higher than other metals.
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Figure 1 Sampling range arrangement of soil in apple orchards in Tianshui city



30 5 895
1
Table 1 Descriptive statistics of heavy mental concentrations in apple orchards in Tianshui area
/ /mg-kg /mg-kg" /mg- kg 1% /mg-kg"

Zn 219 118.21 49.43 77.39 18.04 69.1

Cu 219 25.94 20.09 23.03 6.27 21.26

Ph 219 28.95 19.25 23.62 9.22 2261

Cr 219 70.46 51.66 61.49 5.14 58.24

Cd 219 0.11 0.03 0.07™ 24.46 0.04

K P<0.01 .
Pb.Cr 8.33% .
447% 5.58% P>0.05
Zn 1.12 (6=17, 3
P>0.05 Cd 70 % [18-20]
Cd 1.75 0.01 3 o 3
o 80.1% (21-2)
40.2%
o 61.2%.
Zn  Cd 4 PC1 Cu.Pb
Cd o Cr 3 o
2.2 Cu.Pb  Cr
1 3
13 2
i ) PC1 o
Pearson o Cd pPC2
Cu Pb P<0.001 Cu Cr o
Pb  Cr P<0.01 Cu.Pb Cd =1,
Cr o CuPb  Cr 750~1 125 kghm™ 75~120 kg -hm™

Cu-SOM P<0.01 Pb-SOM P<0.01

Cr-SOM P<0.001
B, Zn  Cd

2 N

Table 2 Correlation coefficients of SOM and heavy metal

concentrations in apple orchard soils in Tianshui area

Zn Cu Ph Cr Cd SOM
Zn 1
Cu -0.08 1
Pb -0.12 0.60™ 1
Cr -0.02 041~ 0.47 1
Cd -0.06 0.04 0.01 0.04 1
SOM -0.18 0417 0.48™ 0.60™ -0.02 1

0.001 °

3

Table 3 Explained variance and eigenvalue of correlation matrix of

heavy metal in apple orchards in Tianshui area

% %
PC1 2.01 40.2 40.2
PC2 1.05 21.0 61.2
PC3 0.95 18.9 80.1
pC4 0.61 12.1 922
PCs 0.39 7.8 100.0

4
Table 4 The principal component matrix of heavy metal in apple

orchards in Tianshui area

Zn Cu Pb Cr Cd
PC1 -0.18 0.83 0.86 0.74 0.08
pC2 -0.69 -0.05 -0.06 -0.12 0.74
pC3 -0.69 -0.01 0.06 -0.16 -0.66
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