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Soil Available Cd, Ni and As Concentrations and Its Influencing Factors in the Protected Fields of Liaoning
Province, China

LIU Yang, ZHANG Yu-long, ZHANG Yu-ling, YU Na, WANG Jing, ZOU Hong—tao"

(College of Land and Environment Science, Shenyang Agricultural University, Key Open Laboratory of Northeast Soil and Environment of
Ministry of Agriculture, Shenyang 110866, China )

Abstract: The concentrations of available Cd, Ni and As in the soil samples at the depths of 0~20 ¢cm and 20~40 c¢m collected from 136 pro—
tected fields and open fields of Liaoning Province were analyzed. The results showed that the concentrations of Cd, Ni and As in each soil lay—
ers of protected field increased, compared to the open field soils. There were positive relationship between the planting years and the increase
of concentrations of these available heavy metals. Soil pH had positive relation with available As concentrations, however, there were signifi—

cantly negative correlations between soil pH and the concentrations of available Cd and Ni. Soil organic matter showed significantly positive

correlations with the concentrations of available As and Cd, and Ni at the 20~40 soil depths.

Keywords: Liaoning Province; protected field; heavy metal ; influencing factors
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Figure 1 Soil sampling locations in Liaoning Province
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Table 1 Soil available heavy metals in Liaoning Province

£ += e REE R BAfEMay  F/MEMin/  FI{E Mean/  #RMEESD/  ARFRH
Available metals Soil depth/cm Types Number of samples mg-kg™ mg-kg™ mg-kg™ mg-kg™! C.V.
As 0~20 Wit 136 1.845 0.203 0.626 0.257 0.410
Bt 56 1.064 0.098 0.539 0.222 0.411
20~40 it 136 1.360 0.014 0.560 0.240 0.429
7251 56 1.044 0.034 0.467 0.225 0.481
cd 0~20 it 136 0.727 0.022 0.217 0.138 0.637
B 56 0.527 0.019 0.118 0.081 0.684
20~40 Wit 136 0.681 0.013 0.144 0.107 0.744
& 56 0.244 0.002 0.073 0.047 0.647
Ni 0~20 it 136 6.246 0.310 1.394 0.758 0.544
7251 56 2.983 0.232 1.203 0.612 0.509
20~40 it 136 5.821 0.198 1.448 0.776 0.536
B 56 3.375 0.072 1.193 0.684 0.574
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Table 2 Correlation coefficient among average increment of available heavy metals and years in soils

SRRE SR 0~20 cm 12 20~40 cm +JZ
27 Types
Number of samples(n)  As/mg kg Cd/mg-kg™ Ni/mg-kg™ As/mg-kg™ Cd/mg-kg™ Ni/mg-kg™
1~5a 20 0.042 0.067 0.252 0.068 0.042 0.255
6~10 a 39 0.061 0.074 0.030 0.121 0.054 0.099
11~15 a 36 0.130 0.117 0.139 0.067 0.070 0.149
16alli L 41 0.092 0.120 0.337 0.100 0.104 0.470
Vi B Y - 0.730* 0.931%* 0.351 0.213 0.965%* 0.545
¥ FIR<0.01 K LA, * FIR<0.05 KF B, TR,
R3 IRESEARSSENRBEXRY
Table 3 Correlation coefficient among available heavy metals and organic matter in soils
+JZ Soil depth 0~20 cm 20~40 cm
H4BERE Available heavy metals As Cd Ni As Cd Ni
B HLE Organic matter 0.239%* 0.242%* 0.110 0.311%* 0.445%* 0.190*
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F4 IRESEHASS pH HAXRY
Table 4 Correlation coefficient among available heavy metals and pH in soils
+JZ Soil depth 0~20 cm 20~40 cm
HEBAA Available heavy metals As Cd Ni As Cd Ni
pH 0.027 -0.237** —0.281** 0.096 —0.229** -0.211*
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