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Risk Assessment of Crops and Study on the Characteristic of Cd in Soil of Typical Sloping Farmland in Southwest China

WU Peng-sheng, LIN Yong-zheng (Sichuan Tianshengyuan Environmental Services Co.,Ltd.,Chengdu, Sichuan 610059 )

Abstract The correlation between heavy metal content in crops and soil pollution in the study area was explored by investigating the charac-
teristics of heavy metal pollution in cultivated soil of four towns in Wanyuan City.The results showed that the heavy metal leads to soil pollution
could not migrate and transfer into crops fully,and the contents of heavy metal in the crops was within the safe limits in the area where soil was
polluted badly, there was no obvious correlation between them.The pollution degree of heavy metals in the soil of the four townships in the study
area was Miaozi Township>Dazhu Town>Jiuyuan Town>Baiyang Township in descending order. The harmful heavy metal, such as As, Cd, Pb
of corn, potatoes, kidney beans, tea leaf and peanuts in the Miaozi Township was not exceed standard, and were safe to eat. However if people
eat the crops planted in Miaozi Township chronically and in strength,the Cd in cereal crops and the Pb in the leafy vegetables will enrich in
their body, and do harm to their health. The results about the factors affect the contents of Cd in soil showed the contents of Cd in soil affected

by formation, soil-forming rock and soil pH.
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Table 1 Grading standard of geological cumulative pollution index
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Table 2 Heavy metal content in slope farmland soil in the study area

P mg/ kg
WA As Cd Pbh Zn Se
Item
{37 %1 Median 15.40 0.38 26.00 88.30 0.37
SEHA{E Mean 13.99 2.01 2621  170.58 1.65
k(i Maximum 99.20  47.80 44.80 2292.00 22.30
H/IME Minimum 234 0.10 15.30 20.00 0.22
FrfEfm 2z SD 3.74 5.49 5.11  276.18 3.27
AFSEZB CV 0.267 2731 0.195 1.619  1.982
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Table 3  Statistics of 4 kinds of heavy metal samples exceeding the

standard in sloping farmland soil in the study area

,1?0 fflship As Cd Pd Zn
[1°£ 2 Baiyang Township 0 22 0 0
KA1%H Dazhu Town 0 35 0 5
IHBE4E Jiuyuan Town 0 9 0 0
Jii ¥ £ Miaozi Township 17 71 0 36
Jit Total 17 137 0 41
5 K Proportion // % 6.3 50.6 0 15.1
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Table 4 Statistics of Cd content in rocks of various layers in typical

areas AL me/ ke
ok RAM RME P
Stratum Maximum Minimum Mean
=& & Triassic 0.100 0.033 0.062
£ % Cambrian 3.160 0.072 0.410
% H 2 Sinian 0.970 0.064 0.160
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Table 5 pH characteristics of surface soil
EZ BR{E /ME FHE brifE22 AR R
Township Maximum Minimum Mean SD CV// %
[92F % Baiyang Townshi 8.35 4.56 6.41 1.30 1.38
yang P
IHBE4E Jiuyuan Town 8.41 4.96 7.48 0.95 12.69
KAT4A Dazhu Town 8.24 4.65 6.36 1.13 17.70
Jii % Miaozi Townshi 8.41 4.42 6.14 1.18 19.15
P
F6 LiEH Cd IMERS
Table 6 Combined forms of Cd in the soil
i H Proportion // %
24 IR BTHE WREBLEES WHERGES  BESAE  mARESES Bt s %,%
TOW;]Ship Water- Ton Carbonate Humic acid Ferromanganese ~ Strong organic R {Td'm Full
soluble exchange combined combined combined acid combined is.lt ue mg/kg
state state state state state state state
[4F- % Baiyang Townshi 0.81 36.00 15.40 12.58 13.89 9.67 11.65 0.310
yang P

IHBE4E Jiuyuan Town 0.63 21.84 22.32 10.87 19.76 10.45 14.13 0.36
KAT4E Dazhu Town 0.40 34.65 14.28 5.51 20.57 6.39 18.20 1.99
Jii 7% Miaozi Township 0.27 26.30 9.00 9.86 20.02 8.28 26.27 2.19
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Table 7 Characteristics of heavy metal content in crops A mg/kg

As Cd Pb In S Se Sl

. — . — . — n SR e SCIIE

AN S el bR S bR R A S bR A Measared  Measured
Crop Measured ~ National standard Measured ~ National standard Measured National standard value value

value limit value limit value limit

4 Peanut 0.020 0.5 0.020 0.5 0.084 0.2 59.30 0.078
F K Corn 0.024 0.5 0.031 0.1 0.046 0.2 25.90 0.310
LA B Potato 0.010 0.5 0.067 0.1 0.027 0.2 4.23 0.013
Uz Green bean 0.130 0.5 0.070 0.1 0.090 0.2 62.90 0.071
Z5H Tea leaf 0.110 0.5 0.063 0.2 0.370 5.0 38.70 0.080

232 KAEWrhEERMEIES . 4T Pb Cd As 3% 3 FhH
EIRIE ARG, T A IOk U B R
b G R TR B R VR B A AR i 2 R
B0, T ERFEA RIS Hh W b ol <5 Ja e 2 Xk A RS s
KRS EEERB(ES) . WK TLIF M, WFEH
Ph {16 RIEUROR , Je B AT A T 2 5 XU, A
XEFHABAANE Y U Z2 2 v 3 Fof o 4 J 1) 96 3 T O O e

(o B 4 I 7 i e 2 053 AR, ifi HLL3E L
SN TR B 7 ) B AR XU, o Eh 48 S L DU 2 2 X i
RS EAT /DS, LT KA S e, K2 E 4
B V5 Y X AR s A 1 T (A T AT . kA
e Cd \Pb (1) RELE B B R 0 1 R, i A5
Pb (feEm T As Fil Cd,

x8 BRIEWHIHESBW AFERNEERH
Table 8 Hazard quotient of three kinds of heavy metals in each crop to human body

A Pbh Cd As

Crop A Adult JL# Children W Adult JL# Children WA Adult JL#E Children
164 Peanut 437 2.83 4.39 2.84 1.21 0.79
Tk Corn 2.39 1.55 6.80 4.41 1.46 0.94
THAE Potato 1.40 0.91 14.69 9.52 0.61 0.39
PYZE . Green bean 46.80 30.33 15.35 9.95 7.89 5.11
25 Tea leaf 19.24 12.47 13.81 8.95 6.67 433
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