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Characteristics jof Cd, As, and Pb m Soil and Wheat Grains' and Health RlSk

Assessment of Grain-Cd/ As/ Ph«r"onf the Field Scale,/ 1 o
XIAQ Bing' . XUE Pei-ying' , WEI L1ang / LIU {Cheng- cheng’ GAO;Pe1 pei' : S FAN Li-min', DU Jia-yan',
LIU Wen-ju' [ a; i J y 7

(1 S}ate Key Labordiory of North China Crop Improvement and Regulation, Key Laboratory of Ecological Environment of Farmland in
Hebeil, College of Resourees and Environmental Séiénces’, Ijl.ebm Agricultural University, Baoding 071000, China; 2. Chinese
Research AEademy of Environmental Sciences, Beijing 100012, China)

Abstract: In recent years, heavy metal pollution in farmlands has become increasingly serious because of human activities such as
metal smelting, sewage irrigation, and road traffic in China. A field survey was conducted to investigate characteristics of Cd, As, and
Pb in soil and wheat grains and assess the health risk of grain-Cd/As/Pb to humans on the fields scale. The farmland was influenced by
smelter and sewage irrigation in the attitude and by road traffic in the horizon. The results showed that in farmland soil with moderate
pollution levels, Cd, As, and Pb concentrations in soil samples all exceeded the risk screening values of farmland soil ( GB 15618-
2018), and the exceeding rates were 100%, 100%, and 36. 7% respectively; the exceeding rates of Cd and Pb concentrations in wheat
grains were 76. 7% and 13.3%, respectively ( GB 2762-2017). Distance from smelter, river of sewage irrigation, and road had no
significant effect on Cd, As, and Pb concentrations in soil but had a significant effect on Cd and As concentrations in wheat grains,
with the median Cd and As concentrations of the closest group being 14. 9% and 41. 8%, respectively, higher than the highest group
(P <0.05). The Pb concentrations in soil and wheat grains were influenced by road traffic; the median Pb concentrations of the closest
group were 78.9% and 471%, respectively, higher than the highest group (P <0.05). Cd and As in wheat grains have carcinogenic
risks (R, >1x107*), R, >R,., R >R
Key words: field-scale; compound pollution farmland; wheat; heavy metals; pollution characteristics; health risk

while Pb poses no health risks in this farmland.
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Fig. 4 Cd, As, and Pb concentrations in soil at different distances from road
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Cd F1 Pb it 76 5 %4 B i (GB 2762-
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Table 5 Cd, As, and Pb concentrations in wheat grains
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cd 0. 070 ~0. 140 0.110 0. 020 16.0 76.7 0.1
As 0. 110 ~0. 300 0. 190 0. 050 26.9 ; o 0. 5 gr' QT
Ph 0.030 ~0. 430 0. 100 0. 080
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Fig. 5 Cd, As, and Pb concentrations in wheat grains at different distances from smelter and river of sewage irrigation
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Fig. 6 Cd, As, and Pb concentrations in wheat grains at different distances from road
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Table 6 Human health risk values of Cd, As, and Pb in wheat

grains for adults and children

HEJR A JLE
Cd 4.79 x10 73 7.42 x10 73
As 2.04x1073 3.15x1073
Pb 0. 200 0.320
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