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Content and on Class1ﬁcat}on of J"Cd Contammated Maize-Producing Area$ in

Nofthern Chlna 4

GUAN Weidou' GUO Di',WANG Ping' ,ZHANG Zeng-qiang's LI Rong hua'-**
(1. College: 6f Natural Resources and Environment, Northwest A&F University, Yangling 712100, China; 2. Key Laboratory of Plant Nutrition and Agro-environment in
Northwest Region, Ministry of Agriculture and Rural Affairs, Yangling 712100, China)

Abstract: In order to explore the soil thresholds and production area division of maize in cadmium (Cd) contaminated farmland in northern China, 129 pairs of point-to-point
soil and maize samples were collected from various maize-production areas with different degrees of Cd pollution in northern China. The quantitative relationships between soil
properties and Cd content in soil and maize grains were analyzed. Multiple linear regression and Species Sensitivity Distribution (SSD) curve methods were used to determine
the thresholds of soil Cd under different soil scenarios, and to differentiate the *suitable, limited, and forbidden’ production areas of maize. The results showed that the
content of Cd in the soil and maize grains exceeded the permissible limits of soil and food standards by 9. 62% and 49. 61%, respectively. The bioconcentration coefficient
(BCF) of Cd in maize grains was significantly correlated with soil pH, soil organic matter (SOM) , cation exchange capacity (CEC), and soil DTPA-Cd content (P <0.01),
respectively. The prediction formula established by multiple linear regression could explain 71.9% of the variation in the dependent variable. Based on the soil characteristics
in northern maize-production areas, in this study, three typical soil scenarios were divided as follows; scenario 1: 6.5 <pH<7.5, w(SOM) =15 g-kg™", CEC =15
emol+kg ™" ; scenario 2: 7.5 <pH <8.5, @(SOM) =20 g-kg ™", CEC =20 cmol-kg ™" ; scenario 3: pH=8.5, w(SOM) =17 g-kg ™", CEC =17 cmol-kg ™. According
to the logistic function model of the SSD method, the soil Cd thresholds of suitable maize-producing areas were 3. 00, 3. 80, and 3. 11 mg-kg ™", respectively, and the soil Cd
thresholds of the forbidden maize-producing areas were 8.95, 9.10, and 7.21 mg-kg ™", respectively. The area with soil Cd content within a range of the suitable area
thresholds and the forbidden area thresholds was considered as restricted for the maize-producing area. When maize was used as feed, the suitable production thresholds were
14.94, 18.90, and 15.55 mg+kg ™", respectively, and the forhidden thresholds were 44.93, 45.40, and 36.05 mg-kg ™", respectively. The area between them was
considered as a restricted feed-production area. The results in this study can provide technical support for the safer maize production and classification management of farmland
soil in northern China’s maize-producing areas.

Key words: Cd; bioconcentration coefficient( BCF) ; quantitative relationship; thresholds; production yield division
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Table 2 Multiple regression equation for predicting Cd enrichment coefficient of maize grain (n =129)
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