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Risk Prediction of Cadmium and Lead in Wheat Grains Based on Bayes Theorem
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(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eeo-Environmental Sciences, Chinesé~Academy “of Sciences, Beijing 1'0008_5 ,C}lmﬁ,
2. University of Chinese Academyjof Sciences, Beijing 100049, China; 3. Henan Institute of Advanced Technology ,*Zhengzhou University, Zhengzhou 450003, 'China )
Abstract; Wheat plants have been reported to accumulate High 66ncent"rﬂti9r‘fg of potentially toxic trace ,elllements--'such as, cadmitm (Cd) and lead (Pb). Such Cd-
contaminated! wheat grall_n,s plrese.m serious public health chéﬂgpgég _‘f{.locﬁfpopulalions in China. Therefores it is necessarf* 1o establish a risk forewartiing -method for Jlll.e,.-"
accumulation of Cd arid-Ph in‘wheal grain caused b}“f'ﬂconlatr'l'inated‘soils. Tn this study, a Bayesian risk pfle(lic jon model. wak, established based on Bayes:theorem-and tile
dataset from field inyestigations. The results indicated that theproposed fﬂodelllcould accurately predict the probability/of the concentration of Cd in wheat grain excee(%i_pg the
natioral safety limit.| The concentration of Cd in rice grain cp'luld be better estimated by using the soil total Cd 2 DTPA.extractable Cd, and wheat grain Cd as the variables, with
their piedicteld. deviations of (5.88 £3,87)%, (5. 111£3.77)%, and (2.66 + 1.87) % respectively. Only the Pb in wheat grain showed better results with a low predicted
deviatioh value of (8,06 +5.52)%. Soil total Pb and DTPA-Ph were not sui‘t'éﬁlle_ﬂ_fsf'ﬂpredicting the standard-exceeding risk of wheat grain Pb, with deviations of (12.8 +
8.05) 4% and/(13.8 £7.09) %, respectively. The data source, data distﬁbmib'ﬁ-(;haraclerislics, and selected variables were the key factors affecting the prediction accuracy of
the Bayesiafi risk prediction model. Similar distributions of the prior and posterior data and high correlation coefficients between the soil variables and the concentrations of
heavy metals in the wheat grain contents contributed to the minimization of model uncertainty. The proposed Bayesian risk prediction model was reliable and did not lead to
over- or under-conservative predictions of the pollution of Cd and Pb in wheat grain caused by contaminated soils, which could be also extended to cover other contaminants and
contaminated areas.

Key words; Bayes theorem; prediction model; wheat; cadmium (Cd) ; lead (Ph)
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