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Abstraét Coduliuhn (€d) is one of the main pollutants in agidic paddy fields’ and--rf's acoumlation in rice (Oryza sativa L") and subsequent transfer to the food chain is an
1mp0rtam env1r0nmenlal issué in China. Tn our field study, three types of Thorganic passivators ( silicon-calcium-magnesium-potassium fertilizer (SCMK) , calcium magnesium
phosphate fem izer (CMP), and lime (L) at the rate of 750, 1500, and 2 250 kg+hm ™2, respectively) were applied to acidic paddy soils polluted by the heavy metal Cd
in southern Zhejiang province. The objective of this study was to reveal the effects and chemical mechanisms of passivators on soil acidification and Cd accumulation in rice.
The field experimental results showed that the three passivators could effectively improve soil acidification and reduce Cd accumulation in rice grains. The application of 2 250
kg+hm > SCMK, CMP, and L increased soil pH by 0.62, 0. 65, and 0. 86 units; decreased exchangeable acidity by 67%, 69%, and 78% ; and reduced the content of Cd
in brown rice by 73%, 68%, and 77%, respectively. The application of 2 250 kg+hm ~> SCMK, CMP, and L. reduced the content of Cd in brown rice planted on polluted
paddy rice fields to lower than 0.2 mg-kg ™", which reached the national food safety standard. Compared with the control, the application of SCMK, CMP, and L significantly
(P<0.05) decreased the content of available Cd extracted by DTPA; decreased the contents of weak acid-extractable (F1) and reducible (F2) Cd; and increased the
content of residual (F4) Cd. Correlation analyses indicated that Cd content in brown rice was significantly negatively correlated with soil pH and exchangeable cation content
and significantly positively correlated with DTPA-Cd, weak acid-extractable (F1) and reducible (F2) Cd, and exchangeable Al contents. The partial least squares path model
(PLS-PM) was used to analyze the relationship between the Cd content of brown rice, DTPA-Cd, and various chemical forms of Cd and soil properties. The direct path
coefficients of soil exchangeable cations on Cd content in brown rice, available cadmium, and rice yield were —0.566, -0.866, and 0. 873, respectively. Soil pH indirectly
affected Cd content of brown rice mainly by directly affecting available Cd in soil. Field experiments demonstrated that the three passivators SCMK, CMP, and L were effective
technologies for the safe production of rice in acidic paddy soils polluted by Cd. The possible mechanism for passivators reducing the bioavailability of Cd in soil and its
accumulation in brown rice contributed to increased exchangeable cations in the soils. These findings could provide a scientific basis for the safe production of rice in acidic
paddy soil polluted by heavy metals.

Key words: passivator; pH; bioavailable Cd; exchangeable cations; partial least squares path model (PLS-PM)
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Fig. 1 Effect of inorganic passivators on rice yield
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Fig. 4 Effect of inorganic passivators on exchangeable base in soils
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