Impact of 60 years of intensive rice cropping on clay minerals in soils due to Si exportation.
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Rice is cultivated as staple for over half of the World’s population. In Camargue (South of France) rice fields have been established on very young soils developed from historic fluvial deposits of the Rhône River.
XRD studies of the clay fraction reveal that the main clay minerals are illite, kaolinite, chlorite and smectite. DecompXR analysis shows that the degree of crystallization of smectite in the soil profile is particularly affected by the intensive rice cultivation as compared to the fallow field.
Thus the comparison of clay mineralogy in a paddy field cultivated for 60 years and in a control shows a significant increase of the clay crystallinity in the paddy field soil, which implies a decrease of their solubility. In the paddy soils, phytoliths, poorly cristallized clays, such as smectite and to lesser extent kaolinite, are progressively dissolved to supply Si for rice requirements. 
The sustainability of the crop system requires the clearing of silica exportations.
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