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Prediction of Available Phosphate in Paddy and Paddy-Upland
Rotation Soils Using an Improved Nutrient Balance Model

NAKAMURA Yoshitaka, HIOKI Masayuki, OGA Toshiya, KUNO Chikako,
OHASHI Yoshinori, ANDO Kaori and OTAKE Toshiya

Abstract: We improved a nutrient balance model to establish a technique for predicting the
available phosphate content in paddy and paddy-upland rotation soils in Aichi Prefecture. The
coefficient reflecting the proportion of available phosphate in the soil was set at 0.99, and the
residual coefficient of each input component was adjusted using the phosphate absorption
coefficient. Furthermore, a conditional expression with a lower limit value was included. In
paddy-upland rotation fields, the coefficient for paddy fields was applied if the summer crop
was paddy rice, and the coefficient for upland field crops was applied for upland field crops.
For paddy fields with varying soil types, phosphate absorption coefficients, field rotation
histories, and organic material application histories, the improved nutrient balance model
predicted values that were close to the actual values. These results demonstrate the improvement
in the prediction method.

Key Words: Paddy soils, Available phosphate, Phosphate absorption coefficient, Nutrient balance
model, Prediction
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