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Abstract

Application of chemical fertilizers in soils having nutritional deficiencies is crucial for optimal crop production. Using
predictive models to estimate the crop yield before harvest is of important management practices. This research was
conducted to obtain the nitrogen-yield response function for sorghum plant. For this purpose, an experiment with four
nitrogen levels of 80, 194, 217 and 240 kg/ha nitrogen, each with three replicates, was conducted. These levels were
selected based on the optimal amount (217 kg/ha) of nitrogen recommended for sorghum as well as 10% lower (194 kg/ha)
and 10% higher (240 kg/ha) than the optimal level. The parametric linear and nonlinear models proposed by Mitscherlich—
Baule and Liebig—Sprengel as predictive models were used to examine and compare their performances for sorghum. The
parameters of each model were obtained by using the minimizing least squares optimization method. These estimated values
were then compared with the experimentally obtained data, using some statistics including maximum error (ME), root mean
square error (RMSE), modeling efficiency (EF) and coefficient of residual mass (CRM) were used to evaluate and compare
the performance of both models. The overall results obtained based on the calculated statistics revealed that the nonlinear
model of Mitscherlich—-Baule, under the applied nitrogen levels, can better predict the sorghum yield when a mobile nutrient
such as nitrogen is considered.
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