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Abstract

In order to evaluate different nonlinear regression models, an experiment was carried out to estimating cardinal
temperatures of four rice (Oryza sativa). In this experiment, the germination rate of rice cultivars including
Hashemi, Dilman, Gohar and Khazar was measured by nine temperature treatments (10, 15, 20, 25, 30, 35, 40,
45 and 50 °C). To predict the response of germination rate to temperature some regression models including
dent-like, segmented and beta were applied. Some statistical estimators like Root Mean Squared of Error
(RMSE) and coefficient of determination (R?) were used to evaluate goodness of fit for different regression
models. The results showed that the segmented and dent-like models compared to the beta model were able to
better describing the response of germination rate to temperature in rice cultivars largely due to their higher R?
and lower RMSE. Generally, the base temperatures estimated by the superior models with a low difference in all
four cultivars are in the range of 11.97-12.82 °C. The optimum germination temperature in the segmented model
was obtained in all four cultivars between 37.16-38.34 °C, while in the dent-like model, lower optimum
temperature for the cultivars under study, between 35- 37.36 °C and upper optimum temperature was in the
range of 37.99- 39.79 °C. The ceiling temperature for all four cultivars was determined by superior models
between 49.63- 50.46 °C.

Keywords: Rice, Cardinal temperatures, Germination rate, Segmented model, Dent-like model.



