Predicting cardinal temperatures and required biological days from sowing to emergence of  Roshan Iranian wheat cultivar
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Abstract:
The modeling of germination and seedling emergence in response to temperature is required to predict time of field emergence under variable climatic condition. This study was performed to provide the necessary temperature parameters to construct a simulation model for Roshan Iranian wheat cultivar in Birjand, Suthern Khorasan, Iran. For this purpose, wheat cultivar was planted in eghit different planting dates and using gathered data, different  non-linear regression models including flat, logistic, quadratic, sigmoidal, dent-like, segmented, beta and curvilinear were evaluated. The root mean square of errors (RMSE), coefficient of determination (R2) and regression coefficients (a, b) of predicted values versus observed were used to find the appropriate model. Investigating regression coefficients indicated that logistic model has the least RMSE and a coefficient (RMSE=0.0089, a=0.008) and the biggest R2 and b coefficient (R2=0.914, b=0.905). These coefficients were (RMSE=0.0208, a=0.046) and (R2=0.9915, b=1.421)for dent-like model in Roshan wheat iranian. According to these coefficients, it was appeared that dent-like, logistic are the best models to describe the germination response of Roshan cultivar to temperature.The dent-like model was chosen as on of the best model (Tb=0 0c and Topt1=26.97 and Topt2=29.98 and Tc=41.88) Also logestic, was chosen as the  best model for Roshan wheat (Topt=28.87) . This models had the least RMSE and a coefficient and the biggest R2 and b coefficient. In a later stage, these parameters were used in wheat simulation models to predict time course from sowing to emergence, based on a thermal time concept. The required biological days from seed sowing to seedling emergence using the best model was 2.41. 
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