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Abstract
Quantitative information on temperature and photoperiod effecttion development rate in wheat is scarce. The first step to quantify crop phenology is precise estimation of the parameters, which affect it. These main parameters are temperature and photoperiod. Therefore we aimed to formulate and validate mathematical function that can be used to determine cardinal temperatures, critical photoperiod ( below which development rate decreases due to short photoperiods ) and the effect of temperature and photoperiod on biological required from emergence to stem elongation wheat (cv. ʻN81ʼ). For this purpose, non-linear regression models (24 of multiplicative) including flat, logistic, quadratic, cubic, dent-like, segmented, Curvilinear and beta for response to temperature, quadratic, dent-like and negative exponential for response to photoperiod were used. Also, the phenological data from other experiment were used for independent model evaluation. A multiplicative model that included a quadratic function for response to temperature and quadratic function for response to photoperiod was the most adequate at describing the response of development rate to temperature and photoperiod. Because the evaluation investigating regression coefficients, Root mean square of errors and coefficient of determination. indicated that only quadratic-quadratic function regression coefficients were not significant and also root mean square of errors was less. Using this function, base temperature of 7/24 , ceiling temperature of 38/4 , critical photoperiod of 14 h and the photoperiod sensitivity coefficient of 0.11 were obtained. This function and its parameters can be used in wheat simulation models to predict seedling to stem elongation duration based on a thermal time concept. Also, required biological days from seedling to stem elongation using this models varied from 14/34 to 28.90.
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