Evaluation of Cerec model for growth simulation of rice (oryza sativa) under irrigation and nitrogen treatments
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Abstract
Water consumption in agriculture is very important comparing with other resources. Then, optimized application of irrigation water and nitrogen especially in dry and semi-dry areas is an important goal in this field. To calibrate and validate of the Ceres–Rice crop model and validate effect of nitrogen fertilizer and irrigation on the growth and yield of rice (Oryza sativa var. Dylam) for economize the agriculture inputs especially in sustainable agriculture strategies, this study was conducted in Rasht Rice Research Institute, Iran during 2013 and 2014. Treatments were irrigation levels (normal, 50 cm and 80 cm evaporation from pan) and the nitrogen levels (0, 90, 120 and 150 kg N ha-1). The model validations were based on the comparison between simulated and observed data for all treatments other than those used in model calibration. Based on the results of the evaluation, the Ceres-Rice model with regarding to RMSEn values of 8%, 6% and R2 values of 0.82 and 0.95 to simulate the seed yield of rice and also with regarding to RMSEn values of 10% and 9% and R2 values of 0.87 and 0.85 to simulate the biological yield the accuracy of simulations was appropriate. Also with regarding to RMSEn 24% and 16% and R2 values of 0.76 and 0.87 to simulate the maximum LAI and also with regarding to RMSEn values of 11% and 10% and R2 values of 0.83 and 0.87 to simulate the amount of nitrogen absorbed by the plant the simulation suggests that moderate. The Ceres-rice and Crop-Syst models were sufficiently accurate in the simulation of rice yield under water-saving and crop density conditions for our study site. In the present study, the Ceres-rice and Crop-Syst models crop simulation model was calibrated, validated, and used as a tool to provide estimates of water productivity of rice under a range of N fertilizer and water regimes in humid regions of Iran. According to the negligible difference values observed and simulated traits examined, it can be concluded that crop Ceres–Rice model can be beneficial to irrigation and nitrogen fertilizer management and optimization of water and nitrogen fertilizer use in rice crop.
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