Mohammad Fallah 
  
Hassan 
  
Zare Hossein 
  
Nezami Ahmad 
  
Khazaie Hamid 
  
Nassiri Mahallati Mehdi 
  
Hoogenboom Gerrit 
  
Comparison of DSSAT wheat models performances with different regions and cultivars

Keywords: Multi-Model ensemble, CERES-Wheat, CROPSIM-Wheat, Nwheat, Uncertainty

Introduction

Process-based crop models can integrate the complex interactions of soil properties, climatic conditions, management practices, and crop genetic characteristics. They differ in the way they simulate soil-plant-atmosphere processes, in detail of describing crop growth, water use and soil water balances, also in the number of parameters and inputs required (Rötter et al., 2012). The prediction uncertainty of crop models not only differs from one model to the other but also through different environmental conditions (Ramirez-Villegas et al., 2017). In fact, crop models response differently and nonlinearly to different environmental conditions. In addition to the model structure, the number of environments using for the model calibration also impact on the model response to the different environmental condition [START_REF] Kassie | Performance of DSSAT-Nwheat across a wide range of current and future growing conditions[END_REF]. This paper aims to compare the response of DSSAT v.4.7 wheat models (CERES-Wheat, CROPSIM-Wheat and N-Wheat) with different climates using different cultivars.

Materials and Methods

Experimental data include 26 locations that categorized into four different climates in Iran. Concerning yield level and season length, we classified the locations from as high yielding and long seasons in the northwest of Iran, and short seasons as low yielding in south of Iran. Cultivars were Shahriyar, Pishtaz, Tajan, and Chamran cultivated in cold, temperate, humid and tropical regions of Iran, respectively. Planting time varied from October (in the northwest) to December (in the south), depending on the planting window for each experimental site. A limited measured data including planting, anthesis and maturity dates, and yield was used to calibrate and validate the models. Applying a local sensitivity analysis, we selected the most sensitive parameters for first the phenology, then growth and yield. All the models are executed for potential and attainable conditions.

Results and Discussion

All three models were very robust in simulating the critical phenological growth stages (anthesis and maturity) of the wheat cultivars (Table 1). RMSE for grain yield varied from 341 kg ha-1 to 933 kg ha-1 (Table 1). Nwheat underestimated grain yield of Chamran cultivar for low-yielding locations. The response of the crop models to heat stress varied significantly in the simulation of grain filling duration, biomass production, and grain yield. Biomass simulated by Nwheat model were more sensitive to heat stress effects than CERES-Wheat and CROPSIM-Wheat. CERES-Wheat simulated the higher biological yield than other models. In the Nwheat model, the specific heat stress function accelerated leaf senescence with Tmax>34 °C, explains heat stress effects during grain filling on grain yield in cultivars [START_REF] Liu | Testing the responses of four wheat crop models to heat stress at anthesis and grain filling[END_REF]. Because the cultivars differ regarding resistance to the end season heat stress, crop models need to consider cultivar-specific tolerance to heat stress for better simulation of temperature effects on wheat cropping systems. In the CROPSIM-Wheat model, the proportion between grain number and weight was better and the grain weight was more accurate than the other two models, but totally grain weight was not very accurate. In the Nwheat model, the grain number was highly dependent on plant population, and the model seems to be sensitive to plant density. So that in low plant population, the model cannot compensate for the tiller number and grain number.

…/…