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Introduction
Global warming has already been occurring in Iran and will probably continue during the 21st century. There has
been an increased intensity and frequency of hot daytime temperatures in the last two decades in the country. Winter
wheat (Triticum aestivum L.) is the most important staple food crop in the country, with a total farming area of nearly
6.33 million ha and a production exceeding 14 million tons in 2017. Wheat production in Iran is an important
component of national food security. The crop is grown almost all over the country under varied soil and climatic
conditions. Most parts of Iran have an arid and semi-arid climate with long dry summer and winter rainfall, which
climate change may negatively affect wheat production sustainability in these vulnerable environments. Wheat is a
thermo-sensitive crop, and a change in air temperature may alter the length of its growing period and grain yield.
Wheat production mainly depends on the duration of the reproductive period; thus, precise crop phenology estimation
is essential for yield prediction under current and future climate conditions. The variety of C-84-8, which is hamed
"Mihan," was introduced from the cross between the domestic variety “Barkat” and the Chinese variety “Zhong87-
90” in Karaj for normal irrigation conditions and drought stress after the flowering stage in the cold regions of Iran in
2009. Mihan variety is known as a high yielded potential. The actual yield of this variety in Ardabil province has been
reported between 8.13 to 10.31 tons per hectare.
Materials and Methods
The aim of this study was to simulate the climate change effects on the growth period, LAI, and biological and
grain yield of wheat (Mihan variety) in the Kerman and Ardebil regions. For this purpose, we employed the
HadGEM2-ES model as affected by two RCP4.5 and RCP8.5 scenarios for two time periods, 2021-2055 and 2056-
2090. MarkSIMGCMmodel was used to produce daily climatic parameters as one stochastic growing season for each
projection period, and the CERES-wheat model in DSSAT software was used to simulate wheat growth. Calibration
and validation of the model in Kerman were performed with two-year experiments designed at the Shahid Bahonar
University farm in Kerman, and for the Ardabil region, it performed with the data of the wheat projects of the
Agricultural Research and Training Center and Natural Resources of Ardabil province.
Results and Discussion
The results of the model evaluation showed that MarkSIMGCM had an appropriate prediction for simulating
climatic parameters and stochastic growing seasons in future climate change conditions. In both studied regions, the
RCP8.5 scenario has a higher temperature and radiation increase than the RCP4.5 scenario, and these changes are
greater in the long-term period than in the short-term period. Rainfall changes in both investigated regions did not
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show a regular trend. The growing period length was reduced by 0.51% -4.59% as affected by various climate change
scenarios and periods. In the near period time (2055), simulating results showed that wheat grain yield would decrease
by 3.87% compared to the current condition based on the RCP4.5 scenario. But, the traits will be increased by 0.99%-
15.15% according to the RCP8.5 scenario in Kerman and Ardebil based on both scenarios. In the far period time
(2090), the grain yield for the Kerman region will respectively decrease by -7.39% and -36% according to both RCP4.5
and RCP8.5 scenarios compared to the current time, and in Ardabil, based on the scenario RCP4.5 will be improved
by 20.36%, and it will be declined by -2.89% according to the RCP8.5 scenario. This indicates that the negative
impacts of warming will outweigh to the positive effect of CO enrichment over time.
Conclusion

In general, the results confirmed that the Mihan variety would produce acceptable grain yield in the future climate
change conditions of Ardabil, but in Kerman, mitigating strategies should be considered to adapt wheat to the adverse
impacts of climate change.
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Table 1- Mean climate characteristics of the studied area from 1984-2020
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threshold, P5: Grain filling (excluding lag) phase duration(°Cd-1), G1: Kernel number per unit canopy
weight at anthesis,G2: Standard kernel size under optimum conditions (mg), G3: Standard, non-
stressed dry weight (total, including grain) of a single tiller at maturity (g), PHINT: Interval between
successive leaf tip appearances (°C d%).
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Fig. 2- The trend of climate parameters based on various scenarios and periods in Kerman and Ardebil
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Table 5- Comparison of some simulated and observed traits by normalized (nRMSE), (CRM), and R? values
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