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ABSTRACT

Introduction

The increase of greenhouse gases in the last few decades has upset the climate balance of the planet, which is called the phenomenon of
climate change. According to the latest report of the Intergovernmental Panel on Climate Change, the main cause of global warming and
climate change since the middle of the 20th century has been the increase in greenhouse gases (especially carbon dioxide, methane and
nitrogen oxide) due to human activities. Although farmers are not able to control the climatic conditions, but management and changes in
factors such as irrigation, soil, crop varieties, activities and technologies used in the cultivation of crops can reduce the harmful effects of
climate change. It has a significant role on the growth, production and water efficiency of agricultural products. Therefore, according to the
significant area under cultivation of corn in Kermanshah province, this study aims to predict some of the most important factors affecting
growth and production in the conditions of climate change, as well as simulating the effects of climate change on water productivity and
finally presenting adaptation strategy to the changes made in corn water productivity under the climatic conditions of Kermanshah region
were carried out.

Material and Methods

The present study was conducted to simulate the effects of climate change on maize growth, production and water productivity at the
experimental field of Campus of Agriculture and Natural Resources, Razi University, Kermanshah, Iran, during 2017-2018. The evaluated
factors included daily solar radiation, daily minimum temperature, daily maximum temperature, amount of water consumption and
evapotranspiration during the corn growth period. The CERES-Maize model was used in order to simulate the evaluated characteristics of
corn. The daily meteorological information required to create the weather file of Kermanshah city for the base period (1980-2010) was
obtained from the American National Aeronautics and Space Administration. Meteorological information for the near future (2020-2050)
and long-term (2050-2080) periods for RCP8.5 and RCP4.5 climate change scenarios were also obtained from MarkSim site.

Results and discussion

The results of prediction of general circulation models showed that according to the RCP4.5 and RCP8.5 scenarios, the total radiation for
maize growth period from 3418 MJ/m? under baseline conditions, will reach to 3983 and 3984 MJ/m? for the near future period and 4006 and
4023 MJ/m? for far future period, respectively. Under basal condition, the average temperature for maize growth period was 22°C which
based on RCP4.5 and RCP8.5 scenarios it will increase 2.3% and 4.3% in the near future, and 8.5% and 17.2% in the far future, respectively.
The amount of water consumed, water use efficiency and evapotranspiration in the near future climate change in the scenario RCP4.5 varied
as 9.1, -5.4 and 7.7 -0.18 % and in the RCP8.5 scenario varied as, 9.2, -11.6 and 6.7% compared to baseline conditions, respectively. These
values for the RCP4.5 scenario in the far future climate change condition were 9.7, -23.7 and 6.9% and for the RCP8.5 scenario were 10.1, -
50.7 and 5.7%, respectively. Regarding to the effect of sowing date, in both near and far future climate changes and under both scenarios, by
sowing the studied cultivars at late dates (May 15 and May 25) compared to the early dates (April 15 and April 25) and common date (May
4), the water use efficiency was improved. Among the studied cultivars, Simon cultivar had the highest water use efficiency.

Conclusions

In general, according to our results, sowing of Simon cultivar in May 25 which had the highest water use efficiency in both future climate
periods and both scenarios, it can suggest as a suitable strategy to reduce the negative effects of climate change on maize production in
Kermanshah region.
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