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Introduction

Global warming directly affects agricultural production and food security (Ainsworth & Ort, 2010).
Temperature controls the rate of plant metabolic processes that ultimately affect biomass production and grain
yield (Hay & Walker, 1981). Although farmers are not able to control the climatic conditions, 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 (Moradi et al., 2014). One of the reliable approaches to
studying the effects of climate change on agricultural production is using crop growth models. The present study
was conducted to simulate the effects of climate change on phonological stages and yield of maize and to
investigate the possibility of mitigating the negative effects of climate change on maize by changing the sowing
date and selecting suitable cultivars as management strategies for adaptation to climate change in Kermanshah
region.

Materials and Methods

The study was conducted in Kermanshah region conditions. The evaluated traits included days from the
sowing date to anthesis, days from the sowing date to physiological maturity, total dry weight, and grain yield. In
general, the results of the evaluations showed that the CERES-Maize model can accurately predict the growth
and yield of maize cultivars (SC704, Simon, BC678) in different soil moisture conditions. After ensuring
acceptable agreement between simulated values with observed values, the evaluated model was used to study the
effects of climate change on maize production in the near future (2021-2050) and the far future (2051-2080)
climate change according to RCP4.5 and RCP8.5 scenarios and comparing them with baseline conditions (1981—
2010). The average of 17 general circulation models was used to simulate meteorological parameters under
climate change conditions. The common sowing date for maize in the Kermanshah region is May 5. In this study
sowing dates of May 5 and April 26 as early sowing dates, April 15 as the common sowing dates, and May 25
and June 4 as the late sowing dates, and maize cultivars SC704, BC678, and Simon were considered as
adaptation strategies to climate change.

Results and Discussion
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The results of simulation showed that regardless of cultivar and sowing date, traits of days from sowing date
to anthesis, days from sowing date to physiological maturity, total dry weight and grain yield in the near future
climate change in the scenario RCP4.5 varied as -2, -1.5, 2.7, and 3.3% and in the RCP8.5 scenario varied as, -
2.9, -2.8, -0.66, and -3.6% compared to baseline conditions, respectively. These values for the RCP4.5 scenario
in the far future climate change condition were -5.2, -5.4, -7.1, and -16.2 and for the RCP8.5 scenario were -8.8,
-9.8, -23.1, and -45.83%, respectively. 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 5), the length of the developmental period was shorter but other traits such as total
dry weight and grain yield were higher. Among the studied cultivars, in both future climate changes and
scenarios, the Simon cultivar had the highest grain yield. The highest duration of developmental stages and total
dry weight belonged to SC704.

Conclusion

In general, if any of the RCP4.5 and RCP8.5 scenarios occur in the near and far future climate change
periods, the sowing of the Simon cultivar should be in late dates on May 25 and will have the highest grain yield.
Therefore, it can suggest as a suitable strategy to reduce the negative effects of climate change on maize
production in the Kermanshah region.
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Table 1- Physical and chemical properties of the experiment soil

S b S Gos Bos
Soil traits Depth (0-30 cm)  Depth (30-60 cm)
Texture cél Clay-Silt Clay-Silt
Clay (%) ) 24.00 27.20
(%) Silt cdow 39.00 38.70
Sand (%) (s 37.00 34.10
pH 7.55 7.60
Cation exchange capacity (meq.100g) 5515 Jols cub b 18.50 -
Soluble salts (dS.cm™) Jsbxe &Ml 0.60 -
Organic carbon (%) JI cp,S 1.17 1.12
Total N (%) JS 5955 0.17 0.11
Absorbable P (ppm) wls LB jaus 5.20 -
Absorbable K (ppm) Cis b pawls 340.00 -
Soil ware in wilting point (%) 1> (53503 4k » S 20.50 22.50
Soil ware in field capacity (%) _<ly; cud,bs 4> > Sk 32.50 35.50
Soil ware in saturation point (%) gl.sl abi > S O (glgixe 49.00 49.50
Saturated hydraulic (cm hr?) conductivity bl (Sdgyid colin 0.41 0.29
Bulk density (g cm) ol ogase o 1.42 1.45
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350 pLB)l 5l 1508, » CERES-Maize Jao sla o yiw
L cdls jl 59y o9 0)93 Jp-bo <ol )5 5t b o
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Table 2- Phenological development stages and yield of maize cultivars in the baseline period (1981-2010) and common sowing

date (May 5)
SC704 Simon BC678
(A5 B 236 5y 80 76 76
Days from sowing to anthesis
Days from sowing to physiological maturity
LS 2 p,55k8) JS St s 22817 22604 20478
Total dry weight (kg ha™)
(S 12 p55k) o 2,8l 9842 10266 8141

Grain yield (kg ha'l)
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