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Background and Objectives: The plant have a close relationship with the
climatic conditions and their surrounding environment to go through the
stages of growth and development. Therefore, the knowledge and
understanding of the effect of atmospheric parameters on plant yield and
production efficiency is very important.

Materials and Method: The experiment was conducted in the form of a
randomized complete block design in three replications with five
experimental treatments including: no water deficit (control) (NWD), water
deficit at the booting stage (WDB), flowering (WDF), milking (WDM),
and doughing (WDD), in Varamin, Iran. Simulating the future climate,
using the HadGEM general circulation model under the RCP4.5 and
RCP8.5 climate scenarios in the three periods of 2025, 2055 and 2085, by
the AgMIP model using long-term climate data related to the base period
(1980-2009) was done. SSM-Wheat model was used to simulate wheat
growth.

Result: Based on the findings, the changes of maximum and minimum
temperature compared to the baseline in the periods of 2025, 2055 and
2085 showed that the maximum and minimum temperature under RCP8.5
scenario increased more than RCP4.5. So that under the RCP8.5 scenarios,
the maximum temperature increased by 2.1, 4.3, and 6.9 (°C), respectively.
and the minimum temperature increased by 1.5, 3.2, and 5.6 (°C)
respectively. The amount of precipitation in the periods of 2025 and 2055
under the RCP8.5 scenario increased by 4.9 and 5.9%, respectively. While
the amount of precipitation in the period of 2085 under RCP8.5 scenario
showed a decrease of 12.6%. The results showed that both in the no water
deficit and the water deficit at the flowering stage in the periods of 2025,
2055 and 2085 under RCP4.5 and RCP8.5, the FASW by passing through
The early stages of wheat cv. Mehregan growth were faced with water
shortage stress and the need for irrigation was necessary from that time.
Also, the length of the growth period of wheat cv. Mehregan in 2085
period was shorter compared to 2055 and 2025 periods, and this period
reduction was much more intense than the growth season. The evaluation
of grain yield in 2085 under the RCP8.5 scenario showed that the water
deficit at the flowering stage significantly reduced grain yield by 16.8%.

Conclusion: In the climate change conditions, the maximum and minimum
temperatures under RCP4.5 and RCP8.5 scenarios increased during the
studied periods compared to the base period. This increase was more
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intense from 2025 to 2085 and also under the RCP8.5 scenarios. Based on
the findings, the FASW in the no water deficit and the water deficit at the
flowering stage at the 2025, 2055 and 2085 periods under both scenarios
showed the absence of water stress. The results of the evaluation of the
grain yield showed that the reduction of grain yield under the RCP8.5
scenarios was more obvious and more severe than the RCP4.5 scenarios.
The water deficit both the booting and especially flowering stages caused a
significant decrease in grain yield.

Cite this article: Shiukhy Soganloo, Saeid. 2023. Modeling the impact of water deficit on wheat yield
under climate change conditions. Journal of Water and Soil Conservation, 30 (1), 71-89.
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Table 1. Weather condition of experimental site at during wheat growth season.

b s e sb
WL Temperature (°C) SL,L Relative humidity (%) S
Month Sl sl (Sl Pre(é'rﬁggt'on Bl sl- . SL.  Evaporation (mm)
Min Max Mean Min Max Mean
October 12.3 27 19.6 24.3 13 100 49 122.2
November 4.1 15.5 9.8 55.3 21 100 70 345
December 2.5 13.1 7.8 7.4 36 98 69 0
January -0.1 9.7 4.8 16.4 34 100 70 0
February 0.2 13.8 7.8 65.6 21 100 54 0
March 6.6 19.5 13.1 4.1 14 99 50 19.6
April 8.6 218 15.2 38.7 25 100 58 109.5
May 14.8 31.9 233 9.4 9 91 235 237.1
June 19.3 38.7 29 0 58 20 365.4
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Table 2. Some Physico-chemical characteristics of experimental field soil at during growth season.
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Figure 1. The maximum temperature, minimum temperature and precipitation changes under RCP4.5 and
RCP8.5 scenarios at 2025, 2055 and 2085 periods.
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Figure 2. Comparison of fraction available soil water in root zone at irrigated wheat cv. Mehregan during
growth season.
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Table 3. Comparison of the water deficit in 2025, 2055 and 2085 periods under RCP4.5 and RCP8.5 scenarios
compared to growth season (2019-2020).

Experimental treatments

Scenario Period : : — -
Non-stress Booting Flowering Milking Doughing

No- scenario 2019-2020 231 229 229 229 230
2025 210 208 208 210 210

RCP4.5 2055 198 197 197 198 198
2085 188 184 185 185 188

2025 206 205 205 206 206

RCP8.5 2055 188 186 186 188 187
2085 187 170 188 187 187
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Figure 3. FASW in root zone of irrigated wheat cv. Mehregan at 2025, 2055 and 2085 periods under
RCP4.5 and RCP8.5 compare to the growth season (2019-2020).
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Figure 4. Evaluation of grain yield under irrigation deficit condition at 2025 period under
RCP4.5 and RCP8.5 scenarios.
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Figure 5. Evaluation of grain yield under irrigation deficit condition at 2055 period under
RCP4.5 and RCP8.5 scenarios.
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Figure 6. Evaluation of grain yield under water deficit condition at 2085 period under
RCP4.5 and RCP8.5 scenarios.
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