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Table 1- Details of the cropping system inputs for CERES-Wheat model during the different time periods

Olaswin aly 0,90 XV
Features Baseline period Future period
RCP2.6 RCP4.5 RCP6 RCP8.5
S fols 16 October
Planting date
cuiS WSl 350 plant m™
Plant density
CuilS Gos scm
Planting depth
Sl e 6500 (m® ha)
Irrigation amount
sl 2l 55% 55-70%
Irrigation efficiency
shasboy A5 jlone dlniin 65%
Maximum soil
water depletion
SI95 255 e 150 kg ha™
Nitrogen fertilizer rate
oS AeSTley clale 384 ppm 434 ppm 446 ppm 437 ppm 464 ppm
Co, concentration
i) Pge (e 60 cm
Effective root depth
S el Clay loam, Loam and Sandy clay loam
Soil texture
Yeor Bos ;3 placo,s adhin (LS Gluwogas hwgn -Y Joia
Table 2- Average characteristics of the Torbat-e Jam soils at depth of 0-30
SB cdb by l‘°“"5 5 OFor A—?‘i O‘)s 6}9“'3 Prowe |
Soil textu}e K P Total N Organic C EC bH
(Ppm) (ppm) (%) (%) (dsm?)
Clay loam 280 9 0.06 0.5 4.3 1.7
Sandy clay loam 180 6 0.03 0.35 3.6 7.5
Loam 260 10 0.05 0.45 41 7.3
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Table 3- Genetic coefficients of wheat in the CERES-Wheat model.

ulps

Coefficients

ipog

Definition

P1V Days at optimum vernalizing temperature required to complete vernalization
P1D Percentage reduction in development rate in a photoperiod shorter than the threshold (10 hour)
P5 Duration of the grain filling phase (°C d)
Gl Kernel number per unit canopy weight at anthesis (kernels g™)
G2 Standard kernel size under optimum conditions (mg)
G3 Standard, non-stressed dry weight of a single tiller at maturity (g)
PHINT Interval between successive leaf tip appearances (°C d)
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Figure 1- Yearly maximum, minimum and mean temperature and precipitation during 20 years period

for Torbat-e Jam, Iran
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Figure 2- Mean of long-term variations in precipitation and temperature for the near future during wheat growth
period under four different climate scenarios compared to precipitation and temperature of Torbat-e Jam in baseline
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Table 4- Mean weather variables during wheat growth period and simulated growth parameters of wheat in the first
and last 5 years of the baseline period
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Figure 3- Annual variations of simulated wheat grain yield in clay loam, loam and sandy clay loam soils during
1998-2017 in Torbat-e Jam
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Figure 4- Mean of precipitation before (left) and after (right) wheat anthesis during growth season. Data are the average of
first and last 5 years in the period of baseline (1999-2017)
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Figure 5- The ratio of light interception (A) and light use efficiency (B) in wheat during the growth period under the baseline
conditions and different climate scenarios in the Torbat-e Jam
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Table 5- Mean simulated variables of growth and yield in the irrigated wheat under the four scenarios of climate

change and baseline period
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Table 6- Mean of simulated yield of the irrigated wheat under the four scenarios of climate change in terms of reducing
irrigation water with increasing and no increase in the irrigation efficiency

so g Ve gyl gl

SL gy . = . =7
Irrigation efficiency of 50% Irrigation efficiency of 70%
Clay loam 6585(392) 6720(366)
Loam 5982(395) 6041(354)
CPR2.6 Sandy clay loam 5133(553) 5270(516)
4 Sle
0 5900 6010
Mean
Al 0y9 & Cod Ol s
Variation compare to the +240 +26.3
baseline period (%)
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o 5941 5977
Mean
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Values in parentheses are standard deviations.
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Introduction: Wheat production is an important component for national food security. Studying the impact
of future climate change on crop production is crucial to manage crop productivity. Improving our understanding
of potential responses of the wheat plant to these changes while taking into consideration agricultural
management is required for identifying best adaptation strategies. In Khorasan Razavi province, over 12% of the

total cultivated wheat area is belong to Torbat-e Jam region. The current study aimed to quantify the potential
impacts of climate change on irrigated wheat yield in the next 30 years for this region.

Materials and Methods: In this study, information on regional cropping systems and meteorological data to
study the effects of climate change were collected and finally, the impact of climate change on irrigated wheat
yield was studied using simulation approaches under different climatic scenarios. Long-term daily weather data
for future was generated using MarkSim weather generator software and the past meteorological data was
gathered from regional weather station. Daily weather data generated by four scenarios RCP2.6, RCP4.5, RCP6,
and RCP8.5 for a 30-year period. The generated and measured daily weather data was used for running CERES-

Wheat model. Finally, crop model outputs were used to interpret climate change impacts on wheat growth and
production.

Results and Discussion: The average air temperature during the wheat growth period showed that
temperature increased about 1.6% in the last five years compared to the first five years of the baseline 30-years
period. Furthermore, the average annual precipitation for the last 5 years was 51 mm less than the first 5 years of
the baseline period. The air temperature will increase about 1.1, 1.6, 1.2 and 1.8 °C during the wheat growth
period for the near future (30 years) under the RCP2.6, RCP4.5, RCP6, and RCP8.5 scenarios, respectively. The
precipitation over the wheat growth period will reduce by 9 and 8% under RCP4.5 and RCP8.5 scenarios,
respectively. Furthermore, the precipitation over the growth period would increase by 11 and 17% under RCP2.6
and RCP6 scenarios, respectively. The simulated wheat yield by the CEREC-Wheat model showed that the grain
yield increased by 5% in the first 5 years compared to the last 5 years of the baseline period (1998-2017). The
biomass production and harvest index (HI) also increased by 2.3 and 1%, respectively. The increased dry matter
production and HI can be due to temperature increase during the cold seasons, and more amount of precipitation
during the reproductive growth. The simulated wheat growth during the near future period (2018-2047) showed
that wheat growth cycle will reduce from 5 to 7 days under different emission scenarios. In the different soil
textures, wheat yield under RCP2.6, RCP4.5, RCP6, and RCP8.5 scenarios will increase by 24.4, 19.9, 24.9 and
25.2%, respectively. Furthermore, the highest and the lowest yield were obtained from clay and sandy clay loam
soils, respectively. Under the different emission scenarios, the mean incident light and light use efficiency during
the growth period would be increased by 20.8-24.6% and 5.5-8.3%, respectively, in projected climate change
as compare to baseline period. Reducing irrigation water as amount of 300 m* ha™* and simultaneous increase in
irrigation water use efficiency are possible incident scenarios for the near future. Based on these scenarios,
simulations showed that grain yield increased 26.3, 19.6, 27.2 and 25.6 % under RCP2.6, RCP4.5, RCP6, and
RCP8.5 emission scenarios, respectively.

Conclusions: The increased temperature and atmospheric CO, concentration during the next 30 years will
decrease wheat growth cycle, but increase the potential biomass and grain wheat yield under the different
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emission scenarios. The results showed that the increased yield production will occur under climate change
conditions, even if the available irrigation water would decrease by 300 m* ha™.

Keywords: Diffusion scenario, DSSAT, MarkSim, Simulation, Temperature rise



