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ABSTRACT
The current study was implemented by using general circulation models (GCMs) aiming at predicting the future
climate change as well as its impacts on wheat yield in seven locations of Khuzestan province including Ahwaz,
Dezful, Ezeh, Behbahan, Bandar Mahshahr, Ramhormoz and Omidiye. Accordingly, general circulation model of
HadCM3 (United Kingdom Met Office Hadley) under three emission scenarios (B1, A1B and A2) for three time
periods (2011-30, 2046-65, 2080-2099) were investigated. LARS-WG software was used to generate daily climate
parameters. The outputs of LARS-WG were used as inputs for APSIM crop simulation model to simulate growth and
development of wheat under future climate change. According to the results obtained, the future minimum and
maximum temperatures in Khuzestan will have increasing trend. Simulation results also showed that grain yield,
biomass yield and leaf area index (LAI) substantially increased in all locations under future climate compared with
the baseline period. Compared to the baseline, the highest wheat grain yield in the future would be obtained in Izeh
and Ramhormoz (7691 and 6596 kg ha™, respectively). Overall, it is concluded that over the coming decades, the
wheat grain yield in Khuzestan province will have increasing trend largely due to an increase in LAI (which is highly
correlated with grain yield). Other growth characteristics such as length of growing season had less impact on grain
yield compared with the LAI under climate change in all study locations. Also, locations with cooler temperature in
the baseline (i.e. 1zeh) will produce higher grain yield in the future.
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Table 1. Geographical characteristics of selected weather stations for the different regions in Khuzestan province

Location Latitude Longitude Elevation (m)

Ahwaz 31.53 48.40 18
Behbahan 30.36 50.14 313
Bandar Mahshahr 30.33 49.13 140
Dezful 32.20 48.30 140
Izeh 31.50 49.50 835
Omidiyeh 30.45 49.42 21
Ramhormoz 31.17 49.36 179
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Figure 1. The geographical position of the study locations
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Table 2. Mean comparison of different growth characteristics of wheat in the baseline

Trait

Location Grain yield Temperature over Maximum Length of growing
(Kg.ha?) the growing season (°C) LAI season (day)
Ahwaz 5628b 16b 4.6¢d 146d
Behbahan 5385¢ 15.5¢ 4.5¢ef 150c
Bandar Mahshahr 5321c 16.1a 4.7¢ef 144e
Dezful 5660b 15d 5c 152b
Izeh 6767a 13c 5.5a 168a
Omidiyeh 5230c 16a 4.5f 144e
Ramhormoz 5800b 16a 5b 145d

i DUNCAN (5 kel (g3l &L 0o y0 O Jleil mhans 13 (g kel o cime glas a0y (i 2 10 S ibe lacd > gl ls olie #
*Values in each column followed by similar letters are not significantly different at 5% probability level, using Duncan’s Multiple Range Test.
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Figure 2. Relationship between average temperature over the growing season and wheat grain yield in all study
locations in the baseline
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Figure 3. Relationship between length of growing season and wheat grain yield in all of study locations in the baseline

(Nakicenovic & Swart, 2000) calixs slags Liws g bo,q0 ;o (ppmM) CO, clale ¥ Jous
Table 3. CO, concentration (ppm) in different periods and scenarios (Nakicenovic & Swart, 2000)

Scenarios 2011-30 2046-2065 2080-99
Bl 410 492 538
A2 414 545 754

AlB 418 541 674

Slag )l g ooy don (1255le) (w2 9590 Gblio (oo eeldl posd bl )0 puiS (gal; Al Slao (12 Sike ¥ Jgu
i 8 lasbinl glas 5l 3l polie (ous]

Table 4. Average of different growth characteristics of wheat under climate change conditions in all study locations
(averaged across all periods and scenarios). Values presented in parentheses are standard errors

Trait
Location Grain yield Temperature over . Length of growing

(Kg.ha?) the growing season (°C) Maximum LAI season (day)
Ahwaz 6532(+391) 17.24(0.79) 6.17(x0.47) 137.24(+3.2)
Behbahan 6422(+476) 16.35(0.66) 5.74(0.52) 143(£3.24)
Bandar Mahshahr 6464(+376) 17.17(x0.72) 5.79(x0.4) 138(%3.02)
Dezful 6516(+371) 16.41(+0.84) 5.89(0.5) 143(+4.17)
Izeh 7691(+431) 14.04(+0.65) 6.8(+0.6) 160(5.6)
Omidiyeh 6278(+394) 17.19(0.76) 5.67(x0.4) 139(+2.95)
Ramhormoz 6595(+445) 17.27(+0.78) 5.97(0.47) 139(3.33)
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Table 5. Correlation between different traits under climate change in Khuzestan province

Grain yield Temperature LAI Length of growing season
Grain yield 1
Temperature -0.39” 1
LAI 0.8 -0.26™ 1
Length of growing season 0.79” -0.96™ -0.36" 1

S Fae BWS pae g ao )0 ) 50 Jloixl mlaw )0 ls cixe Bl s 4 4
*, ** ns: Significantly difference at 5 and 1% probability levels, and non-significantly differenc, respevtively.
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Figure 4. Grain yield of wheat in different locations of Khuzestan province under scenarios and periods in future
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Figure 5. Changes in grain yield (%) in all study locations under different scenarios (B1, A2 and A1B) and periods
(2030-2064-2080) compare to the baseline. The length of each box denotes variability across years and future
periods. Points show the outliers and whiskers at the 25th and 75th percentiles of grain yield.
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Figure 6. Relationship between length of growing season and grain yield in future
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Figure 7. Relationship between LAI and grain yield in future
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Figure 8. Relationship between LAI and grain yield in future for all study locations
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