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Table 1- Soil test results
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Table 2- Geographic characteristics of station
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Table 3- Characteristics of scenarios A1B, A2 and B
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Table 4- LARS-WG model evaluation indicators

Felb MAE RMSE R?
Parameter
e 0.145 0.1887 0.9995
Minimum temperature
| e gl 0.2107 0.2511 0.9995
Maximum temperature
b 0.1634 0.2355 0.9972
Radiation
ot 4.0557 5.5066 0.8899

Precipitation

ol oliadss p» wlslen sla She (gjlwand » WG ilwJie p LARS-WG Juo sUlg asS ol ol ol
Sayari et al., 2011; Ansari et) cusl odpw, 3ol & 5 pbie Gilwans 3 15l e oo g Conl canlio wliilgn (sla S
[(al., 2015 LARS- Jae VL (oLl 555 odlitul 0an] 053 (slys Waodls

4l 093 )3 (951 9 lod (55lwrdmsd 53 (o908 (13,5 (S0 (sl laye (S0l Ady; -0 Jgi
Table 5- Root mean squares error of general circulation models in temperature and precipitation simulation in baseline period

oL 095 s GFCM2.1 HadCM3 INCM3 IPCM4 MPEHS5 NCCCSM
General circulation models
> 7.9 2.4 31 2.7 0.59 3.3
Temperature
f’z_)b' X 1.15 0.76 0.77 0.79 0.28 0.6
Precipitation
s (e 45 1.59 1.94 1.78 0.43 1.95
Mean error

0,3 0 Jloin! g 0 F gt sl yg03l gl - Jguo
Table 6- Results of t and F tests at 5% probability level

ol g e SBLOBL Ol il sles alalo ofile i1 o wlale (nSile

"' g
e Aersielonny o (BN MO A A oy
variances temperature temperature
(Statistical test) s bl o905 t-test F-test t-test t-test
omnsd olo 3o oo
Solar month Christian month 0.99 0.17 0.52 0.29
Ot 445 (January)
REEN 4,4 (February) 0.99 0.34 0.9 0.29
o598 ol (March) 0.55 0.21 0.18 0.91
Cadigmd)) Josl (April) 0.37 0.52 0.34 0.77
sl = (May) 0.33 0.71 0.038 0.43
5 ope; (June) 0.34 0.74 0.23 0.84
sl «Ys (July) 0.15 0.22 0.25 0.83
JYRes cags] (August) 0.34 0.09 0.6 0.13
s ol (September) 0.09 0.64 0.29 0.3
Ul 51 (October) 0.49 0.56 0.69 0.79
;N sy (November) 0.61 0.55 0.48 0.14

@ solos (December) 0.42 0.83 0.39 0.44
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Figure 1- Comparison of the monthly average of simulated maximum and minimum temperature and precipitation (2011-
2030) compared to the base period (1979-2010)
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Figure 2- Comparison of the average monthly simulated maximum and minimum temperature and rainfall
(2046-2065) compared to the base period
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Table 8- Growth period of corn cultivars during the base period (1980-89) and future periods (2011-2030) and (2046-2065)

) 89 Job iy 2,90 Job iy 0,90 Job
g w)\ ’i \ YoV Y Yoy Ye£1-YeN0
Variety e Growth period (day) Growth period (day)
Gro"‘(’ég)f’)emd 1980-2010 2046-2065
1980-2010 SRA1B SRA2 SRB1 SRA1B SRA2 SRB1
SC705 120 119 119 118 115 115 116
SC704 120 117 177 116 114 114 114
SC70 125 122 122 120 118 118 119
bgio
122 119 119 118 116 116 116
(Average)
y)t.u) SR

(Ye€U-Y+70) o (Yo 1V-Ye¥e) ouisl glaoygd g (YAA=Y Vo) asly 0,95 ;3 )3 olE, ails 3 Shas -4 Jogua
Table 9- Grain yield of maize cultivars during the base period (1980-1989) and future periods (2030-2011) and (2046-2065)

s b 3 Slos bwgio 3 Sdos bawgio
:wv-r.s. IR RN Ye£1-¥+0
5l . Average yield (kg.ha™) Average yield (kg.ha™)
Variety Average yield 2011-2030 2046-2065
(kg.ha)
19802010  SRAILB SRA2 SRB1 SRA1B SRA2 SRB1
SC705 5515 5098 4850 5008 5035 4770 5050
SC704 5657 5161 5132 5069 5354 5364 5395
SC703 5321 5180 3939 5085 4121 4131 4130
buwgio
5497 5146 4640 5054 4837 4755 4858
(Average)
9.:)1.“.; SR

(Yo€U-Y+70) g (Yo 1)-Ye¥e) ouis] glao,gd g (YAA-T Vo) asly 0,95 ;5 )3 0Bl JS wlogw —V+ Jgun
Table 10- Biomass of maize cultivars during the base period (1980-1989) and future periods (2030-2011) and (2046-2065)

J5 elegn bawgio J5 elegn bawgio
I wlogy bwgie Tey)_Yote Ye£T-Ye0
a3,ls YAAe-Y Y~ Average yield (kg.ha™) Average yield (kg.ha™)
Variety A\/erage }/1|e|d 2011-2030 2046-2065
(kg.ha)
1980-2010 SRA1B SRA2 SRB1 SRA1B SRA2 SRB1
SC705 12052 10600 10182 10406 10607 10682 10691
SC704 14038 10793 10683 10591 11115 11138 11205
SC703 13055 10742 9648 10545 10047 10071 10124
bwgie
13048 10712 10171 10514 10590 10612 10673
(Average)
y)l.uu SR
3y Slas yiblS a4y orie wud gl g Jul adgs Jre ) Wy ol sebods Lo iuli8l as” o ,S” 45135 Richard et al. (2015)
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Introduction: According to the present state of climate science, the increase in greenhouse gas
concentrations will result in changes of the climate parameters; particularly, an increase of the global
temperature and changes in precipitation are expected. These changes in climate, which are likely to occur
during future decades, may have significant consequences (positive or negative) on the development, growth,
and crops yield. Climate change and its impacts on water recourses is known as one of the most important
challenges which human would be faced with it in future century. Future climate change in each region can be
predicted through the models of the Globa Circulation Model (GCM). It is also possible to investigate the effect
of climate change on the yield and the water requirement of plants using performance predictive models as
Aquacrop model. The main objective of this study is to assess the effect of climate change on the future climate
of Moghan plain and also, simulation three corn hybrids parameters such as grain yield, biomass yield and
growth period of corn, under different irrigation treatments.

Materials and Methods: In this study, AquaCrop model was used to simulate grain yield and biomass of
different maize hybrids under the future climate in different irrigation treatments. For this purpose, rainfall data,
minimum temperature, maximum temperature and sunshine model of the LARS-WG fine-scale model with
using six general circulation models (ADCM3, HadCM3, IPCM4, GFCM2, NCCCSM INCM3), for which three
scenarios the fourth report of the Climate Change Board (A1B, A2, and B1) was predicted and reviewed for the
Moghan region during 1970-2010, 2011-2030 and 2046-2065. AquaCrop model was calibrated and validated by
field data (2015 and 2016 year), corn plants collected in the area. Then, the grain and biomass yield values in the
upcoming periods for different irrigation treatments (11 = normal irrigation, 12 = irrigation cut off at vegetative
growth stage, 13 = irrigation cut during flowering stage and 14 = irrigation cut off at the seed filling stage)
different maize hybrids (C1 = SC704, C2 = SC703 and C3 = SC705).

Results and Discussion: According to the results, in the statistical period of 2011-2030 compared base
periods (1970-1999), the average monthly temperature was 1.41, 1.35, and 1.66 ° C, respectively for scenarios
Al1B, A2, and B1. Also, the average monthly rainfall will be reduced to of 6, 11 and 15 mm, respectively, for
scenarios A1B, A2 and B1, and during 2046-2065 periods, compared to period of 1979-2010. Furthermore, the
monthly average of the temperature will be increased to 2.9, 2.69 and 2.32 ° C respectively, for scenarios A1B,
A2 and B1. During this period, the amount of rain reduction was estimated at 18, 15 and 14 millimeters,
respectively, in scenarios A1B, A2, and B1. The results of simulation of grain yield and total biomass of maize
cultivars under the influence of irrigation administrations using AquaCrop model showed that the root mean
square variables of seed and dry matter yield errors in years 2015 and 2016 were 413 and 891 kg.ha™. The root
mean square mean of normalized error of seed and dry matter yield was 11 and 10%, respectively. Also, with
using future meteorological data under different scenarios was observed that growth period, grain yield and
biomass yield during 2011-2030 and 2046-2065 periods for three scenarios A2, B1 A1B were decreased. Among
the cultivars studied, Hybrid SC704 corn had more growth and yield than other corn hybrids, and this figure
could be recommended for future climate change for Moghan area.

Conclusions: Future meteorological data under different scenarios of climate change will decrease growth
period, grain yield and biomass yield during 2011-2030 for scenarios A1B, A2 and B1, respectively, 7 %, 16 %
and 9%, and during period 2045-2065 for scenarios A1B, A2 and B1, respectively, 13 %, 14 % and 12 percent.

1- PhD of Agroecology, Department of Agronomy, Faculty of Agriculture, Zabol University

2 and 3- Associate Professor and Professor of Agroecology Respectively, Department of Agronomy, Faculty of Agriculture, Zabol
University

4- Associate Professor, Meshgin-shahr Faculty of Agriculture, University of Mohaghegh Ardabili

5- Assistant Professor of Agroecology, Razi University of Kermanshah

(*- Corresponding Author Email: abasat.rostami@yahoo.com)



VOO ylroccins 4o (5 kel nS Lyl s i (Z€A MAYS) 553 0 ,Shod gl y 3 puedBl yuiti 51 51 (6 3L dunils

Among the cultivars studied, the growth period of SC 704 hybrid was higher for all three scenarios than other
hybrids and it has more growth and yield, therefore can recommended to change future climate for Moghan
region.
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