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Simulating climate change effect on maize grain yield in Kermanshah province

using a process-based simulation model

FCdi 3 grn 373 s Lo, T8 S e el pdie e s

oS>

5l uu;wlb_,u;u;gu,;(ZeamaysL.)o,s4!;;&ﬁmﬁlﬁx;|@u@.ww.¢@3’.f5:;Mea.)‘w)@:.c‘.d.fmw)
FVO-FYA (V)Y Ol (2105 pole dbomo . 1 TuT 5 Jue o5

() i OIMG eSS § @3 § pilS Gl Wil A Lilisie SaisT S @Bl s 51 ol (Slod il 31
RCP8.5 9 RCP4.5 (593 3w 95 38 &3d 415 8 Khos p aull i 1 sy soliedy polo Guioi .o o0 35 Wb o
Ol ygs 4w y3 Yo¥+ 6 Y&+ 098 (sl (Agricultural Production Systems sIMulator) APSIM  fow 3! oolaw! b
Qb Dol ol Sodld 3l ookl b o T el Cuxdg ygkiie cpl (Sl y b Pl O 48 SLTEMWl g 5SS wliile 5~
The Agricultural Model Intercomparison and Improvement ) AgMIP g, 3l ookl b § BOLw g (gl
S g3 sl 13 lod SBluo (w2 90 dilaio dw B 33 45 A1S O W .Ab Jw g YeYe EY-E. Sy Sl Ty (Project
RCP8.5 (Representative Concentration Pathway8.5) s RCP4.5 (Representative Concentration Pathway4.5)
R 457 318 Ol APSIM Juw 31 oslitn! b (gilwdund zuls .odlb unles ol Bl doyd 1Y 9 1) Cui ja g yobay
YYEY) oliilo y5 Ol sad 53 slAd0 oy sioS” 9 (LUK 58 p T oks™ 1£1A1) 9IS Ol yeds 0 w4l 098 10 DHd 41 & Khos
b 4 o ulis RCP8.5 g RCP4.5 (593 5l 90 1 53 a8l judd sl ol 50 (Silwdud guld .Cwl 0393 (KUK 10 p 5ol
(Ao 90 Ly 4) by Jad Jobo sl 9 (815 5lw 450 ¥ 9 +/0 b j ) Wiy fad Job 58 Ld pSlo il 381
Lyl gl 30 45 310 OlE5 JalodT ol gl .odb dales Sal™ woyd 4+ 9T Cui i 4 4l 090 b dwlio yo Dyd 4i1d & Khes
Slgdy (9l ply 3gd 0 ol gl 410 5 Khos sl Cal Fadgo cpl 9 355 0 plmil Yo (Sdkd 15 Dyd AU (aldl i
Ogh S5 el 30 kT Zolb A F Sl 0595 Ol Bolao jloul 8l Gbole 10 D33 bl Olo) il b 45 dgb 0

ol Wy Jow 9 AGMIP (8 loduds ( olBl (S99 sl 033D dod sl 81 s guuls” (sldoly

\Y’QV/\'/\YZ&IL-}%@)U “‘QV/'F/'FZC_&Q)J'CLJU
MWA@‘J%(}&LQM}}&}{}&L«&MB—\

ce \;ﬁj?aliidl: SalaS eaSiils S5 miila-Y

(deihim@sbu.ac.ir eﬁ:.jj:ﬁl U.m«:) (oS AJ&A)@.&.F EW) oKl LSJQ:M (\}l& au\g.f:..h)_ji BIPE - o

S sl sm Olejle (6555188 wlislgnoy § e F

AR


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.4.3
https://agrobreedjournal.ir/article-1-974-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1397.20.4.4.3 ]

Y4y Ql:mﬁ) & AJL;.:« Lr:.m«:.: .u:- Q“Q'_ﬁ' g|)) r}k— 41?;&"

F e LAl pl el i a0 a5 L
K Aleds g1l 0T & 51 6 8o 31t sl
o3l l (my s 5 4y 520 S slagla,Kal,
b ol gladde 5 (gilwdde Sl
Deihimfard et al., 2015; ) el o1, OlalS
sladis .(Rahimi-Moghaddam et al, 2018
L 15 0alE 5, Shas 5 goi 5 i (5 lmas
oS SN OS5 o0 BOT Sleslizal b 503,87 oo i
oy 2als glaay & 5 b i 65osleS !
S i (S Gy e Asle e O
g sla S apslinplil o s (couS
S 5 0dd b gl 3 OLalE) e el OLalS
Chenu et al, 2017; ) 5,5 Jods (ol osli |
D) (a.x_E.au_A.?-) .(Rahimi-Moghaddam et al., 2018
,> (Rahimi-Moghaddam ez al, 2018) Ol,LSKaa
PO A5 gl s ST Sk 51 GaleT
93 Com APSIM Jue 1 bzl b 1y Ol ) s Ol
S esliwl Ly sRCP8.5 s RCPA.5  —oil (g 5 5l
Wsls 58 sesls )3 bl s, se AgMIP s,
505 slae blowe il sl el Las iyl 53l aS”
LS Gosb 4 s o0 lails &)3 s Shes el
S1s 3, See 51,8 Sl a3 ¥/ 5 YT 15l
3 74 RCP8.5 sRCP4.5 (g5 L 93 ;5 So)b
Jie (6,555 (iale3T 53l oo L2alS YY/A 5 VWV
Sl 5 T bl skie 4 AgMIP 55, 5 CERES
slesl T S Sl 20 5, Sas o Lell 0T
DL s 35 13 eslinl 550 ol ol e
gdbyoy9 Jeb galsS Eel Les ilislas sls
ftsn ol 535 on (S ey 0555 Jgb 53 s
Sl 5 )3 ol s s glgml i el Cel,
(Ruane et al., 2015) 5 4% . cl:f o) s Shes
5 aals 8 Sistans 5 it bl 4 ol
355 ol e s Glajls L 4 e 5 L

AR R4

4o
el 03 (o b 50 o BBl ki 059
e Slalae g ol o s Lis jul jw ole
(Luo et al., 2015) Sl oy el & a5
S Sl 2l B o) s sl 51 S
JsIlm ctn 5,138 o (Lo et al, 2015)
Intergovernmental Panel on Climate )V’*HG‘ S
P 03 o cb_,u slas u:i:L:» «(Change; IPCC
EO-N/+F (63Ms VA=Y N Y) w5 dE JL Y
(IPCC, 2013a) Cul 4l 21530 31 & Slo 4> 5
L;L@\U&AJCE_»LgLn;ScMUZJ\fW
0293 4 e 03,8 Bl a3 ¥ JIVO YN O 5
sl dale il (edhe V40 e B YADY) b
bl dal g aalsl 55 Y Jla Sl dom 5l
AL il glady T3 Les 2l 31 .(IPCC, 2013b)
Sl 5 jamads 5 a5 5 s i 5% ke
ol 33l moman das o 15 ST S 1y (g i g
Csb o ul o Ses 8l i 1 b gl
iy slagaly 5 oolyj 0lalS 5 Shes 2als
ey Il Ol il s ey pl b sl T s odomy
st g 115 il S 5 L
OLHLSKes 5 5 JLie sl (Gohari et al., 2013) Lsl
Ay SS A W S ui)\)'f (You et al, 2009)
3 Shee Wl g o pkS sy b I b 55 s Sl
Ui lesT eSS Ha das 2alS sy Ve BV 4l
S (Araya et al., 2015) ol,LSen s U, T bwy
LS 53, AgMIP g, 3l oslicul U el Ol i
The ) CERES 5 APSIM Jus g5 31 slaul L & )3
93 &> (Crop Environment Resource Synthesis
LS5 b gy s RCPB.S 5 RCPAS il (g gl
QJSoL:f:ngw &Ylgc.ﬁ:lfd.ujactfa\: Olis
:)@94{:\:;)&3@&033\3{.&:;6}&4:&\)
YV 0,5 0LL U adl (g5t 53 8 Lod D)3 olE
RNV EINEIN L GRWSPY 7 3 o) N <IN Ap


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.4.3
https://agrobreedjournal.ir/article-1-974-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1397.20.4.4.3 ]

" s> Shas @Bl i 1 (g leant”

a cadly) Sdadily glmosls (65T e I ey
—Lil L;Lmlf:_m_»\ 3 ol 53 aS ol s
ol wl L cCbls 359 O b9 o &5 (glaesls
(Weather Data Manager) WeatherMan 4t , ;|
c.)._,';rf 5 O slaesls (Hoogenboom er al., 2003)
03 a8 opl a5 b e Lidd G5Lul 5 #OL]
Cd AU e sl ga sLaoln) 1 55k
oslaiuwl b o Ls.5l:.§T Slel sl 5l oslanal b e gb oo
ol Ol e «(Prescott, 1940) (U):_..ijT abyl, ;)
b 03 e ol 2 53 4l
el el Coa by 55T 5 Latea
L5 bl eis SN 2Ll s (g 2050 Ghle
5 03Ul HAdGEM2 o gas 55,5 Jbe 3l o3
03 S ey 9 dds sl Sl esla ol (6l
5y5— (AgMIP  2013) AgMIP s, 0T (sLsosls
Ssolw 93 51 Gios ol 53 .0ob S 15 ol
e iS5 . dd eslin W RCPS.5 5 RCP4.5
9 Solwdan i S cva;\ e Jgdl e s
Sla S L Ladde SLSG TP
RCP (sLa gy sl 5 .l bl il 530 iy
03 9> ((Representative Concentration Pathway)
a8 A5 Ol S (50 n 5 S ps
Special Report ) SRES (gbs g jliw 4 Cd slalslE
9 ol s asl ((a)\_g.g- ui)b'f—on Emission Scenario
4Bl 2alS oot 1S 53 aloalsd pde S sk
i SIS s Lagpslon oSl sk 4
by owly 5 do il S5 Gla gl Jols
Luly d (6la gl ¢ 5 RCPAS 4l dii
G sl 0,58 Lulsl B Les Kk 0T 3 45" ol
LS w4 O 8 Lalgl 5l g amsl al sl Ce
solw ¢SO RCPB.S (g5 5l a8 Il y5 355 0
A s YA 1L ol 531 0T s aS Coul aslud
Sl g Bl VAL YD 055 51 S

Q‘)&M)uﬂ}nb}:lﬂsﬁ)u J\JJ}A)JM

Yiv

S ol O s JU e C}_SJJMJGAJE
$523LiS DY game A 5 Gaptee 5 g 5 6
.(Eyshi Rezaie and Bannayan, 2012) J_&L ails
Lo olS ol ol S il n sy 55 1 g o
S5 bl Ll 55 558 o
4 .(Moradi et al., 2013) 545 s CoiS Oglate
3 iS5 e Sl Sl Olejle S
S Y 0T S W 5, 158 Y40 Ol ) s
S ALY L oLzl S oliwl L(FAO, 2014) ol
J=5 a3 W) sl (s Y07 A s W) g
)_Eij\r_hc\))}_ﬁ;f(al_inb'n_njéc()}_i’su\_:j}:
315 A g Ol i 5l e 5 CiST o el
O3 Jswemes Sl 45 4> o5 L .(Anonymous, 2014)
Cdlay 005 5 4y 5805 5 oliile S Ol o
Bl ks P (e e L G ol S lud e

.MCW‘QJSQ‘JJJQw}F‘M)J{aA;&T

b9 3 Mg

3 3IKS oliile S Ol g 3 bl G
s Lol oL il ST Oleal 53 b LTSl
Vgl j3edi sl sble SLsl i Olasie
YFPFe Comls U olisle S Oliwl .Cml o a1,
o3 VB 5ol ng,,.:.fgj_';,; cszﬁ,xzf
ol 5l olzile S Ol ol 1yl 1 Ol ) b
S Sl 5 Ol Ol & g S e S Ol
3gdmma Glye 5558 4 28 Sl g Oles Ol 4 G 5

(O JS8) 558 0
Sl S el Sty glaesls Guass ol s
iy (gilwand 5 oliile S Okl 0T (Bl ot
Wi g anS gloes Jold i esla ul )5
Olelw sluas 5 (e ) 5L c(:\fuﬁb 4> ,3)

s dl ) 5iST wlle Olejle (1 aS L g ST


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.4.3
https://agrobreedjournal.ir/article-1-974-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1397.20.4.4.3 ]

Y4y Ql:mﬁ) F AJL;.@ Lr:.m:.: .u:- ‘"‘.J'J'l' g|)) r}k— 4\1;;&“

andllan 3 90 bl Sde Al od8l SledI - J gt

Table 1. Long term climatic information of the experimental locations
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Fig. 1. Geographical position of the experimental regions
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Fig. 2. Mean long-term monthly cumulative rainfall and maximum and minimum temperatures of

Kermanshah province in the baseline and RCP4.5 and RCP8.5 scenarios
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Fig. 3. Maize grain yield under future and baseline periods in experimental regions in Kermanshah province.

The points on the figure represent the years
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Table 2. Mean temperature during maize growing season, cumulative radiation and cumulative rainfall under future and baseline periods in experimental

regions in Kermanshah province
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- aLTasd Baseline 22.5 1834 18.8
Esl;nf;gé Gharb RCP4.5 25.2 1819 14.8
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Simulating climate change effect on maize (Zea mays L.) grain yield in

Kermanshah province using a process-based simulation model

Rahimi-Moghaddam, S.!, H. Eyni Nargeseh?, R. Deihimfard® and
M. Haghighat*

ABSTRACT

Rahimi-Moghaddam, S., H. Eyni Nargeseh, R. Deihimfard and M. Haghighat. 2019. Simulating climate change effect on
maize (Zea mays L.) grain yield in Kermanshah province using a process-based simulation model. Iranian Journal of Crop

Sciences. 20(4): 315-328. (In Persian).

Rising temperature as consequences of climate change could affect on the various processes such as
photosynthesis, respiration, partitioning of assimilates and ultimately grain yield of agricultural crops. The
present experiment was conducted to simulate the impacts of climate change on maize grain yield under two
future climate change scenarios (RCP4.5 and RCP8.5) using APSIM model in three counties of Kermanshah
province (Kermanshah, Kangavar and Eslamabad Gharb). Future climate data were projected by using long-term
climatic data for the baseline period of 1980-2010 and AgMIP methodology for the mid-future (2040-2070). The
results showed that, on average, the mean temperature increased up to 11 and 23 percent under RCP4.5 and
RCPS8.5 scenarios when compared to the baseline, respectively. The maximum and minimum grain yields in the
baseline were obtained in Kangavar (14399 kg.ha!) and Kermanshah (7741 kg.ha!), respectively. Simulation
results also showed that average temperature during growing season rised (0.5 and 2 °C under RCP4.5 and
RCPS8.5, respectively) and length of growing season decreased (5 and 6 percent under RCP4.5 and RCPS.5,
respectively) which resulted in a reduction in maize grain yield from 69 to 90 percent under RCP4.5 and
RCPS8.5, respectively. Results illustrated that under climate change conditions, flowering of maize may coincide
with high temperatures and this may reduce maize grain yield, therefore, it can be suggested that changing the

sowing dates in the target regions prevents the coincidence of the critical flowering stage with heat stress.

Key words: AgMIP, Climate change scenario, Crop model, Maize, Rising temperature and Simulation.
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