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Simulating climate change effect on maize grain yield in Kermanshah province

using a process-based simulation model
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Table 1. Long term climatic information of the experimental locations
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Fig. 1. Geographical position of the experimental regions

YA


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

[ Downloaded from agrobreedjournal .ir on 2025-09-16 |

[ DOR: 20.1001.1.15625540.1397.20.4.4.3 ]

" s> Shas @Bl i 1 (g leant”

Rahimi-Moghaddam ) o1, plie so ) Loy
43 (et al., 2017; Rahimi-Moghaddam et al., 2018
e—lael 5 iwly (el APSIM Jus
g S )l el e ST lels
) =0 ag oS 15 5 oliile ST Okl 5o )3
Sl et 4SS G b S S s (VF S
3 g o 4 oLl S Ol s e 5 Sliis
s s Shas o i, o sla s e 12
(3 Ay Jab Jab s e e 5L
(D3 iy b dpb 53 e S5k 5 S
J’i‘rﬂi‘ﬁQﬁJ—%J@J}l’ﬁgﬁcE‘ Bl
i aalllan 3550 SLalliw g 55 oy T 5 i d8
:))A@KJAASQ\;SQCJY N WES
iy &S b el e ol 5 eslinl
3 Gt m) 53 4SS e (Glwand &l g, Oy g
Sl et o3lil &8y b e Lb 4ty
S s 3 Goll Glra o S
R s (Seifert, 2014)OriginPro 9.1 I ;3 e~

L& eslazw! (R Core Team, 2016)

Ll 53 e 250 Sl piie &S 25 0L S

(¥ JSC8) cbls dial o 31 g5 0T @61 s
Sl 53 S gled () 35 bl )3
53 31,8 5l 4,50/ 3l Lo s bty RCPAS
MJJ*&)M}@J‘;&SL&@)J?/VAQQH 093
23 el e ol oS Jl 5y (ST glas i1 58
dal g 3l , 8 sl 4,5 MFY L RCPS.S (g4 5l
s iy slos (ST (sles asl 531 Ap 53 V) A
aS Sosba s Olis LIl Ly, aeS sles wilea
31,8 Sl 4o )3 Y (glos IRCPAS (g g sl s
Sl ds )3 V) LS e a3 YF @ wloys3 s
a5 YO/A s RCP8.5 (g5 L 5o 5 (aivs slas

(it glos Sl 531 o3 \0) dy o 1 8 il

Y14

Jiu135 (Wayne, 2013) s 5 (Moss et al., 2010)
ol T il (gla g 5l AGMIP 555 55 Sl 0
5 a2wS sles) sl 095 5l Lol laesls ulal
Sl gl L g5 o o (6 5 (Sl caia
Lyl s Ws (g aolow gy Sl eslizal b odil
AGMIP j5 a4 S BBl gl o g
The Agricultural Model Intercomparison and )
Ls U] 5 (ol oui &1y (Improvement Project
2013a; 2013b;  Rahimi-)

AgMIP AgMIP,

=) .(Moghaddam et al., 2018; Ruane et al., 2015
Ol g oSl Sadds glaesls jloslaal b Sy,
Dlgmel SOl s ol Ol s g lales s Gllae Ol puis
Rahimi-Moghaddam et al., 2018; Ruane ) .
Sl Bl Sl gy slaesls Culg ys (et al, 2015
ol 93 3 (VY LS Yo Fe) ol 0T o5 S
A5 AgMIP iy, eslizul L (RCPS.5 5 RCP4.5)
TR
Ll s gl s ST Ll 8 (o iy S ey
O o5l (o 35 e GEL 3 Bl s
Shelaile S Oliwl 5o feily Lol ,d 53 &yl 5 Shes
Agricultural Production Systems ) APSIM Jd.
NERP Sl i Sl ¢S S (sIMulator
Jie ¢SS APSIM Jue . ls oslinul w655 9LaS
Slapivnw 5 )5 oS ) ST b (s5lwas
APSRU & Ay la 5 48 ol 5
(Agricultural Production Systems Research Unit)
slass, s (Keating ef al.,, 2003) Cwl odis sl
Syd by gilwand gl o APSIM Jus 5L0 5 ) 50
sles) glsn s OT Sledbl ols @l s, &y o
(ST 05,0 9 S OT (gl gmee) STl (il
ol i o e DLl S5l
50 SNES el ol G ol s S
231y esS 5 o i S VF S S
J"Jf“:‘f(’jidﬁ‘ﬁ‘.“ﬁ‘f‘édﬁ"Jﬁ“J" sliile S7 Olewl


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

[ Downloaded from agrobreedjournal .ir on 2025-09-16 |

[ DOR: 20.1001.1.15625540.1397.20.4.4.3 ]

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

I m . Leas |:| S
Maximum temperature Minimum temperature Precipitation
40 . -
Baseline _—A A L 20
30 _* ~ [
— A - 60
20 A | [ & - \A\ L
/.A/ —n I~ -
10 A/’/A// /l/./ \.\ A | 40
0 . T—] L 20
a—H—"T] u L
40 0 =
— ] A A F B
S 10 RCP4.5 /A/ \\ r80 £
< 301 Foox T
> / \ L 60 D og
5 20 = N 2
a % //‘/ /. .\ A\\ I §
3£ 04 a2 /./l — ~a r 40, B
£ ] T Lo 8
s 0 —1 | B " &
40 A -
30 - A -
_ /A NS B 60
20 | A /l l\ A\\ L
| _H N~
10 1 a1 L —a A 40
01 -——""/.// iy - 20
T T T T T I I 1 T T O

T
Jan  Feb Mar Apr May Jun

Jul
ole

Month
Lgﬁ)\;w):_gQla’c)_g:)JouJLa;Qb‘LabM}%‘MJ&)[{&L&L«}QM.&J{@%EA—* J.{.L
RCP4.5 5 RCPS.5

T
Aug Sep Oct Nov Dec

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

sl iile ST Ok w gd 53 OT JldGe oy o waS
S e T s LS 3 0 8 4 LS VYY)
L daslie 55 5slKS Ol ,gd 55 adls 5 Shae 05 5
VOY/A) i iy Jhad Jsb 4 01y e 1y s bl
c(fp)(v/v)wuafﬁcu_ﬁubuc(w
a3 YV/B) by Jeas Iy b s Les cnlie 5 S0La
Ay Jrad Jpb s mh amd G805 (18 Sl
s 5, Shas (¥ Jgd) 315 s (555 VAVE)
R adlate 33 L anlin 55 oliile S Ol g 53 S
YE/F) iy Jeasd Jsb o3 50 sles ke s &
(J53&K W) 1S rems il (3] 8 il 4 3
3 GauWWAY) ;=S iy Jad J b oY Jsis)

(F JS2) 591 paS &5 o st

YY.

SIRCP8.5 s RCPA.5 (55 5lim 53 1o 53 55 Sl
e e PR 5 F¥VIS s e L FYYA
Ol A3 53 5 680 i 5 ) dey sl
(S )b

Ol oty T (ol 5 (i s 31 oy
Lgx)b):):Q)Su\::)_iw)u) oliile S
0Lt s A (g5leas (RCPB.S 5 RCPA.5) (ool
sjﬂé}i)bjsﬁjsajsu\::j&kwd:b
o3 A P CS S aloyes banlis 53 )
(P S8) s el

Jds jleslewl L gilwan i @L:} ol =
33 asboygs g3 aly s, Shes oy 2w APSIM
5 G 55 0 84 UST1FFA8) LSS Ol g


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

[ Downloaded from agrobreedjournal .ir on 2025-09-16 |

[ DOR: 20.1001.1.15625540.1397.20.4.4.3 ]

" s> Shas @Bl i 1 (g leant”

20000
e T T e
10000 es’s7e," [ . oo = 2
5000 ege e® . & kS
(1]
04 eo° : : . eL E
a
= 0
% ‘s 20000 4 E
2 o
£ 15000 s 5z
= Se Y | 4 <
2 7@ 10000 '.'3. T ,,:. T . al o ﬁ
n - — ° L) k)
72 50004 o w el 2 % 5
E Fi x o®,0° %% o°, ..'o. o DO
< o S SNees 2¢O
= 0 et———— o® ee%00e = 00000 oo0s0 04%°% e : ol
O J E
20000 o
A
15000 4
)
10000 : * E g
5000 s - s - ~
0] o I T N
T T T T
oLzl S BEECY o LT el RICHNI . < W
Kermanshah Kangavar Eslamabad Gharb ~ Average of Province
b
Location

IS s bl oliile S Olil abote aw 55 sl 095 9 0T (gla g sl 53 S5 &l 5 Shas ¥ IS

Led e sasylis

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
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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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