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Optimization of rice (Oryza sativa L.) and subsequent soybean (Glycine max L.
Merr) cropping calendars under the climate change conditions using dynamical

general circulation models (GCMs) and DSSAT crop model

Voo S SV e 5l pese 03y G Lo e

ol

,» (Glycine max L. Merr) u ,. ps> osS 5 (Oryza sativa L.) T ety s (S5l NP0 395 S L E 9 2.8 (2N g 090 03I

JOY- FYY(F) Yy Olpl (sloi pole 4 pis DSSAT b;aal._f Jbe g o (50 uinzjf uir‘\'i’ sladde jleslazal b V.:J.il et il

1 e o 35 9l 33 ! Sl elg ol G SIS 9 Bazuds 3 O Slex isle T o § peldl i
o3t il 4151 41 (OT 31 o P93 CuiS” Ol gis 4 bgwr § O Oliwl 53 ol Culs” Olgie 4 g5y & ot g (ol T gk
Mool by (atgh (nf 50 b 10 (Bl Dl i Ak 1L dbllo 51 (Flo) 0 i3 93 53 00k 3 VLS (£1)) w98
Sazminl B 9 (cunld 5 30L09) bgw 153 95 Ao 93 LIM! g (AL (e 5 (02) &5 2 1) 98 Wl 1T (59098 Dl
$ ol 4w 58 5> (0ge O F S 4w (9 5wl 9 MarkSImGCM oo1s oSl ouls whido 395 (cwlbilgd (soll)
o™ 90 4518 8 pShos 45 310 LS gl .ol DSSAT fow dhwg 4 00l 30 OALT & Klos (5 5lwdnd 49 pIOSI ¢ gl Cublalg
U bl o) g & shos T V-17-0¢ 0,98 0 RCP8.5 (593 5l 30 457 (59505 4y «uli1d Sl (Slocalin 090 4 S
A5 50 Sl 50 &g g 39 08 b 45 318 O (8 Hlwdands gl D 59T 9 Ao 3D TV I BT Lo od 5 0 los Al g o ya 1)
S92 ol 10 .ah A algS fol> bl il F sl 4 S (5 YL 410 5 hoe U0 oy T oulBl (S0 595 9 Lagy b
Sl Sl 50 b bguw ol (Sl 810 i o 3 10 B 15 8 Shos fdT (bl g gl 50 gk ¥+ T7-0- 090 0 RCP8.5
Ol o3 T 60 hoe sl (30l g o) 33 (192580 10) bgwr Pow Sl Zu sl 50 45 yobo 4 s Wb lgs 418 & o dgug
o=l @ bl ol 3597 9 o33 YA (gl 0398 Culils” oy sl 4 S 3 5o gug O o Ctld 18y (Sbgu 1O D o0
AL G0 us b ilgi o0 bgw Seln) £955 00 136 5 Jlo (2ful SS9y it 785 Seln) E955 90 R i (G
W lod Ol 1) (oalBl O g FT1 50 0L 90 (ol & Khos

Mark Sim-GCM g 5 Kloe (S jlwdmss RCP (Sl g3 5buw ¢ o8l Ol pudi (20 9 1 SlS™ (S0 519

sl o sl 85 (5 75 oy 3l 2 s e AERANATSE SR R ) SR AN A Y Y
Ol Olan i o gy o83l (5555138 0Kl (5 575 (5 smdils -
(SWsabzi@basu.ac.ir 1K S ) (oS 451K0) 01 cOtan cliv o gy o iils (6555128 0Kl sl ¥

Yov


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.4.5.5
http://agrobreedjournal.ir/article-1-1192-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1400.23.4.5.5 ]

Voo Ql:,,...«j‘\cu)ugr}m}\;ﬂ:{.&\?g"Q\IL\LSc\)J'c}LcAifi.S"

W LS el (6 LT 05T aw 5l eslinl
Jle s sl Sl o o Kils s 5 gy G35
55l el ol e . disls 513 gy 398 |y 0dd
03 gdus 33 (el 5 Sy A o 9> a
onlie oHLS suiasilis & Cuils 45 Jed LB
@ﬁ>§w,u)5uu§u@u@6\ﬁdw
L (Ilkaei et al., 2016) 0l ,LKes 5 oSl il s
éu'@,u 32 Lbgw r\_éjl & Sasinl 3 (g 5lwacs
4z (CCROPGRO Jus l esliwl Ly ClS” Calides
Szl b g5luwand js Jdw ol el 1,8
5155 RMSE (sla o ls bl by dy
o 51 6,505 Olaime 103 S 6, LaIR? 5 &gl
5 &l oz o5 (Chun et al,, 2016) ol Lo 5 ols
Oles 5 cyme- 5 a5 (Ray et al,, 2018) of,Sen
Lol b 29Ky s (Hasan and Rahman, 2019)
33 dde ol 48T W ses bl ;S CERES-Rice Js
=S g3 Shas 5 i)y bt 5 Gt
Sy Sladss ol I 5y s ml bsyls osllas
el Ll ys elys Sy s Gla ) (b
Sedie b posae 53 8 Gladde mls blijl 503
S tags ssdan 53 o 5 el okile U shie LS
S Olse s (o5 B (gLl o plo]
ol St L ablie (8 Sl s, Sl oy S g
LS 5 (lae ol i a b § b ys
L —dow ¢S 3 (Mohammadi et al., 2015)
@l 5 ST Sk Ll 5 o i A5 (5l
S5 ,S Jas =5 sls s Sl o
&l b1 saz @b gl 4w )>ECHAMS s 5 s0s
Sl (YOFF-Y 88 s Y N\ =Y oY) ol 0T (gla sl
33 4SS sls olis @L:J ..L_Sbjf eslinnl Sy Ol gl
(31,8 Bl aom 33 V=Y/Y) Los Jilis La g sl 4SS
SialS 5 (61,8 Sl a5 V/F-Y/F) Les S0

(s Jas Iy 53 deoys i 1) S50 Sl

YOA

YT

el cbale Bl 1 s el i g 8
2 2GS 5ap el ajo S w3 el
=05 DY ame L5 i ) (e S35
Y pame A 5 Bl s Sl adlllae ol ol
53 ol (b)) slasminl 33557 1 4y 5L 2105
ufuj_? ladde alw s ag LasysT 5 sl syls ol T
~ s (General Circulation Model; GCMS) s> . sas
>nfw¢l-?dlq_1:» (o) cwrs s bl
sladis L Ladis oyl el LI L(IPCC, 2007)
105 OBLE 5 Slas sty OGI A8 (laans
S o ol oty T okl L5 531,

LS 158 000 g CiS pjmbaw b
gwd\ﬁ\)srﬁj‘mﬁaupbjog&:ﬁjb
V) Ol 53 g CiST o) prbas o b 350 o0
o by o (siS J5 CiS b Sl oo
ol Ol 5 015k O S el
= s .(Agricultural Statistics of Crops, 2020)
c;ff ;J§.L_9 U;..nlf okas Olis ol (al>u\ sla fags
Gl Ol Il 3bla 3 slsn 5 OT Sl is 31,
LSS L3S 5L el g (Ramezanpour, 2018)
23 P s g Sy (Gl dig (SIS b p
il (S99 o 0T ol Dl s L)

1 @3l o)L 55 (oL ) Dlads 0 ST
51 55 L 5 i e 1 215 LS Csl)
NENIETPE SN PRSI Pt P
| u.al_:f Gilwass sladds coulie s, Shes
ks U (Alingjad et al., 2017) o1 LSen 5 515 e
O sad ss s iy 553 CERES-Rice Jus o148
S B R 3 B S b 53 055,
ﬂgs,bsu}@ﬁugtj_:xg\,_:\@}arj
5, Shes eJuee ol Sleslizal b (55,5088 T
o ool 9 ewlgoy9s )3 DSSAT Jus


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.4.5.5
http://agrobreedjournal.ir/article-1-1192-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1400.23.4.5.5 ]

"YAV-TVY (N Fe e Q95 S s &‘jw e odly o ""G;ﬁ Cely) g"l}‘;‘: 6)\.«4'._.@;_"

ol ool 3 sdsie Dlade planil 0o e
5T Ol i 51 Ll s LS ladis LB
o)L 53 (i 0 SU (g 0 Shas o T ol 50
O £33 LAS 5 g Loy e 5B o Flie e
)G;J_gL;L_d;lg._p\,,'osb.b\_,:,\L;_Ubj\oT;\
W ok plondl OT il 1 51 g 53 oS Cely;
L) 3y e O 035y ey S G
Gl e i el Sl dom s SiS 4SSl 4
Syl 5 (ol (I dntns bl e (gl ol
g OISl (5l i e slaes g
03 g ol s Ll Cenle sl ) Ol
5, Shes ool T 381 53 ol Sl i 51 Il b e
B s 3y g Sy g 53 g 5 g olS
R lin S 4 Sl 33 a5 5 258
o\ﬂ,oTJ\Mp;m,@ﬁwb;ﬁgj
Al Il 0T s

W #g) 9 3lge

SaS Cnl Cliy Olaw b aslllas 540 aibeis

i s GbLie & and BB e 5 ST Ll
)gw,ouﬁ.mp@,%bw%ﬁ\ﬁ@ﬁ
35 \F gam YV 5 55 sb 4iss ¥ 5 a5 FA
5 ddme lan 5 T il 5 0ds @l Jlad b0
il Ol .Cul gl mdeacs 5 O sb e
Jols (VAR5-Y VA a0l 055 53 anllas 5 g ailaie
540y Aol i dsa 4l s, Sles 4S5 ey
Ol Lol &SSL 3l asilygy Jiols e
SiaslaS elilgn oSy (Sl 5558 bl g
S pds a by o OLedbl s C3L ys Cb) g
,M&‘wl{éﬂ;cg_&&@,u&uﬁw
(2255 g @S 1,5 (LBl slalin sy Cger
FS 5 SIS L g e (AL L o, T
dlw o3jlss S5t 58 SleMbl gos g Cils
ok g0 085 53 (IFAV-ITAS 5 AYR A PAY)

YoA

AL Jae lestizal by elul cpl  dimsls ol 3l
YWUYF il o) 0 3 Shes 2alS DSSAT
Q‘)wﬁdl—’.&’.}d}’ S 6)‘—‘”4‘:“:‘ >
&8 50w 5 asls 5, Shae (Boonwichai et al., 2019)
):UJ}ALiﬁJJJJML;LAo}:_&):c;ﬁa}B[{
MBJ)JM?}D&‘H)UTQ‘M’J@"H
S st 53 LT s ged 551 5 b &g
Jis leslicul L |, RCP8.5 s RCPAS lsa 5 T
&gjj\,@ﬁs;wd;\_w@@ﬂossm
Ssestital sypalys Shes 5 oler 5 OT Sl
Jols LaOT aadllas 5 40 6,85l slas paly Lsls
5 5355 Oljen 53 oS 035 o e G )b 55 S
@)UJ)M‘J)‘)QL&; @L‘bbf LSJL.’.JTVJ.J”)
Al (e 355 e Ol s 03 i 9355 3 e
YA s gl m RCPAS (550 )k )3 i 3 Shes
4S W05 ge3 Ol pie LaOT s ol 38l Aoy A 5 VY
gj_?y.c\_u.@é;gjbu&,\?,-uguusw&t
)bj'.&:aé.:.&:u")“b&db)jwﬁ)}b)
laasl 5 58 5u slas paly 5l oS 5 CaiS
@I85 ST D« s SIS ablie sl (2 ke
(Anser et al., 2020) 31,Len 5 i T .ol (555 00
3 e85 slas aly ilwdie Olge b Jiaygs
T30S WIS e 53 ol i S
Jie == S esliiwl b LagT . Lsls (=l;>g\ OkuSL Hs
9RCP8.5 Lg}i)l.:_w):):‘,_-g-@)_q.ouiaj_?
©ble DSSAT (gjlwans Jds i oslizul L (RCPAS
S SEERP oy bl Sl L LQJL?)'L*' TS
CL}Q‘ Q)J_'vd.)‘.) olis C"'L:J .JJJ‘J)\J_; I
o3lital (5 gy oS5t e 16,8 Sl Selut
=058 58 35S 0 pan sl 3l 5 ol C)\«a\ CL;)‘).‘
L.ﬁ—i;"i_;‘ OJ_;SJ.:S}; 6[%)‘}5\.5- Lg.)l.né;;‘ uﬁj\ﬁ- .)j.-ﬂ
Ul 5 oo 6,8 5l SLaldbl de gazes 3l oslinul 5 axils

Seb aibie jy Slde Skl g Clime Cund g S s


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.4.5.5
http://agrobreedjournal.ir/article-1-1192-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1400.23.4.5.5 ]

Voo Ql:,,...«j‘\cu)ugr}m}\;ﬂ:{.&\?g"Q\IL\LSc\)J'c}LcAifi.S"

Gt 3§55 imeen 5 B LS SLle i
035 LS a5 Ol o cp3d S 5 (555585 1
el ey 8 (Gluas |, 0T 5 Jsl ciS™ Ji
23 9035 Joldie adbis j3 WD e g oaila =
T S i oV S Il
390 5l s g S edla 055 1) OOLS Dl
DN Y00 ) iS (gl ls (Bl LS i a fe s
S im0 ,wug,@ﬁwﬁ;ﬁ,&h
.s)\.aupl_p:o'-ld..mjdbr_s,@'ﬂg_ob,'g
Ol s b g ol |5 (Rezaei et al., 2015)
2 oo QWS Lo Olo 53 o5 3l g 35 S
3 p13 0Ll A 3 03 28 (63,5057 L g oS o
e, S5 5 S5 g8 s 4 s 3,03 Hab
9odd CiS oLl ae sla oo 5l mng ausls s
4_3b()\_@g-JJ@jd)‘(&g&)}dbﬁb&)b
b CilS iy Calosls Lol s s
=5 2 alaml S5 g andils 5 gy ailate

(Alizadeh et al., 2018) sl Hls 5=

(S o bt mila 5 (b1 e Jslikie
853 el 3, Shoe ¢ (S5 50 5 5 S ey )
Al 95 OLeMbl g ai g5 5 alls sluas 5 aSls )l a
55 53) g5 Sl Sl ey 93 oLS (IYAY-ATAY)
30—t —la g el by by
(hsails L5 (2 Fo ol (wsdam e
oo L 03 55 T ¢ (S35 2 58 (S s 0
> Shes ( S5k 58 (St sl o 53 5 b
L ol ad O3 s asils slias casils )l 5a 05 casls
sla iulesT s 310 dpd) ST ledbl
Lo A 3o 5 OIS o251 5 0 2| Slike
S bt Cogar Ll L3l 55 (L) =) 558 i p
IS S AL Ll s 3 cpss oiS
05,5 3,15 L (I DSSAT Jus & (635,55 Sl
Jmars 5 5 iS5 5 il Jl iS5 Sledlb!
ST Oljn o oLE Cbls 5 IS 5 (3
035 ¢skd Cel)) 53355 o yamn Ol e 5 (5T
3 (ot b8 el ok caty ) £ o A3 oS atn)

ST Sl e oS plad 5 (S5 s S5 -) Jsr
Table 1. Physical and chemical properties of the soil at the experiment site

Soil properties

Soil depth (cm) S Gos

S £y, 0-20 20-40  40-60  60-80

Clay (%) oy 44 47 49 61
Silt (%) e 39 42 42 34
Loam (%) Gy 17 11 9 5
Orc (%) Slocs bbb, 265 267 28.3 29.5
Opwp (%) Sappaascasb, 157 158 16.0 17.0
EC (dS.m™?) S S s 0.78 0.75 0.52 0.52
pH el 7.7 7.0 6.9 6.1
Bulk density (g.cm®) S AL o st p 1.2 1.3 1.3 1.2
Hydraulic conductivity (cm.day?)  sial Sdy,uscula 308 114 10.4 8.3

Organic carbon (%)

J,s 154 076 063  0.67

K (ava.) (mg.kg™)

o b ks 176 161 147 195

P (ava.) (mg.kg)

Cde BB aus 7.3 3.2 2.3 2.9
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Table 2. Information of Atmospheric-Ocean General Circulation Models

S e 22 5 Je
Atmosphere-Ocean General Circulation Model

Js ki &) s g0
Model Provider Institute

Jbe S5 oyt
Model resolution (*)

Ol ¢ Jis Sl e Slalllas S0

HadGEM2-ES Hadley Centre Global Environment Model, UK 1257 %1875
MR- Wil 5 57 olpn 5 ST S eis e o o

CSIRO-MK3-6-0 Queensland Centre for Climate Change Studies, Australia 18757 < 1.875

GFDL-ESM2M &L}" oyl ‘5-<:‘LL’ 3 ‘5-<i):5}55 °\§‘i‘il‘)" 2°x2.5°

Geophysical Fluid Dynamics Laboratory (GFDL), USA
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Table 3. Results of statistical measures of the General Circulation Models, compared against

the observed data (2010-2019)
CSIRO-Mk3-6-0 GFDL-ESM2M HadGEM2-ES

R? 0.70 0.69 0.70

Sl sles D 0.91 0.90 0.91

Tuin (C) RMSE 4.67 4.70 4.60
NRMSE (%) 12.4 12.7 11.3

R? 0.72 0.71 0.72

S sles D 0.88 0.88 0.88

Twmax (C) RMSE 5.64 5.67 5.62
NRMSE (%) 14 53 4.2

R? 0.63 0.61 0.72

sy JS i D 0.61 0.60 0.61

Radiation (Mj.m2.day?) RMSE 9.94 9.93 9.81
NRMSE (%) 6.2 9.1 3.4

R? 0.58 0.61 0.69

b D 0.29 0.60 0.67

Rainfall (mm) RMSE 12.87 9.95 8.92
NRMSE (%) 9 7.1 6.5
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Table 4. Modified genetic coefficients of the rice cultivars, derived by GENCALC of DSSAT
Rice cultivars 05,0 Pi1(Cday) P2R(Cday) P20(hr) Ps(Cday) Gi Ga2(g) Gs Gs
Hashemi eodila 318 23 13 366 55 00265 1 1
Alikazemi LIS Je 351 29 135 353 62 0.0258 1 1
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P1: Thermal period at the basic vegetative phase of plant, P20: Critical photoperiod for maximum plant development, P2R:

Photoperiod at the panicle initiation, Ps: Grain filling duration, G1: Potential number of spikelet, G2: Single grain weight at
ideal growth condition, Gs: Coefficient of germination at ideal growth condition, G4: Coefficient of temperature tolerance
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Table 5. Modified Genetic coefficients of the soybean cultivars, derived by GENCALC of DSSAT

b s g
Soybean cultivars
s Cole S5l s
Williams  Hobbit Genetic coefficients
135 14.3 CSDL (hour)”
0.295 0.288 PPSEN (1.hour?)
18.9 23 EM-FL (photothermal days)
6 7 FL-SH (photothermal days)
13.5 13 FL-SD (photothermal days)
31.3 30.7 SD-PM (photothermal days)
26 24 FL-LF (photothermal days)
1.03 1.03 LFMAX (mg CO2.m?)
375 400 SLAVR (cm?.gh)
200 195 SIZLF (cm?)
1 1 XFRT
0.21 0.19 WTPSD (g)
20 23 SFDUR (photothermal days)
2.3 2.2 SDPDV
10 12 PODUR (photothermal days)
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,u«);)mubii,;);gw@_@;wq,.,l:f;),\,ﬂ)él”ymuj;w PODUR 5 wsy s,k
CSDL: Critical Short Day Length below that reproductive development progresses with no daylength effect, PPSEN: Slope
of the relative response of development to photoperiod, EM-FL: Time between seedling emergence and flowering, FL-SH:
Time between first flower emergence and first pod, FL-SD: Time between first flower emergence and first seed, SD-PM:
Time between first seed formation and physiological maturity, FL-LF: Time between first flower emergence and final leaf
expansion, LFMAX: Maximum leaf photosynthesis rate at 30 °C, SLAVR: Leaf area index at standard growth condition,
SIZLF: Maximum size of fully expanded leaf, XFRT: Maximum fraction of daily plant growth that partitioned to seed + pod,
WTPSD: Maximum weight of seed, SFDUR: Seed filling duration in pod at standard growth condition, SDPDV: Mean
number of seed per pod at standard growth condition, PODUR: Time required to reach final number of pods at standard
growth condition
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Table 6. Statistical measures within the validation periods for rice and soybean cultivars

als ;j..{l.u—
Yield (kg.hal)
LSC‘)J' c\:f Vj) ol odalin okl 6)\.»44:..2
Crop Cultivar  Observational ~ Simulation RMSE (kg.hal) NRMSE (%) D R?
il . 3952.4 4034.1 114.0 8.3 0.98 0.93
= Hashemi
Rice oL yougg 4507.7 191.9 9.7 099 097
Alikazemi
f’“t?li’ 3350.0 3419.0 35.9 7.3 0.97 0.92
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Soybean - Zal 3400.0 3456.0 30.4 5.4 098 0.94
Hobbit

90095 ;B 53 9 Cdls Sl () 2 3550 Slaey 9o
Olad 4 ubls g paad slos il 3l &S o o )l
S S A Jol 5 6 ph 2 Shes SEalS S
o1 =5 (Koocheki and Nassiri, 2016) (s ,—a
Sy 0y93 Jgb 2alSTL Las 150 47 Lsls

2 als OAs o oy95 Jsb o g (Cils b i)
il 3, Sl S ol el ¢ 15 0alE
DLalS 5 S 48 55 0L O g 85 4 525 il
B N PG S S P SIFYYe
Al Ao WL iy e JST b s s
OF o 4o 5 oo S S lis> Bl 21580 5 e

ﬁgﬁgyru)\)bccfag@bmw

LS Ol e (Y SE) s sdalie 0T 5 5 Shes
Cola 085 53 S YVA L el 5 08,5 (b g )3 3 Shes
.v\_j-'JJ)Tﬂ&‘OML&AO)))A—:MM)JYV/?L‘v‘
au\_i.‘:'To)}b}J))w)ﬁ.ﬁ)}_»‘sLbﬁ)u)J@Lﬂ
.U)thwt:oafmbajwuf.\sl&;)})”;
—Y'b'))j.: o.l\_.'.i"-)b ! l.kﬁ)L_w Q‘i‘JJ &Lﬁ.}
)J%JJMJ&&K-M})JLL&‘&M(*'V?
iy by 3 (RCPAS) asliy sy el 5505l
cu\_;i"-)bdd)‘}—aﬁ)écu‘bb)\u\_iﬁdﬁiﬁ
Gl 535, Shes [2alS (Yo ¥) -Ye¥) s 5

Y7o

ol uT o 93 53 3 DSSAT Juds gl =1 5l dn

(Yo¥9 Y2 00) Ha5 0l 5 (Yo¥) Y0 ¥0) S5
ojjajzzjﬁk‘.p)l.,\_i»cw)ﬁ:)y&x)um):
IS8 53 i Bl (6 (sledtaline 053 5UST 55 0T
Ol gt sl 0 s 5141 Y Ji,:ﬁ\iyvts)\évﬁ)\
2 Slodalin o) 55 4 Cond 0T 093 5 Shas gl
33 el o Y oY (cla Ko 55 oy s
o3 ¥Y LY ¥FB 6,95 ;5 RCP8S wlivdy o ki
Lo 3 WY 5 bl o5 o 55 5, Shas ialS
0333 4 Cumi (oL e (55 i 03 5 Shes ralS
by oo HLEST S il s o b (glodalin
il Jsa (Yo¥8 =Y 00) 30t T 053 )3
o”.s«d.g;.:_wjl_u:l;@l_w‘a_?-)ﬂ’/f >S9l
4_:15):6;7.\;_.\_3%&.9&.»\_{‘&\“&\_&»
Ut T B0 93 A 3 o S0 L sl
S (YOYN =Y arD) ¢SUs 5ol T o5 55 dd
2ty ROPAS wliy sl 5y sl 53 5 Slas 2alS”
2ol 53 Candy ol 5 g Yl &7 (S5 53 S
s bl 53§ b se (nl 255 edaline Ll
o by 135 (6 g5l 3 (ol sn Sladmial 5
e oy S é.iisj otuT ;3 RCP4.5 S5yl 3
Sl s Gl Comd 4 (o Las 158
3 Ses J2aLS 6 s ez 55 .d b 35T, RCP26
s lagliw 53 les (il 53l Ly, 3l andllas 55 40 OlalS


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.4.5.5
http://agrobreedjournal.ir/article-1-1192-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1400.23.4.5.5 ]

Vo ij&fﬂjuarﬁw}w%g"O\jL\L;ijc}l&Ai_}iJ"

-Hasheml Rice oils o) =,
4413.6

4500 3588 ST 4% ?3%_0
2 4000 : -5.1% 4.4
E
\2 o
A < 3500
s
{2 3000
SR
5 2500
2000 _
= oo v
= e 7 = 7
. = ™A =
Wy D
g

2
RCP RS W—h
I.:j
RCP 2.6 ZZZZ2H 2
(3]
g
RCP 4.5 Z22HE
2036-50 =Rl
RCP8S ZZAH R |
2036-50 =RE

O Alikazemi Rice biS" e o3, =,

-4.2%

2021-35
2036-50

(Y=Y o¥0) s 5 0y T 53 g2 p )l odd (a5 ol 053) lodaline 5 Shas Kika -1 IS
pobew aw H3 (Yo FP-Y200) 595 5
Fig. 1. Mean of the observed and simulated yield of rice cultivars in the near (2021-2035) and far
(2036-2050) futures in three RCP scenarios
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Fig. 2. Mean of the observed and simulated yield of soybean cultivars in the near (2021-2035) and far
(2036-2050) futures in three RCP scenarios
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Fig. 3. Simulated yield of rice cultivars for periods and scenarios using delays of 10, 20 and 30 days of planting

date compared to the present planting date
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Fig. 5. Simulated yield of soybean cultivars for periods and scenarios, using three planting dates compared

to the present planting date
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Optimization of rice (Oryza sativa L.) and subsequent soybean (Glycine max L.
Merr) cropping calendars under the climate change conditions using dynamical
general circulation models (GCMs) and DSSAT crop model

Seifzadeh Momensaraei, A.R.! and A.A. Sabziparvar?

ABSTRACT

Seifzadeh Momensaraei, A.R. and A.A. Sabziparvar. 2022. Optimization of of rice (Oryza sativa L.) and subsequent soybean
(Glycine max L. Merr) cropping calendars under the climate change conditions using dynamical general circulation models
(GCMs) and DSSAT crop model. Iranian Journal of Crop Sciences. 23 (4): 357-372. (In Persian).

Climate change and the global warming phenomenon is one of the main concerns of human societies. In this
study, the impact of climate change on rice, as the main crop in Guilan province, Iran and soybean production as
the second crop was investigated. To adapt to the negative impact of climate change in future, optimal crop
calendars were indentified for different rice and soybean cultivars using two periods of 2021-2035 and 2036-
2050. We used a 12-year phenological dataset of two rice cultivars (Hashemi and Alikazemi) and two years data
of two soybean cultivars (Williams and Hobbit). Moreover, we used downscaled meteorological parameters of
MarkSimGCM data based on the output of three general circulation models (GCMSs) under three different RCP
scenarios. Finally, the aforementioned data were used as the inputs of the DSSAT crop model to simulate the
genetic coefficients and crop yields of rice and soybeans. The results showed that yield values decreased as
compared to the observation period. Rice, cv. Hashemi, yield decreased 31% under the RCP8.5 scenario within
2036-50 period and 23% for cv. Alikazemi as compared to the observation period. Model results indicated that
10 days of acceleration in planting date, in all scenarios and periods, will lead to higher crop yields than the
current planting date. For the RCP8.5 scenario of 2036-50 period, changing the planting date reduced the yield
by up to 15%. For soybeans unlike the rice, delaying the planting date will increase crop yield. Therefore, on the
third planting date (6" of September) for soybeans cv. Williams, up to 24% reduction in seed yield will be
mitigated. For cv. Hobbit, on average 28% seed yield increase was estimated as compared to the current planting
date. In conclusion, shifiting the planting date for rice to the early days of growing season and delaying the

planting date for second crop (soybean) can mitigate crops yield reduction due to climate change.

Key words: Climate change, Mark Sim-GCM, RCP scenarios, Rice and Yield simulation
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