Journal of Water and Soil
Vol. 30, No. 1, Mar.-Apr. 2016, p. 300-311

iy

(65231 @alioo 5 pole) S g ol &y i
300-311. o 1395 catigudyi— (528395 oL o5lois 30 ks>

(51581 Ol g 1535 90 anlllan) @bl ks Loyl b p S (5,18 51w (gla ISl

P cwuﬁl’-gé\ej)ﬂ‘ ¢ 4 = dtin g g i (54
1393/06/07 : s\, 55 &b
1394/08/09: 4y s

LRVCES

iy olgn g Ol bl s o]y CERES-Wheat oas b)) (LS Jse gy qoaldl s b paiS 6,55k gl Sal, anlllas oyl 5

oo GCM J_\A 13 )I odl&iuw! L 2070'20100 9 2015'2045 LS’T 0)93 93 le)’ W.A,Lél ).A.A.’J d[h}:)l...w )9.‘4..4: u.:_\.: Cd)f )I)B ()1 D)90 )l}tbl
ol (1980-2010) Lise 095 b wal8l yusss baslpis 53 5, Shoe dunslio gobs . 0dg5 0/10 Sy U BL § A2l claj8 )Ll (649 )k 93
4 o8l y o5 U )5k (sl b o 2l 15 g4 squs 55 4 2070-2100 5 2015-2045 (claoygs 55 3,Shas /10 Sy Jgud b el
oS b 4B)S don g €8S B )y 3590 (paiS w)ly eMeol g (o)l ) S By (39 oo yus it o ) ol SR,
2,5 opycwlia 2070-2100 095 § 2015-2045 clooy9 (sly cus 5 4 olay3 20 5 (Lise 0,95 Jloy S g0,5) olobl 30 slacass’ o,
il 103 20 ie & 5955 Bpaae sl ST slaoygd 13 45 03,8 s iz Bl e bS]y L ()3l (sl ceslie (5
= 2045 053 (s i a1 5, Shos @l oyt ise 093 Sl 2y 4 e (o oo 40) o)l g S tnlS g a3l il salgs
W_’)) O =R ‘l_.....o 0y9 d)l...j ﬂ,.x)) A Cond d)l..j “""9" 99 u.,,mlf ‘(WP|) UT d)..cm (590 9% ).sz )I Lol cusly bl)o.h: L 2070'2100 9 2015

A5 (Byme T ey 93 sl sl

LS Jso s ogas 55,5 sl s (e il il 3l S Sa03lg

b ez b 25 (4) 3,5 )5 )3aS drug (sladaly
sLaans )3 (oS 1) (3 0y &) lbRS sl ol
oSN )3 e by 5o 3 il o gt & of 5 48 i3
e g olas Liuli 8l Coge g Cunl 0003 awlidlan (ol jiol )by
£58g 5 lod Lial33l (16) sl 005 JUuSits wlo (cdo (slaolis,
e il gl (a2 G035 el i Sl 6 o Jlusis
381 (53 9 Lod GRIBL(LT) 258 o0 ogmme Slaz dxsle o]
33,5 (659U it )3 (bl Slpe sl el Wlgi o ()8
i) L el 0, Shos o o Bl s 1,51.(20 511 10)
r Sgnyliw 5 b 0y93 93 lp (2LS ladre slacag s
s LS sl o 51 o0kt b .(B) bbso suoyy LB ol
Elosanas 3561 L 5 3905 gy |y sl yueis b (655l (sla Sl
Jsmae 3y Slas 1y o (ko @l Sl cslio (o) 5 (e
e b an G |y Jgarmo 3y Slae gt by 42 9 colS
1 6055758 elbanlons s b g5 oo 15,08 5l 2ol
SS9y Gl 9y o J ey pialS ) e Bl o i
653 (19) 5 38 pote ity @aldl o L ()3 (sl Sl

dodo
9 '\—M’l‘u—‘ S dmal> slmacads | «_s—§J u'.’.u—‘:‘ el
3L 3y90 213 Slge (el (gl im0y b dgdion (mirias
2oy 10 590 lice sly o 4 Jer 2050 Jlw j> Jlgs anels
ol iagltS Bl S Cagione 4t 1(2) b 3Bl
(21) 555 30 553,918 S pmoarte DIl s ) il 5eS
Ul p3 e (Byne (6 JLS 0oy 40 dgum05 )15 sdpe 4y lie
Joame ol col 04555 el ol ppad 395 0 ool piS
Y gamo gin 09 05 guite jgldgw LS I 4l B 5,
agyw ol SLiSHe a4 s g a0l Hleis a 98 SO 31l

59,805 oK1 ((65ysliS oSl (S 5 ol 09,5, bokil -1

(Email: delghandi@gmail.com ' gtne odinngi = %)
St ol ol pole (sie 215 (2S5 5 )l 095 Sliul =2
gl oo

Ol b qlie 5 (555l Clasios S s okl - 3

Ol o83l oy sy o] (psine 09,5 okl -4



301 (5laml ¢ylims ytes 15390 antllane) bl yuii baol s b pi (5,575 (sl a1,

HadCm3) AOGCM Jio13 25 Jsl Loy
GFDL-CM2.0 CSIRO-MK3.5 (ECHAMS5/MPI-OM
MRI- GISS-ER .CGCM3 (T63) £LNRM-CM3
BCCR- ECHO-G L£CSM3 (PSL-CM4 CGM2.3.2a
A2 Lzl g,k 93 cov (MIROC3.2 medres s BCM2.0
A o3lizl (ARA) APCC L) Uil owesles 4 bgrye Bl
05,5 2 2> BL ()l g (n 55l 0055 5 )3 A2 (6905l
0393 (12) a3l o (slasbHS (GLajls Lsllie oy taS
92015-2045 5,65 95 cpizmen g 4k 093 lgie 4 1970-2000
alxe (glp 80005 bl ST claoyes olgie 4 2070-2100
o "M 3l AOGCM oy 15 wuldl s (g0 i
31 Sile o (2 k) (Sl (sl ™ 5 (L dlaly) Lo
- 090 4(2070-2100 L 2015-2045) T (slwoyed 5> o
g oo duole ¢ Jdo o Lawgs (1970-2000) 4l o (g5le
0393 4 Cd orlBl i Wl Bl (oo e S0l joolie

ATi = Tfutl- - Tbasei (1)
AP, = LPru 2)

Pbasei

Lod 4 bgryo waldl josd (552l Sl oo 5Py 9 AT; &5
(121 <12) olo o (sl o B oo sily 3Soli sly Sk
33 AOGCM Lisgs 015 (sibonsd (slod allu 31 5 Sbo Ty,
5t sles Al 3L o SilTgee, ole o (sl (o 0390
olo yo (gly Slaline 0y b ailie 0y95 1> AOGCM lawgs 0
A8l oo 5l B 0ad S5 3)l9e f5 (Sib sl bl oo
1> AOGCM sl Jto sasldl sl stas sty | osituns odlit
CERES-Wheat Jus 1ila s jludands sl Jio 5l 52 40 Jlsl
SSE )15 ogde o b cpl pj 2dbiged ply Sl
A5 Sy il eo alale (laySils 900 A S
Jojls lga g o aljg, Sloj (sla g pw 4 CERES-Wheat Jao
Coplad pie plie Sl (S (ol laoslis ) wlide 5 0Bl
SOl d Cabal pae mlio don (385 )5 3 bl oo Jlad &
s Ol e 53 88 Slallas 8k 51.(22) bl ges iy lSCel
alie yby Capenl jl Glts cunl 48,5 &j90 (65,9LS 2 oald]
sl Lasl sbag liw g AOGCM (sl Jas cuyalad pac
B=iod cpl 55 (15) 5 s cualad pas wlie dyits 4 Capu (claSlIS
il slagy s s AOGCM (sla Jio cpabss pie Capenl 4y i
B 5 Lyt 3950 i 93 o) Cnbad pie (IS (gln)lS
1235 Jres ©)go cnl dndligy (oelll lage )l g5
AOGCM Jis y» (¢)5 (2 o1 &¥slao) AP g AT pslie o
92 ;2 gobe o lp 9Bl g A2 jlinl (o)l 1 So 2 cod

39850 ) 318 9 )l Sl el (Jlos Ao Jols wal8l 0 L
P Enmb g (6 0d ot el Sl Gials 4l oS
J (sl glgsl )8 (o &g w8l i ke ST e
sl s oS I 51 ool 45 505 g3 655l (sla Sl
CadiS F) s S A ke B Ao o e o )3 D
(PLS aly ol pan 355 (i i ()l w3y e
plosl Clidod 551 08 g (o) Qg5 il d (Do) yeeid
CuiS 20 s 43S 5 it @ulBl g b (6)B 3l o) )3 0
ol 015 02l (555l (el Sl lsic & oS g5 yueis
Slote ) 595 g o el slaain 5 (9) e gl (25)
OhLSon 991853905 (2 oeldl 305 b )5k sl B, 5
sl 1y (3o 995 Cupie g olppMol sl (18)
3 361090 1y Wyl g 55 @ulBl i b paiS 03 ()55l
L paiS )83k sl 203505 olsie (24) oS 5 gians 230l
(35 an Sllas b sl gyl (olon 5 O lalyd )0 o 81 o
2)93 b Suiglgnjud Sy U 903 0UigS | paiS (sloB) L35 0593
S slad) Didgel Sl (pizme 0,55 Biliae (Gl i
D905 ppglie bo)S 4

Candy 35335 () ol a5l C5 (g0 40MS oo 4y
il o900 el 1y 5988 (5505l o DIl g aldl o]
Lo 5 yiS o )5 egyie ol Casonl By wliwks
s lojel oge ] sl 005 a5y £og0 ) &2 LS
sl 5 clmgy s ctalllas ol )3 sl 0355 il b gty
sl (2070-2100 , 2015-2045) 5T 55 55 sl (3l 5 o)
Ol @l g b anlsd s floal Gl peed 2lgp g Of ks
Jao bwgs 5T 0,99 93 0 33 (e 08) paiS 5,Shos plagy L
)5 (sl Sl coles 5 g i CERES-Wheat _als
oy 2)5sCERES-Wheat _alS Jis lbwg oulil jox5 b paiS
DSl

W g, g 9o
dalllas oy g0 dilais

o glwjgd il > @ly Slgal (s el pole Buis sl
a8l o5 5l ddlaie pl 00,5 Qlcsl adllas 5yge dalais ylgic
sl 235 Jlons Gl b St dos 9 SiS 3blo s g

Sy L (5T sLao 99 (5158 (oasldl (51a g3 5Les sl o3
0/10
s cilas alale 3l 5 bod aldl by i M55 el



1395 Ciigeasd )l = 55958 L 05lois 30 w55 g o a5 302

a3 sl g3 5l 5 daly 0 9 1y puiS il (5 jlendaacd
pis

942k 0)90 sl (cler o8)) paS ) (3ot sl
DSSAT! wes CERES-Wheat Jua §l qoslil s (slagy Lo
45 13l o CERES sLa Js 0,5 51 Jsa ol b o3litul 4.5
sla oo o5l S$ a3 Jae cpl il osd ay oMe ol p
5 Loxiwly CERES-Wheat Jo j) oolitul a3 .ol DSSAT
oy [ 30b (Jae (oxiuly 9 bato 0 .aib o Jso ol (o)
e 9 ekl (e o) adlllae ol y3) 53390 08y (1S
ez w8y sly 553 e cglac 3o Sliulesl ) edlazul L3> )5
Mo o ol gl g 03,5 byl g (oisly aslllas 550 adlals )
(B) sl o5 1)) 5%

Pl i (5L g9 L sl g5 gl

0393 93 3 0110 S, L o)l 5 bod lysis @ bgopo ol
Joi 3 )Ll lagy i plaS o ot Use 093 4 s il
0393 93 ;2 ;3 i)l g o (1) g 4 o b el o 1)1 (1)
ol 48 b Sl g (I3l s 4l 0y & Cs ST
e Jgl (5 0)99 dcy i pg> (ST 090 )3 tmlS 5 Sl
Jol 10392 3 sl 5 o> Sl (line 503 ()b 5l 092 sals
13 Lol 18l o Sy, L5 BL 5 A2 (il sl g0 5 o
Sl syl o8 Sk Gials 5 bod (I3l o> (ST )00
el slmodls § o3lial b 15l e s BL syl 4 G A2
ol & gsoomo )3 LARS-WGS Jas 555,15 41 9 Jgi>
23,5 1)y (B2085 5 A2085 82030 A2030) o.l8] yuuis

Lo 0590 iy iy 0599 J gl 9 9 pSlas (5 jlevdandds
(1980-2010)
Job 90, Sos p waldl jos slagy )l SIS (s jglaie 4
Ls_’o"'lﬁ] dl.by)l.\_m ol ‘))ﬂo& )lJ&A Cawl P)Y ‘P,Lf Auu) 5)9.)
2 ol 85,65 )18 ulie 3350 9 (s Loo 093 5 ST (slooyg0
Ly 0005 dpuloes Luo 090 pd olS 5 ,Sles jlade sl cuwss p
AL 30 0)9> b gbate cpl sl lSan g oy dog 4
55 )8 oolaiwl 5y90 (¢5loanni 5> (1980-2010) 31 el);
el 360 (—m 0,95 ol (Slie Lyl CO, clale (25)

1-Decision  Support System for Agrotechnology
Transfer

Conybw Mo clp o5 Oyle 45,5 awlre 4Bl ST o )9
L 13) AP 5 AT 450 slaws &y dag5 b .1y3,5 dgwloxe APGAT
olen LaAT (b @ b Sy olo yo (sl el 2 sl
&S ol sl laps AP (gl b 58 a5 S5 5 0l
&L 5lwle a1,y AP g A(CDF)T SYlais! (2e35 @95
2035 glypl dbgrpe sl @y

aibaio (lys 48 M, doe ol 4 295 adllas ) (3) o
el 35 o (Sl alS 5 Lod I3 bl s bl ) lsal
L )55l sloan 35 Jloel (gl 33,5 0 p5 Jgaze ialS
> Cod U"] 0)9 y» Lgl)"' aslllao w‘ 0 Ly‘);l.u ;..\J.))fuo ul}bu‘
W55 (0710 Sy ) ailipns (goulB) o0 jlios S eyl (g2l
o LAT) 0/10 gy LAP 5 AT jslin jolaio opas 33,5
abgye CDF (0710 sYlaas! ma o L AP 5 0/90 5Vl
Gl a8 )1, S5 0le 12 aen (glp oo opl 5035 2 el
Dgud dal yo (5) OH&en g gy dlis 4 yiin Gl

sleosly 4 5L JBls (o gjlwans <l CERES-Wheat Jae
9 S22 alljg) andyB (b g Sl S sled (351
aibaio o 4 ogde (14) cul 3o Gilise (slaolKiuw)
Febly ol a5 8T Slobo (g 35 & d2gi b plisjss
S i 3Ll oS aiy (gl (uded e 4365 b (patiniti)
Ol 4l 0)90 b ST sloeyd )3 @i (lise oo ol il
D9 4i8)S e 5>

leoaldl ous wlide 53y g ailjsy slrosls 0oy (glyy aobl jo
LARS- Jao.25)5 eslitwl LARS-WG slas clgn g ol Age
5 Ul 0,5 J18  oxis Cons D90 (b edlatwl I L8 WG
ol odpwy Gl &y id I ygo & Jladss o Jio cpl o))
sbod (Bl slos ailjyy Sloj slacs po Slgioo Jo ol (23)
L jobate ol gl S g ]y adyss il 5 S5k Sl
4 byye) 1970-2000 asb o0y90 Slanlie slaodls I oslizl
ol (clngy L AP g AT ol ¢ (5lgnl Sty g olSituns]
<y cwip ol 4.0,5 0Jg5 (2070-2100 4 2015-2045 s ,4)
(IS a8 lissl olagylw I a1 ya o 5l oye0 s
S5 Sl slos i slod 3 S ) ol gl S
syl 5l ol ol (52500 03,5 255 (0855 (240
9A2030 pL L ey an Jol (ST oyg0 slp Bl g A2 L]
13535 B2085 4 A2085 2L L g 1 0,93 sl 9 B2030

W)



303 (51nl ¢ylims ytes 153590 anlllane) bl yuii bl s b pi (5,55 (sl a1,

sl (g Wgy s 31 @ISy S Uno 89 4y Commad (5T 293 93 33 (40)ls g Lod Sl puni -1 Jga
Table 1- Variation of Temperature and Precipitation for the two future periods in comparison with the base period under
emission scenarios

uﬂa”a A2 B1
Future period AT() AP(mm) AT() AP(mm)
2015-2045 1.54 0.67 1.47 0.75
2070-2100 4,51 0.50 1.75 0.62
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Table 2- simulated results of main plant characteristics for the climate change scenarios along with their differences with past
period. (The data indicate the median of simulated 30-year results)

*k

» Sy A0 Ya 1> 3,Slos SYs % g g s
SZ:;ario Maturi*ty Difference Grain yield Difference Evapotranspiration Difference
(DAP") (DAP) (Kg/ha) (%) (mm) (%)
A2030 138 -5 6068 -4.2 269 -0.7
B2030 138 -5 6100 -3.6 266 -1.9
A2085 120 -23 5497 -15.0 231 -17.3
B2085 130 -13 6018 -5.0 264 -2.7

38 31 L 59y ‘DAP”
DAP: Day After Planting
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Table 3- Effects of planting date on yield and physiological maturity for different climate change

scenarios
A2030 A2085
CuiS g ,U S aild 3 Slos S S 41> 3 Slos
planting date Maturity Grain yield Maturity Grain yield
(DAP) (Kg/ha) (DAP) (Kg/ha)

T1 127 3086 107 2485

T2 138 6077 121 5597

T3 127 5149 116 5748

T4 114 3487 104 3081
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Figure 1-Effects of different varieties on yield and physiological maturity for different climate change scenarios
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Table 4- Grain yield and water productivity in different irrigation treatments and climate change scenarios
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Irrigation Treatment Grain yield (Kg/m®) Grain yield (Kg/m®)
(Kg/ha (Kg/ha

W1 6090 2.10 5571 1.92

W2 (W1-40mm) 6077 2.43 5597 2.24
W3 (W1-80mm) 5822 2.77 5231 2.49
W4 (W1+40mm) 6265 1.90 5554 1.68
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Figure 2- Effects of fertilizer treatments on Grain yield for different climate change scenarios
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Introduction: In recent years human activities induced increases in atmospheric carbon dioxide (CO,).
Increases in [CO,] caused global warming and Climate change. Climate change is anticipated to cause negative
and adverse impacts on agricultural systems throughout the world. Higher temperatures are expected to lead to a
host of problems. On the other hand, increasing of [CO,] anticipated causing positive impacts on crop yield.
Considering the socio-economic importance of agriculture for food security, it is essential to undertake
assessments of how future climate change could affect crop yields, so as to provide necessary information to
implement appropriate adaptation strategies. In this perspective, the aim of this study was to assess potential
climate change impacts and on production for one of the most important varieties of wheat (chamran) in
Khouzestan plain and provide directions for possible adaptation strategies.

Materials and Methods: For this study, The Ahvaz region located in the Khuzestan province of Iran was
selected.

Ahvaz has a desert climate with long, very hot summers and mild, short winters. At first, thirteen GCM
models and two greenhouse gases emission (GHG) scenarios (A2 and B1) was selected for determination of
climate change scenarios.AP and AT parameters at monthly scale were calculated for each GCM model under
each GHG emissions scenario by following equation:

AT =TGCM,,,; -TGCM

PGCM
“Teem

Where AP, AT are long term (thirty years) precipitation and temperature differences between baseline and

future period, respectively. TccMm ru; AVerage future GCM temperature (2015-2044) for each month, Tccm

Base,i

Fut,i

AP

Base,i

Base,i ’

average baseline period GCM temperature (1971-2000) for each month, pgcm,, . average future GCM
precipitation for each month, TGCM,,, ,» average baseline period GCM temperature (1971-2000) for each month

and i is index of month. Using calculateBs for each month via AOGCM models and Beta distribution,
Cumulative probability distribution function (CDF) determined for generatedAPs. AP was derived for risk level
0.10 from CDF. Using the measured precipitation for the 30 years baseline period (1971-2000) and LARS-WG
model, daily precipitation time series under risk level 0.10 were generated for future periods (2015-2045 and
2070-2100). Mentioned process in above was performed for temperature. Afterwards, wheat growth was
simulated during future and baseline periods using DSSAT, CERES-Wheat model. DSSAT, CERES4.5 is a
model based on the crop growth module in which crop growth and development are controlled by phenological
development processes. The DSSAT model contains the soil water, soil dynamic, soil temperature, soil nitrogen
and carbon, individual plant growth module and crop management module (including planting, harvesting,
irrigation, fertilizer and residue modules). This model is not only used to simulate the crop yield, but also to
explore the effects of climate change on agricultural productivity and irrigated water. For model validation, field
data from different years of observations were used in this study. Experimental data for the simulation were
collected at the experimental farm of the Khuzestan Agriculture and Natural Resources Research Center
(KANRC), located at Ahwaz in south western Iran.

Results and Discussion: Results showed that wheat growth season was shortened under climate change,
especially during 2070-2100 periods. Daily evapotranspiration increased and cumulative evapotranspiration
decreased due to increasing daily temperatures and shortening of growth season, respectively. Comparing the
wheat yield under climate change with base period based on the considered risk value (0.10) showed that wheat
yield in 2015-2045 and 2070-2100 was decreased about 4 and 15 percent, respectively. Four adaptation
strategies were assessed (shifting in the planting date, changing the amount of nitrogenous fertilizer, irrigation
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regime and breeding strategies) in response to climate change. Results indicated that Nov, 21 and Dec, 11 are the
best planting dates for 2015-2045 and 2070-2100, respectively. The late season varieties with heat-tolerant
characteristic had higher yield in comparison with short and normal season varieties. It indicated that breeding
strategy was an appropriate adaptation under climate change. It was also found that the amount of nitrogen
application will be reduced by 20 percent in future periods. The increase and decease of one irrigation
application (40mm) to irrigation regime of base period resulted in maximum yield for 2015-2045 and 2070-
2100, respectively. But, reduction of two irrigation application (80mm) resulted in maximum water productivity
(WPR).

Conclusions: In the present study, four adaptation strategies of wheat (shifting in the planting date, changing
the amount of nitrogenous fertilizer, irrigation regime and breeding strategies) under climate change in Ahvaz
region were investigated. Result showed that Nov, 21 and Dec, 11 were the best planting dates for 2015-2045
and 2070-2100, respectively. The late season varieties with heat-tolerant characteristic had higher yield in
comparison with short and normal season varieties. It indicated that breeding strategy was an appropriate
adaptation strategy under climate change. It was also found that the amount of nitrogen application will be
reduced by 20 percent in future periods. The increase and decease of one irrigation application (40mm) to
irrigation regime of base period resulted in maximum yield for 2015-2045 and 2070-2100, respectively.
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