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Abstract

Background and Objective: Given declining water resources in Inan, particulacly it Isfahan Province, assessing forage
maize production potential and water productivity—degpite its M} ely high water requirement but strategic

importance—has become essential. This study aimed to detg: e the optimal planting date and to evaluate yield potential
and water productivity across different regions of Isfahan.
Methods: Maize growth was simulated for 18 planting dates using 13 years of climatic data and the CERES-Maize model
stations, production potential and water producti¥i
detailed soil profile data.
Results: Climatic analysis indicated that eastern statigns had potential yields below the provincial average. The combined
effects of climate and soil texture revealeththat the highest yield was occurred in Daran (26.2 ton ha!) for SC606, while
the lowest was obtained in Zarrin-Shahg (172 ton had) for SC704. Dry biomass water productivity ranged from 3.75 to
5.55kgm’.

Conclusion: The western reggions of

province, due to their higher elevation, greater solar radiation, and favorable
temperatures, exhibited the h ction and water productivity. Conversely, poorer water and soil quality in the
central and eastern regi ally reduced yield and water productivity. Accordingly, the western parts were
identified as suitable areas for fokage maize production because of favorable climatic conditions and the absence of soil
salinity constraints. Furt oreJthe simulation results indicated that planting date has a significant effect on maize yield
and water productivity.In/the suitable regions of the province, planting from late May to late July (depending on the
hybrid), no only enhance ¥ield and gvater productivity, but can also reduce the risk of late-season cold stress.
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Fig. 1. location\of meteorological stations in Isfahan Province
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Table 1. Properties of three soil texture groups representing the dominant soil texture classes in Isfahan province (Isfahan
Agricultural and Natural Resources Research Center, 2018)
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Table 2. Soil profiles information within the meteorological station areas (Agricultural Jihad Organization of Isfahan Province, 2021)

(/) JToske pH Sl sl () oy S () o () s oy ey
Organic matter (%) pH Soil texture Gravel (%) Silt (%) Clay (%) meteorological station
o/0 % ofY VIV £ oY SCL, L, SiL We 2 NY  YHAE NN YOV V) (FR) ,e305 b
o/ E oY VIA £ o/Y SCL, CL, SiCL, SiL, C WENFE YEAENNYY O YROE Y (DN) ul)ls
off £ oY VIV £ oY SCL, SiCL, L VWY EVA o/t Ve/s  YES VA EHRAE
off * o/f No # ofoV L.CL YYEEATY O YY) A VA EYA Ll =
o/Y * o/f VIV £ o/ SL YOY £ VYA YY/e kYo Yo/v 2%V ME) 4o
NET ptg oy LELSELILGLISSL avaior vassive v F (GN) 0ELS
o/f * o/Y NN £ o/Y SiCL, C, CL, SCL, L Y/ £ ¥/0 YV/Y £ 24 YANY EHVY (KD) slﬂj:ﬁs
off ko VA& oY SL, SCL, SiC, L, C IRAERNARNREZLE XY EIV (ZR) jedcnss
ofF & o/Y V/A £ o/ CL, SCL WAV AT PV £ Y’V‘;ﬁ“i‘//a (ND) sUlC iz
Aot 5158 Sl Gl il &
Data are reported as mean =+ standtd d
.
IS 5 gl I
T?ble iﬂantin scenarios
335 580 &b sl s 995 530 &b 3995 530 &b
Julian dgy Date Julian dgy Q‘ Julian day Date Julian day Date
STV ;\;é/\ s Te e YA
Yoo 18-Jul \ 29-May Yoo 9-Apr oo 18-Feb
s> a8 \A s s Ye Ll 4
YVe 28-Jul ° 8-Jun Vo 19-Apr Fo 28-Feb
sls 0 VP YA Cligesyld Lawl V4
YYe g \Ve 18-Jun \Yo 29-Apr ) 10-Mar
. - s A YF SV V4 Ll YA
\’Ve 17- Au \Ae 28-Jun \Ye 9- May Ae 20-Mar
0 SV ¥4 RSYRAE
B 27- Aug Ve 8-Jul \¥e 19-May e 30-Mar

A god g ad) siledde -
(i opl 3 elsaso] il Ll d Cou (hlwand
gl 53 w0 s Shes iy Sl IS s s
Yo o mlidlpn olKal YV (gl Jie dpasof 36 Cos Olead

E edle s S i Jae s XBuild i) ) ssliz
oy 5 bl w5 (LA iy S Skl o

s dbd 4 Gl lachs) L s Aol iy oSS
OliysliS 3o il ys Slbes (slaesls ulul L (IS Gas

Md#))‘j&b))@bdf}ﬁ



RWPI Max(WPI); )
> Max(WPI); /n
Range = MEX(WPC); ~Min(WPC) o

Y1 Max(WPC); /n
Cad RMY7 (03 503 035 S RTBC (dailyy ) 3 oS
Cod RWPL T (650 141 Comd RWPES (il 5 Shes 035
Lol sl 0 5 ol ks asls Range (s bl O (650 4

ol
ol 53 1S Ll 5 190l Jaylpd S 5 L (5l
2SSl 5 sl 1 Slosen b3 shien (i
ol &l e wpd T Gosese 5 My el
e 3 4 S5 CoES dais Gbl) L uliilse
ot iie RWPL 5 RWPCRMY RTB sl jasls Lol

SOV P EY e VR W GES B (ST E SR U P+ S WR{TI 8
c(SC704 UORS 3 SC606 u»)dL:ﬁ) CJ).) OML;'?U*

Dl 3 eslizal b S s B IA 5 oS W33

9 g_.J‘ So9o 8 03 9l LSLAJ*’"L‘”

Co (Goles aliie GACS 5 Al (i x5 Js o
A3 S sleans (SSlgl axs S j\ CRY e

LS 38 o gon mld Solg 3 dd sl a S

SC606 & o 55 6l 5 (o900 9 M55 bl pislie L an

Sogb 3 S 3L dpa sl ll b oS 5 o (gileans

7- Ratio of Grain yield
8- Ratio of Crop Water Productivity
9- Ratio of Irrigation Water Productivity

Dl 3l eslinal b ol o 55 jslate cpdy 3 | ) Olgios!
sivs b s Jlesls Sk, kil LU XBuild
(il b els el o e S 5 o3, Dlasiis
ssbiess 3 S x5 DSSAT Lo 3 Cilisee glasles
#3355 5 Gkl ol Cov s s Jesty 5551 5

ij]'w E) uT u.w‘U g;.i.&l.a}}\ oIl BERRSER

)‘ Jrsdd s_))jﬁﬁ OLS‘)LG QLO
LG 5l il s Shae 50558
Sl Sl Ges 5 815 G
P .
SSms Osk Bl

i— pxs y3lae 9 PlantGro.OUT

3>‘:‘ S50 Amloms Sl (8 S

(Y 9 b‘_})) Lo heslazul (WPIS kg m_3) L.SJL‘«"‘ g_)‘
N -
\_‘ :(Fernandez et al., 2020)
C= \
ETa )
WPI= L )
dg

(kg ha') Jyame 353 G 5 Shae ¥ dailgy cpl 53 &
Ol Ges dg 5 (M ha!) ez A3ly G, 55 ETa
el sl (g 5leans (M3 ha!) ez LI
Lol lasless 3 ol (gluand e aln Solg o
ol Lo LV BT Ll Solel s ool o gl ol
Ghls leld OKHl bpasls ol A3 bl 5 dwlis

RTE - Max(TB); )
Y1 Max(TB); /n
y —_ Max(MY), )
¥ Max(MY); /n
RWPC = — Max(WPC); ©)
¥ Max(WPC); /n

4- Crop water productivity
5- Irrigation water productivity
6- Ratio of Total Biomass



ol oss ECw «glo kb g lol bl 53 o5l 5L LRar
3 S s doss e b glilelas ()55 ECe (dSm™)
OB Ao Ve b el ojlas (o) 5wt BCemax
5 S LR &S ol s bl Ges s ool s Shes
oloms (V1) 5 (1) Bl il o 3 o 31

:(Keller and Bliesner, 1990) .

if LR <0.1, dg =30 O\
Ea

if LR >0.1, dg = —22xdn__ oY)
Eax(1-LR)

sAl 5L dn (il SRl Gas dg s, cp) s S
SRR G I W o o P KV P P IR YR S W
i B TAD pl o (sl e sl 53 5700 Al 51U wble
35 &l (V) aasly 5l eslizad L (WPC) Ol (60 e ciul o

ol Ol oo, LS aslme SCT04 5 SC606 A ,on

Shb bl slaatele g (1) alayly 3 eslizul L 35 (WPI)

A3 S aciloes Timn | sboas (WPIg) (sl o (WBR,)

(S 5 Ol Cysgdou Od) bl
JQ T wils 5 Slas o3 iy polis iy o
ST laelSasl aen wiiy o Sls & (LT O (55504
LS RMY 5 RTB (slacins sl ol el o313 0L ()
QLSS 355 adin s b et il Olghonl slaola 5l
Sk 5 xS
o sz CoL L S s RWPE Lartls julud s dizes Ol

Areds bl Sblsy s 5 Okl

o Jels ol ol e adlaie oyl 5w 55 s, el O
ol Slasze el 5 (alim b ey 53) wbiss,
Ol oS8 5l et adle b olal glaels iS slaesls
Sl el s Sl (Yo \A) Olghul (slailase
Ol plad 5 Olwl (3,5 158 53 b Shals eds 3L 5o

G300lES Glaelr O (650 L5l Cor P g peduly sl

gs oYY 5 o /7Y L

L1558 w0 by e S

Sogi Dlde p 2ln 5

(e sy o O/Y £

5ol S50 Bglas [RESTS IS LRV
s sl s Shes JEASER LSS Ll (bl o (60,0
( ) i WLN uCJSl} CLV.A‘ 0)L.A" (.5)_5’“’ JALw‘

:(Keller and Bliesner, 1990)

\ )(EC —ECe_thershold) )

m S Ml kel ph 53 o3 s Shes Ya el opl 53 a8
EC. ECECetrushotd 4 sl ol st 5 Slos ai
o35 ECethreshold «(dS m™) CLJ\ las (g5 U;sl?a
SalS Aoy el b g s S S O gl ojlas
ol B Lo Sas

fb )\Jﬁ.ﬁ 9 y/AdS m’! f‘f ECe.-threshold )Uhi‘

sldde ©d Gl ol g 5d Ay S
JRESSER L v el

sbeesls bl 5 55 ECe jluis (Allenetal., 1998) A« S
o310 Sl sl 5L 58 L (EC) olel o )52
s doslms BC=1.5 X ECy alal, 5l oslized L 5 (LR=0.15)
adlaia pa olr T (5)p8 slaesls ulad o (sl S e
(Vo alaly) sloas 5 (4 aal)) SLL okl able 55 55

:(Keller and Bliesner, 1990) . 4cule

EC

LRy, = —— W q
' SEC, -EC,, ®
EC
LRy =— ¥ (Vo)
2(EC, max)

(b okl Slle s opil 5L LRy calyy ool 53 oS



® Loam A Sandy Loam

0 Clay Loam = = = Ratiol

. ud ;
k. * s -
= ¢ \ DN
'S &
MBE - o &\ \
d o2 \ o l
D—v;v—v—v-v#bv—v—w—-r—v.—'y
‘ IN AR : 0%0falodeP oo MobgPad a3l
- T / f oot
g\ \ vis ./ o
NZ q Q’ »n
\ . P S AN
& =24 4
\ o3

RWP¢
Pt
pH ME
, GN -\1] M xn\
BI, -3 A “\a 4 \
& 0?7 N ) CN
KD . / o% [+ ‘
# o PR

,\l'!',-v s o2 *
' F—vﬁ—r—v—‘—v I'Rl

IN AR o® o8 o-‘g;l S oF ot o®o® AP A%
\
‘ - - KK
s /
nz R S &
Y - o® ﬁ N e
~ A t\.\
NN Y
"D L4 e
h e X, -
Mt zg \EI/

s A 53 (el .h:‘Jo.:j;E‘Md)l—:’i&_.)]d)jéﬁjk_.)id)‘}bﬁ ls 3 Shae 03 S 3 Oy Dl s Y K

Fi ariations of biomass weight, grain yield, water productivity, and irrigation water productivity under different climatic
conditions across three soil textures (sandy loam, loam, and clay loam) for the 21 meteorological stations studied
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Table 4. Climatic data during the growing period, maximum potential yield, and crop water productivity of the mid-maturing hybrid SC606 a
selected meteorological stations in the province

the late-maturing hybrid SC704 at
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Table 5. Comparison of potential biomass yield and crop water productivity with the reduced yield under well water irrigation conditions for hybrids SC606 an
in the province

C704 at selected meteorological stations
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b Data are reported as mean + standard deviation (SD).
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