19 e olowss oFolosi ool o (ST J@,z.-,, cblis alxo

a6y S 21,5 Cud b 4y Cownd CSM-CERES-Maize Juwo Sous Comolus
S & o 4D (39 Canigi puur (8 5l

TS s34 | ol Al

O owdige 03,8 Olgiol mro oKl (2585 5 bl (6,53 Ble ggmiils (A
gheysari@cc.iut.acir :olse J st stins 55 Olghon! xs o KEil5 « aud e 5 (5355LES aasiils ol gwilige 03,5 batzal (Y

Qe /ANO 2o dy &b A/ VTN sl s 6

oS
9By Byuo 1ieajls o 385 (6505l g e 4 ol yhunodl g olS (S ol slaJre (63959 (sl yialyb St | (FC) Lelyj cud b
powigel g Oilyns cbale g5lwans > S FC 4 cuws CSM-CERES-Maize Jao cuwlas 3BT Gimg cpl 5l chun sl o (o0 450
S 59y » sl asyie inlesl jglaie s Cansl oS awgs S5l 595m5 Cudldy lie Cuitmed g (LS (claplul g SB calise claaY )
Az VY ) o fAD oY aw Hlaa Jobs (o)ll (slylows 05 plool 05 ogine 13 WWAY g WWAY (gla Jls )3 Vo Ll S i (5] adsle
WAN 5 ¥V s S pasigel clale (cly jlade ol b8 oo pki 2o yd AFIVD 5 YV 0 a0l jlade ) o S ol cdalé o salS
il ladY 53 Cowlun (pl S 0dgr  whas FC i 4 Coms S5 posigel 9 @i cdalé a5 )3 CERES Jao il o 2o
S FC cliis ay Conas oS 5 (g ClBE (i g (yommslSid 52 003955 (b Sz Gliee e 0 Jdo ol il Sgliste S

DSSAT: L5 (sl Jas (il i pauigel § gl 1608 sla23lg

)MUJ}A)D))SJJ{)UQLAVU‘)J?)&‘ dodlo
Cuils 5 olS Lo 5 oS (g3l3le 055 55 el b Sl Sl 5 e —ols 1SS 05558

L s s G b 3l S 3 e 35S LS i 55 8 25y sled 4 OIS
JU_.,JJJ\ 03 358 sl 3505 O sl 105 PO Sl SRS Ll s O
e S 090 5o by sl ol aly; 4Ll Lo o SLE 0 0l 38 (5B 515 0LS

J_AG J-.’:" al:f LS‘J" B o.LJ)J 5J>u".o J:.O Q)J“p LSJL.) “:":“A‘ LS‘)‘J QLﬁkﬁf "l':J); BE djﬁ):ﬁ‘ Ck‘“ﬂ

ol S g_él—ﬁ-klﬂ} S a0l 358 Sl [iJ .(Novoa and Loomis, 1981) Lol
$3551S Sl pSl 5 Sb il Ll 5 s Sy Rl Sl ol sl

Ol 5+ (Godwin and Jones, 1991) s,ls _Sio L s el 4 5 el s 0 las S 008


www.SID.ir

o s s Vs alsl, /Y

Sheslial ;s 0L LS 5l (6551 555
Jonesetal., ) col s AU Claxl alS sladas
oS (Sl sladus 5l LS 'CERES Jute (2003
S 3, Shas 5 dren 53 Ay &S el il
.(Jones and Kiniry, 1986) J_S .o (s3luans |,
>3 50 DSSAT (5,15l 5 sy 3 o5 Jaa
LS 5 St 055,00 O e 4 530 o
Co e iz gla g sl (Giloand omen
3ok b 55 0 5SU 5 005 430 53 O35 %0
Gerakis er ) Coul a3 S 5| 5 oslizal 5, 50 Olid>es
as d sl 51 (1991) Vigil et al., (al., 2006
sl Jdas 059,50 Ol e Cgr CERES
IS 5 0S5 OLalS (sl ALS Ll S
sdalin |y Jds ol Jj.il,«;) L5 S eslaal
-o3ls L |, CERES J.s (1994) Gerakis .55 gl
Sypme add S il e b e (sls
mand 50y Jde celie 5 Shas 53l 18 oy
sdalle e 5l g 2 055,55 Ol (55l
=3
glaosls & 5L ALS ladie 5,5 ¢l
WISl aSeslbl &S il 305
Sy S omhe Slpidb s Sl o s
s 355 o3 IS ey adlate G L3 0]
laesls 5l (K iaalb e Seds 5 paups
i alS ladae el gl e 2505
03 byl el asl o S (FC) ol oud b
S S e BB O Ol s
W55 okl S Olg s 5 e sla, st

wils polal 28wl 25 S pde 5 olS

1

Environment Synthesis

?. Decision Support System for Agrotechnology

Transfer

Crop Estimation through Resource and

35 o ol kS s Sl eS8 S5 5
- et Gl ST 5l ol e
“os) s ool Vs @ am s AL
i 3t Iy b Sl e
SooslaS lape 55 258 5 5,8 Ol &
sl e

P P VRS RS IS VS PPN
S L Ol WObs a3 e sla, U
LS 5 aalllas 5,50 (gdde slpa o Sodoey
O358) G am S 1 03,5 Jis
el el o e 5 03 S )50 SO
Co glgy 50 llile sl ol oY 05
O Sl e 055 5 e sl
Gl Sledlbl ol 5 L sd plasl oS 5 Shes
a5 S LS W ol (93,008 38 wg SMae s
sl Obes g auzs Jhgs cpl bl sl
las sl il iy Ol ) e Do 5 540
Sl sy Sy o=l 05 o e il
Sl (9355 2S5 0o S5 gladis b
03 e Sl Gl e 4 06 5 0
ladie Lal s dal 55 035,08 b 5 o e
5ol i Ol s 4 36 S (55 elS
505U slasls olow e bl
Shre slge S > (g5, 2 $HosS sl
ol Rl 5 g s ol Ay sladal b
il ALS e s Lan S 5 4 o
S ilbwans SUIs b pladde oo s
St S o pde SbagFlpel 5 il Ol
38 35S O ae Ol il s Ll
.(Godwin and Jones, 1991)

O3 500 (62,58 6l g &S Wk ol s Olidme

Ar Glicas) /Y o lact /Jgf Sl


www.SID.ir

e Glicasy /Yo ylact /o) Sl

YT 0595 g ) i sl S 2ly) b b 4 Cuns CSM-CERES-Maize Jis oo Cowlus

RFlA JALS skdas ;s (PTF) S ‘_;LE:J\

Z

33,8

Slestial L &S ol [ SS5 cnles 3JUT
i o Js Sl Olye 0155 e O
=l s S e | s (60555 sla el
s oS gl bl maS ase Do b oS
Sl eslial Ly 1y dedly ol ol LT 4 s
3 e e 3 s e ol 5 S Dl
Patal .(Patal and Shekh, 2005) > S 5,|5 Jas 4
Jio cosle> 5,5 (2005) and  Shekh
833555 sla b 5l = » 4 CERES-Wheat
Endd Ol 4 e Jo 55 1) oS ol
Gl a8 Jl> 3 s S odalin (g 55
Jin et 331 ity W Ol 4 o Jo
CiS WSS a el B ol
Bl olas

L (S gladde 5 FC Coanl 3525 L
Sl by b ale Wlis s s 058
ol s AL Sladds s 5 s FC
Slestical U ol andlas j3ikady ool s ool
CSM- Jubo sl Ol e il JUT 2,
oy b b ol s cos CERES-Maize
53 c,_,;fu Ol ckle gle and s St
5 olS Ll el sl il slawY
Coa Sl okl i s ol oS sl
el oA ey 055 5 35S 5,18 Ll

g, 9 2190
03 ladgle o3 g,y las e wl_nﬂ
Sl iid S e 53 WAT 5 \TAY cladl
YA 2ldhmr Jb b aalys Ol e s555L08
5 Jla YOO Y Ll ae 5 3,5 0N°
o=l e ald ¢l_?u'\ Lys CEM 51 e AVY CLLT)\

sladde sla bl Fege 51 S e
b b pgghe Adb g henal] 5 olS (Sl
bogs Lboodsl el
o &S ol s Ol se 4 (1931) Hendrickson
el Bl el s Sl ol i) )

Lo L S s O ol 4 5, oS~

Veihmeyer and

s o b Sl s s A b oae
ol odd &) Oliies 5l (ol by S
VYo Seboa) 4l oM s sl eslid
ISl ks Vo 5 K S gl ISl ks
2 s S ke s (S S Gl
Al g SIe3 5 5 o 4 gas (55,5 oo
Cod b ASAT ek D3p sy 4 S L
Omals sl S5 Gk 3
s 01> S 55 e a8 8 0 s ol Ol
a3y DL Dl gl 358 sl 2S5
3 S 5 g FC (6,8 o3Il o,y oS ol
S a By ple 4 Cend RS s
S oge dls (Twarakavi ef al., 2009) ol
spb a8 ks ey e b bddaly s b
b laanl 3 L bl pl S ol ol
gl e 53 s Sl BLIL s S Sl
3.5 U3 axs sy e ol L bl
Olaaes J:}.s Oeea « (Twarakavi et al., 2009)
b b e gl by S 3 ae 3L
Llos 5 Salos lapyy S edliwad L ol
Campbell and Campbell, 1982; Meyer and )
L .(Gee, 1999 and Zacharias and Bohne, 2008
G Gla i, Do paupe 5 STy w Ay
cis b ey S FC (S50l
A gladis b s> FC (S5l
ool oy FC 5l aslizal 0l b el (55,0

Bl L s kS S b ,Selul sty


www.SID.ir

o sxp s O alol,  / F

Sl 6 e S dr 5 Ve Se Or Fr
i3, se ailaie gl L &S bl A (6 S
0533 (b dms e 1 Ol 5 mly 3 Al
Saa L olel Gee sl Fo Sk oo A,
iy ane g Gee 3 SbECusb) 03 S0 Sl
amals msby S5 0 Sl ¢l FC U= G
Sl Ges Sl e ol slales s 5 S
Olaj don S by Iy by A5 s Dles
A (MAD) b Slme ados bl o]
el S s 1B Ol a3 0
o O sl e (Jalshs =)y S5k
Shoslial U bl O Gas ot o s,
ol i Ol 2 o 53 S e gl 28
Gheysari et al., 20092 and ) 4 o J =S (L5 5
cb_.ﬂ 3l adlae ol s .(Gheysari et al., 2009b
ol i a5 (M) +/AOSMD (51 oS
@ 055,55 255 e w53 (Mp) V\YSMD
No s 5 an) L s ij_l.:SYH FRlY
CERES-Maize Ji—s ! ,—=1 gl ,— (Nago Niso
A oslaal
6 5 4 o ($lyl 5| SO CERES Jo
S s 4S5 Law 5045 &l DSSAT (531
S303aS (5 55 il g L ool
Tsuji et al., ) ool ail ax_w 5 IBSNAT)
~amd LB LDSSAT (o f53l 5wy (1994
5 O35 5 2l OOl () s iy 3l
] oA 0313 s 55 Cilies oLS YA 5 Shes
8 50 g5lwand 4 536 CERES Jus
§ St T dyn 5 oS (81,5 LS
Il e O s Sas 5 ama g5 Sy 05 %0
Lyl & gl Jass ) (Gerakis ef al., 2006)
slsesls au 5L 5ol >l b g piie Jas

2,1 lae e o s LB glaesls 31 (65 gda

rﬁjl.:SYn 50 CJULSJ)SCE_AMM
Nago 5 Niso No o 5 4 45) )b 53 035 %6
@NVSMD (Ll el 5 (4 (518 L
slesleul Lo VAYSMD 5 \SMD /AOSMD
Slas sl B s sols sl S bl b
S o el S5 A b sl S
5 e Sl VO Aol w4 a5 gp VOl
D3 ed f 55 Sl B s pde s e VP b
Sk B s VE LS S gledsle
VPRI R WG L g RU A W
e eV Mt e 53 e
S L e e S il sl 5 S
griem’ a3y JUSs 5 VY griem’ g al L
Gheysari e al., 2009a and ) 5L . Y/00
.(Gheysari et al., 2009b
Sl ol s 31 oLS sl sl
555 s eslizal S e LT Lol Sdls
bl Sl el man oyl (6358 a3l S35 %0
Glresls s § w5 Al e b so s ol
)3 e 3 e Sbe Jold 5o s 5e bl sa
3 SULL Ol 5 ol Slela Wiy, ol >~
O alols )3 by cpslys il sn oK
sse s LA g b sl Joee (6%
S by Gl Sl asoll Ges 5 Oley
s an SLs Cusb TAY Jla s s eslind
e 5P oY Yeor GlaGes 53 S
S (6ol i sed a1 eslizal b (g me Sla A
Sl 5l s i S Glad gas A cpons
) &5 a5 dbl w5l o S el
G VAT Jl s s coils s (Sdie K

Yo Glasl ps e 0555 5l el L St

(Soil Moisture Depletion) ¢S o7 z4b, adss |

Ar Glicas) /Y o lact /Jgf Sl


www.SID.ir

e Glicasy /Yo ylact /o) Sl

O /09 g )l A sl S elyy b b 4 Cows CSM-CERES-Maize Jas (oriw Cawlis

Skaggs, 1981; Patal and Shekh, 2005 and )
G b 5l cmwle> JUT ((Imran et al., 2007
Oye Ll 534S Llagsbow 53 Juce gl
e Gt ool e b o b
o300 OF s Oliae 2 SIHAYO 5 =/Y0
S, o o3 10 G 03l b (e 30 53 e (6,8
23 sl ad b Ol Jlis j5b 4l el
A esls i /YVE 5 /YO sl o sl Y
A s A Dl e Ol s Ol
GBS i 03 o L DM 4 s
e A s (s 2 2yl b liie) FC
S g Sl (s bl Dl ks Oljs
Py J.'I.obl__o: BN \US NG PWEL N W MJJFC
-0 FC s il 0T Comlas siaslis

AL

2 FC ol 4 cod Juo Sl -y
S1a ilies (LY O g CBIE 35l
S e chle Sl oy (V) S
Jde Lo si ol o5 ass Ol ig clale) il Slude
21 Gasppe 55 edd (6,865l FC 5l eslizad L
Sl s S Gl glagY J3 FC ol is <)
sdalive oS 4 S Olasidas s Ol Cilises slaslas
Slos S ol chle Ol s 63 gdoee 050 o0
VIV o (2l L 5 (il5) FC gt ys YO i
(V) IS8 4 g Lol doys APNV0
0> e Sl Ol 45 3500 odalie e
Jle Hsb a4 3l o oslie Sb Cilie slaaY
FC Ul L3 SialS doys YO NOMI Ll s
Jsl Y s ol gz chle gdwo,s WY 2alS o
doss VOA zis oY 5 S M s (el sl

(\ ‘-}gaj) A GML:.A f“‘“.)tt’. L)'»i\ L U.Z,.MS

J=b el 4 5L CERES Jue 3l ssliad (ol
AT la)l bX byl
o 20wl SKES el aees
Aol e (Hunt, 1993 and Ritchie, 1993)

53 St B s il slaosls
5 emSle ol clela b Al ra s VL
SLoL rzmen 5 olS WL s 5e led e
oslial Jde (glsn 5 T b 5 €35, ooy w0
S Sl s O (IS Sl goas s
Sl 5L s S (S50 Olas s (s b
Pl el oS ke Slspeast (s S5 Je
30 3 Ges 4l Dby eds CiS LS p g s
WES (S TIES S 5 ol s
5 Pl Ol OF o e sl S
385 E 5208 3,08 s 5 Ole ol Ulee
s S e iX L s il 5 Ol 5 (63 18
g ¢ e yze laesls 3leslizad LT 5 A LU
S SR gl igle D (S5 ol Al
Sl ok ol 051 53 65 S Sl 51V
Lo 8 sl OYM OLes 5 (5 ad)
2y aly Gl S5l Sl s
Sl 0l C\f'g_.ﬁ\ N3 Gaimd ol 5 eslinad
CSM-CERES- Jus (\YAA Ol 8an 5 (¢ pad)
3, sde oIS 4 5L Maize

s bl ol Ol acalllan sl s
2 sl 5 Ol ke Jals Je s 2
TFeoFe Yeore A0-Ye 010 =0 slaa Y
5 OME e (Sbt (5 e 5l 0050 5 ¥a0
03 055, Oliee oot 5 S 05l 453
5aiay 53 O3, Ol e ol ol a ol
Cb b cd LS g O Sl
Gilas sl 4 S 513 2550 S ol
i Sl js e 8 LS ) Ly


www.SID.ir

Grod Mo s Obsbo dll, /¥

O g O gl A 33

Fe Ol a—0)2

[ P~ U] Y R S—

NISOMI

< 6 0 >
o e e

Ol Ol I3

< = o > -

|
[ - S TPV J¥ W_— 1)

N150M2

[ -G Y R S— Y

Fe Of o df w00

[ S T VR—Y - ¢ S— 1}

Fe Of i 0o 38

Np cilisen 5l losi o S8 ciliseo bl 13 FC 0l i il Coowi agly e 4y Comnd ST Ol yig CLE Ol ks o3 - S5

(+/YSMD) (g lul o5 M 1,US )3 (35955 @5 kS Yo+ Nogo )65 53 (359,545 0,59k 10+ Nisp 3o 95 51 a3kl oe

S ook ¥ T (SB pgw ¥ T (SKoegd ¥ e S Jol ¥ ——) (V/IYSMD) g bl i M,
(SK aday "7 T SBpdday s SR e Y T

5> dioe Sl o i LS glales
ol i slasles s s ool 5 Jul slaaY

CBlE Ol odd o bl olod 3
Jul 4y 53 Juce Lo 5 ol 550 St ol 2

Ar Glicas) /Y o lact /Jgf Sl


www.SID.ir

e Glicasy /Yo ylact /o) Sl

Vo7 059,58 g i dd sl S5 ey cud b 4w CSM-CERES-Maize Jso oviw Camlus

033 >un (355 e sdalie 45 0 SOLan
YO ,ois s S oy gl w bl Ol
STV e (LS U 5 il 3D FC sy
ol alie L (Y JK8) 5L e Ao s YA/
S ol s chale O a5 o5 gdoee L es gde
Ol 4 e o Sl a8 S 055 0
e s S cj—f'f’T cbale 5,50 53 FC
b ol i S ol gz chle syl 5
FC [talS 3155 oy sal Clale Ol i 63 gdoes
s 5 Ao T4/ 5 O /FA b lie )
il e Aoy OY/VA 5 YY) o FC 5l
e 5 S FC lade amibir opl ol (Y S02)
GBS 53 (R Bl 5 035 e Bl
S 4y G e Lo 5 St p el e
A dal g edalie A3l

sdalie (F) 5 (F) sla IS5 3 45 &S 0kea
5 00S Sdme Olye Ol a5 03 5 dmes (3540 g0
53 e Ja 5 0t 5550 05l 0 et
o=l sl e Ao )3 P B Y 0 FC &l a5
O sk f (iomed 5 OAI Gk Dl 5 5
Comed Sy gl Jlo a5 o 3550
L 5 0l FC ol a5 o

UG oyl 5ol 23 Lgs CERES Jue 5o
O 3 Ll o S cilis slawY js S 0
52 S s S 1l s 4 s8]
88N Gigr 5 029255) 500 a8 5

el 5 Y s s e el Ol
0o/ Sl Ol 2 DS Sdne O yoens
m i ek oS Ja 5 gel CBlap e
o 33T 055, oyl 355 5 18 Sy s 45 S
S 058 (‘):‘&‘T e a sl sdasdea s

.(Godwin and Jones, 1991) 35 g0 03538

O Ol Sl 3l LNO Slas 55 555 0 oalie
Y C B TV CHN N P YOO
o S ol shls goluand s ol
() K8 ol 4l il
<3l o 2w CERES Jus s &5 bl
S s et (laand o il Olis 53 5 s e
o oy sl Sl b Cilon 23l L sl
Sead 285 Ol Ole a5 S o L6 O
G 3 33 55) 35 03> Lod SIE L
- 1 FC sy s J b s ((184)
2> S0 BB SOl 53 ess sl 3 0l
Sl as g L.celb FC s s 3
Ly s ol e ble ol s Ol
T P P SY RUS [N IP R B PR
s Y 01 51 s a5 O Olgee
s glaaY 53 Jube Conlis 053

el & glate

2 FC ol uis a0 cons Jao Cols -
S oo hasy sanigel CE 39 4
S pgsgal clale Sl dss (Y) S
S el b Slaas Gl s 1 aly e
il glaslas gl 5 St il ey o
5 o odalin 45 0 S0Lan das e OLLS
sl (5l p s sel Ol Dl Ao
- sl S Calie gy s Jde by
Jde Comilm M) (L] oS slbobas ps il
~ b s s e sdalie St glagY i o
Les Sl ol (M) (0l i Do 3 S
oV JSl) Cl o gl polemr 5 o Y o
4t G FC Ol a4 e oo IS 50
e MD) Ll oS byl 53 o sl 5l

el M) oLl i sles )


www.SID.ir

Grad Mo s Ol all, /A

S Ul e e ol A

(Jones, 1991

03 e Slos S D;-?yh)‘ﬂ o\x;s’vuw

5ossl S o O i b o

shyad b

Po—igol Oy U033

3l p ol Comalom W5 (e

S 25 Gl 53 Ol o 1) Jbe Lo 55 0
23 2,5 e Jde 3 352 5e 0l A
Los b o S oyl 35,408 CERES Jus

Godwin and ) 5,15 1,3 SL=pH 5 oo sb

nyxT [ pY—e e —

ool Ol 5 U033

Pasigal Ol a3

Fe Of i 0oy

fg_u’elul{:_.wu\_.a)a
NS
“ B é . " B
Vs
A
§
|
Po—igol Ol i a3

Fe Ol i 000

Fe Of i 0o 5

Ny iseo 5 lon § S Bl sas¥ ;3 FC Ol pusi ,M‘chddgb}.ﬁo&ww J S pguigel CAIE O pudi w0y =Y IS
c(’/VSMD) d)lyi NS:M]‘)\.:S@ » L‘»,,Z.u '0;919_5 Yoo ZN200 4)m )» O)5}2~$ .b;sl; VO« IN]50 4&)5"@ 355 )‘ o3 lasw! s
Ple ¥ T S pgw ¥ T SB 0g3 Y

(S pxan 4y "

TS il 4y

R 65‘5,99.@4.1? - Sl

Ar Glicas) /Y o lact /Jgf Sl


www.SID.ir

Vo 0395 gy 3w a1 S5 ely) b )b 41 s CSM-CERES-Maize Juaw oiw Gl

N Gud oo O gl A0 33

FC CJ'M [§ S—" )
35 31 o3l pas Ny iliseo 5 jlowi 13 FC Ol pusi pil o agly ladio'ds G S 10 N (il Sime Ol pats dwoyd - JSU5

Sl ey My o+ /YSMD) (6,bal o8 M 6,68 13 (59505 0,5 kS ¥ oo WNppp ) US55 (459 5 @,59LS 10+ Nisg (359,55
(Y/1¥SMD)

e Glicasy /Yo ylact /o) Sl

odd Sy Ot Ol s dos o 2y

Yo ssd> FC Ol oss 30 e oLS by
Sl Aoy Vi s NoMy s (gl 2 o s
(O J3) sl & NaoooMi sNysoM; (sl ;L
oj),:golmﬁwﬁasalsowwgu
FC o is 35U o olS daww g5 ol s
=S slales Sl Sl S slasles 5
S 235w By o o5 ol el SO
4t Gl FC Ol 4 od Je el
eSS b g eds Sl 055w (g3l

ol iy T oS slasles

2 FC ol is a0 s Juo Comlis -
oL (3950 (3l ae 9 CalE 391
O3 ile i Aoy aslas oyl s
P2 S el ond b ol i 4 s olS
b ) S8) A ey il sl Lo
55 Snsles plad 3 3l 0L s (o
35 CERES Juis NoM, 5las 5 4y oo 5
sl Slaelil s s g ge 055 5 ke 3550
o Sl Aty O % SIS e 5 olS
Y)'\J_:AS)U_ASQ?_.NLW;- shIs FC ol s


www.SID.ir

Srod sMe g Ose alsl, /N e

o 5 —— NoM;
¢ o N150M1
] v —=v- N2ooM1
3 —s-- NoM2
' S —= - NisoM2
A N20oM2
9
3
g;
S ¢ \/
-5

FC 0‘}_—:}5 [S SE——"
3¢5 31 o3l pas N .cilisee (g slowi ;3 FC &l pss pil oo anly o dy o S1550 ygmanrlSady yid E s o3 -F IS5

ot i M (+/YSMD) (g bl o5 M )68 )3 (359 0,59k Yo+ Nagp SR 55 (g @5 kS 10+ Niso ¢0rj9 i
(Y/Y¥SMD)

—— NoMjp
oo N150M1
—v- N200M1
—= NoM2
—= - Nj50M2
—o— N20oM2

‘é}f Q'x—eﬁ‘ [S S——}

- Y

N

v

FC Q'H [S S— ]
eas Ng il b lowi ;3 FC @il yuis mili cod asly jlallo 4y Cumns 0L bawgi s Cudld 31 (59 50 €l pundS oo yd —0 JSU5
M, 5(’/VSMD) d)lﬁ.giws:Mlc)m » d)sﬁ" ‘0;91:5 Yo+ :Nyy 4)m » u)s)ﬁs ‘0;91:5 YO+ :Nis50 50)9)2{,’ .395 )' osliw!

(\/\VSMD)&,Q?U&Q
éu)w)JFcu‘M‘Mdlﬁ%WW 4.})—«:#&Ml—&.ﬁ(?)‘}§.&)}6b)§dw
‘)6}-“%1@:%-)@“‘%&{%%&‘)35@)1’)&5 )af@ghmag&l}a{awoﬂo\ﬁgj

J.SL;« J.::L}' )J})\.,L_EA u-i):‘—":““ NoM; )LA:; BE FC Q\J_:ﬂ

C)—P}ﬁ w‘ .JJ‘J b )\.LE.A uijlos NogoM, )LA.;

Ar Glicas) /Y o lact /Jgf Sl


www.SID.ir

A olusy /Yo ylash /J gl Jlw

AR

e 09 3 Cadigl a5 5w A 51 S5 2l Cud B & Cuns CSM-CERES-Maize Jso ovuw Comwlus

ol (198 )9 O g A 3

—— NoM;
eeDene NISOMI
—v-- N2ooM1
—a-= NoM
—a - Nj50M2
—0— N2ooM2

FCQI):_Q:ES.\_.:;.:

Y0+ :Njs0 cy5o 5 395 31 adlkw! pue (Nj .cilideo (s lowi ;3 FC Ol g (51 30 asly jladle jlolS (algd ol (yje Ol puds —F S5
(\/\Y‘SMD) d)L:-'i M :Mz L('/VSMD) d)lﬁj WS :M1¢)m )b 0)9]";5" '6;51.35 Yoo ZN200 ‘)L:S@ )3 U)?}xﬁ) [0;9125

G A 5 Ol sl Sl oens (sl e
Ol S e YV G4

2) Campbell G.S. and Campbell M.D. 1982.
Irrigation scheduling using soil moisture
measurements:  Theory and  practice.
Advanced Irrigation 1: 25-41.

3) Gerakis A. 1994. Simulation _and
measurement of atrazine and nitrate losses as
influenced by water table management. PhD
dissertation. Michigan State University: East
Lansing, Michigan.

4) Gerakis A. Rasse D.P. Kavdir Y. Smucker,
A.J.M. Katsalirou, I. and Ritchie J.T. 2006.
Simulation of leaching losses in the nitrogen
cycle. Communications.in Soil Science and
Plant Analysis 37: 1973-1997.

5) Gheysari-M. Mirlatifi S.M. Bannayan M.
Homaee M. and. Hoogenboom G. 2009a.
Interaction of water and nitrogen on maize
grown for silage. Agricultural Water
Management 96: 809-821.

6) Gheysari M. Mirlatifi S.M. Homaee M. Asadi
M.E. and Hoogenboom G. 2009b. Nitrate
leaching in a silage maize field under
different irrigation and nitrogen fertilizer
rate. Agricultural Water Management 96:
946-954.

7) Godwin D.C. and Jones C.A. 1991. Nitrogen
dynamics in soil-plant systems. In: Hanks, J.
and Ritchie J.T. (eds.), Modeling Plant and
Soil Systems (Agronomy monograph no.
31). American Society of Agronomy,
Madison, WI, pp. 287-321.

8) Hunt L.A. 1993. Designing improved plant
types: a breeder’s viewpoint. In: Penning de

& 5 2o
JiaiaS das oo OLES Sl LT ol

5 p_gyu o s obale 5,40, 5 CERES
= FC (635,55 il & Cans S glanY
SN Y Y VU WP PR G W P
Jhos Comalo lie ol iy Sbt gy sl
St bl oS Ll s 53 FC Ol i 4 o
e ol Jis Sl il T S
ol 0358 chle g5l and gl FC &l s
Al g oS Ol 25 5 055 O S
FC &, o CERES _aLS Jue S by
o Bl s dde sl 5 00 el
gl Sl b b R k)
Lol o LS gladu 5l e sols)
Gl Jis &S ol j3 65 g olS 5 Skt ]
3 g o o3lizal ()l oS G H| gl oo

5,5 C3sFC x5 5,8 eIl s b

&lo S
AYM e (SUL 5 e Obssls o silal e o (5 28 (O
i ,» CSM-CERES-Maize Ji s,


www.SID.ir

Srad saeyobsbalsl, /1Y

15) Ritchie J.T. 1993. Genetic specific data for
crop modeling. In: Penning de Vries F.
Teng, P. and Metselaar K. (eds.). Systems
Approaches for Agricultural Development.
Kluwer Academic Press, Boston, pp. 77- 93.

16) Skaggs R.W. 1981. Methods for design and
evaluation of drainage-water management
systems for soils with high water tables.
DRAINMOD Reference Report. USDA-
SCS, 329 p.

17) Tsuji G.Y. Uehara, G. and Balas S. (eds.).
1994. DSSAT v3; University of Hawaii: WL
Honolulu, Hawaii.

18) Twarakavi N.K.C. Masaru S. and Simunek
J. 2009. An objective analysis of the
dynamic nature of field capacity. Water
Resources Research Vol. 45, W10410,
doi:10.1029/2009WR007944.

19) Veihmeyer F.J. and Hendrickson A.H. 1931.
The moisture equivalent as a measure of the
field capacity of soils. Soil Science 32: 181-
193.

20) Vigil M.F. Kissel D.E. and Smith S.J. 1991.
Field crop recovery and modeling of
nitrogen mineralized from labeled sorghum
residues. Soil Science Society of America
Journal 55: 1031-1037.

21) Zacharias S. and Bohne K. 2008. Attempt of
a flux-based evaluation of field capacity.
Journal of Plant Nutrition and Soil Science
171(3): 399-408.

Vries F. Teng P. and Metselaar, K. (eds.),
Systems  Approaches for  Agricultural
Development. Kluwer Academic Press,
Boston, pp. 3- 17.

9) Imran A. Rudra R. McKague K. Gharabaghi
B. and Ogilvie J. 2007. Evaluation of the
Root Zone Water Quality Model (RZWQM)
for Southern Ontario: Part I: sensitivity
analysis, calibration, and validation. Water
Quality Research Journal of Canada 42(3):
202-218.

10) Jones J.W. Hoogenboom G. Porter C.H.
Boote K.J. Batchelor W.D. Hunt L.A.
Wilkens P.W. Singh U. Gijsman A.J. and
Ritchie J.L. 2003. The DSSAT -cropping
system model. FEuropean Journal of
Agronomy 18: 235-265.

11) Jones C.A. and Kiniry J.R. 1986. CERES—
Maize: A Simulation Model of Maize
Growth and Development, Texas A&M
Press: College Station, Texas. 194p.

12) Meyer P.D. and Gee G. 1999. Flux-based
estimation of field capacity. Journal of
Geotechnical and Geoenvironmental
Engineering 125(7): 595-599.

13) Novoa R. and Loomis R.S. 1981. Nitrogen
and plant production. Plant and Soil 58: 177-
204:

14) Patal H.R and Shekh A.M. 2005. Sensitivity
analysis of CERES-Wheat model to various
weather and non-weather parameters for
wheat (CV.GW-496). The Journal of
Agricultural Science 1(2): 21-30.

Ar Glicas) /Y o lact /Jgf Sl


www.SID.ir

e Glicasy /Yo ylact /o) Sl

\Y

[ 059,58 Caogh o (55w A (5l 0 S 25 Cuid B 45 Cuwns CSM-CERES-Maize Jsw oiaw Cumolis

Sensitivity analysis of CSM-CERES-MAIZE to field capacity for
simulating nitrogen fate in soil profile

Raheleh Malekian' and Mahdi Gheysari®*

1) Ph.D student, Water Engineering Department, College of Agriculture, Isfahan University of Technology
2") Assistant Professor, Water Engineering Department, College of Agriculture, Isfahan University of Technology,
Corresponding author: email: gheysari @cc.iut.ac.ir

Abstract

Field capacity (FC) is one of the important parameters of soil-water-crop-atmosphere models which
the accurate measurement of this parameter is very expensive and time consuming. In this study the
sensitivity of the CSM-CERES-Maize model to FC for simulating soil nitrate -and ammonium
concentration in different soil layers, and plant N uptake was evaluated. The study was performed
using the experimental data obtained from the field study conducted on silage maize in 2003 and
2004 at south Tehran, Iran. The treatments were consisted of four irrigation levels (0.7, 0.85, 1 and
1.13 soil moisture depletion) with three fertilizer levels (0, 150, and 200 kg N ha’l). The results
indicated that the change of simulated soil nitrate concentration was between 7.17 and 96.75 due to
25% changes in FC (either increase or decrease). This value for simulated soil ammonium
concentration was between 33.31 and 139.01. The CERES model was sensitive to FC changes in
simulation of soil nitrate and ammonium concentrations and its sensitivity was different in soil
layers. This model was less sensitive to FC changes in simulating mineralization, nitrification, and
plant N concentration. It can be then calculated that an exact determination of FC can reduce
uncertainty in simulating soil nitrate and @ammonium concentrations using the CERES model.
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