Iranian Journal of Irrigation and Drainage
No. 4, Vol. 19, Oct.-Nov. 2025, p. 595-607

1E

Olnl (82 9 6yl & o
BAB-F+Y .o IFeF LT - w0 N4 al> Foylods

L;:.Ajjg:—‘;@\.ﬁ Jlas

5 ekl b 5 lol cilises lay pde Co g 2 ($590 8 9 415 3 Shes (G luand

ORYZAZ2000 Jxs

¢ Y. cq s Y . Z #,
6#‘&‘;3““’\1"5"\*’)"“’“‘&91&». ',.m:-.\wg LSR""J‘-(LG‘“

L ZR AT W IE

VR /N0 8 5 b

2SS

b 0ar 355 5 o)lul e (slacy o 5 g Cod gy ool o8y @ 50 Sl 5000 9 A 3 Slas (giluand ol adllas ) Bun
ol 4 it (el g Gy S bl )3 (5950 355 b oolel (R (B9 (o)lesd oS st oS s ORYZAZ000 Jao 1 ool
o=l b eolasiwl WWAA 9 WAV Jlw g0 (b IS oSl (5,0liS pole 0aSiily g}y dsyie 50 oud plol (i Slaiss sbaodly jl Bun
Jsbo o @il Bt <ol o 8 )3 (o)l e (ol Jlo b (olas ol slacSol )b &0t 0ndd B slocs S B 5 gy
3 orm 5 (14) (215 a5l iy (13) (ool p aloyo | g (12) Sjeomiy al> po 5l ey ()15 slojlad (bl (11 anl) olS 3 09
51(N2) VA~ kg.ha 5 (N1) 8- Kgha™ Jols o5ai 398 o 9 25 Jlasd 5 o i ol o Yo 210y B+ 1 (15) (g0 ol 0
A oalawl VWAA 9 WAV sla Jluw (glae)io (slmodly | ey d Jao (muw)loel g (oriwly gl g 0dd 1al ) ,S5 du 53 05) xuio
kg-hat Cos s an WAA L sl g deoys 05+ 5 YAA/Y Kg.ha™h (s 4 WYY Lo (sl,s NRMSE s RMSE (6Ll gla asls
4 WA 9 YAV gl Jlo 50 ol (giluand Of (559000 Jlke oy sl Jdo Jlo B3 oaimd L5 4 dal Cawd 4 1oyd /0D 5 AYR/AY
oo 1 p )PSOV g /0¥ s e 4 VYA 5 WYY (glaJls )3 (] (2208 9 12N2 o ) axSosio o p SghS <R 5 - IVA L i
o 4n G WAA oo 55 2o )3 YO/OY 5 AYAY Lo p3 0 )d VFIYD 0l Gpan ggdbo ()5 12N2 Lo el cawd 40 IBNT Sl s
el a5 leg b gl sine VST ails 3, Slas 5 j1 &S b 5 g (6) sl

oo luiel o Srily ¢ yle (gloykad coils GBS ¢y pyllo 2 gulS (gW31g

Sr3m N6 Caial (s 5 Ll ol b ablis sl 1y Sl
e 3l oSS @ S (Peng et al., 2023) 53l o
Prathumchai ) .S’ o aJgi 1y e ddy Jbs 50 Cuxes o Sl
Olie @y (Modliop Glisiss 5850 5,155 0 L g (et al., 2018
aS 0SS g il dopd V8 8l b YYD o U gy Ag
(IRRI, 2008) cusl 34250 slio 3 cowlio o3litw! siojls
Ol e e sasad yLits S cunl adls Of g)90 500
o=l (Fatimah, 2018) cewl ol (g5l 4 olawd sy
codl8l Lyl (o By £o ke (odaxte Jalge pil cov asls
I8 =l glac e 4 d)lﬁj sleailels ggi ‘L,’_J W Capde
Mojid and Mainuddin, 2021; Najafi et al., 2021; ) 5,
@0y cuiS 55 ()l pawye o9, (Cai and Rosegrant, 2003

doddo

g ol Oy 4 Cunis (655La8 SV g (VU Colus

oyl 55 9 (Piao et al., 2010) ol plo ialS 5 olya
Hashemi ) (5,58 oai] p Ol wlio cawydb o o juolansld
S a5 o)l eloaileles jl odlizl po3 (et al., 2019

55,98 pole 008 tily ol (usdino 09, il (wlid S (ggomiily -
Al ey (LS oKl

ey (S oy 5jysliS psle 0uSily «l (pdiges 09,5 lutihy =Y
ol

) S ol (55,98 pole eStils ol iz 095 luily ¥
ol

Al by (oMl 551 o8l ¢ buaY dsly il wtige 89,5 bl ¥
(Email: yousefil3843@gmail.com : Jgiue sk gi—s)



VPeF LT a0 A8 Ao F olods oyl ol (SR 9 solel 4 pits O4F

Ul il gy YR+ ¢S 5 gpmol YAV (o San
ol 488 3108 aolatul 3)50 g 03T g dild 3, Sles A,
ORYZA2000 Jio syl sbaieds (VE+Y) o, an g 03] y0%0
WA= elys Jlo 93 o 1) dolej] dilisee ] sla a5 cos
e oniln Lol 00d Mol 5 e iy A (ely YYAV-AY
3y plogl )35 g pliay «S8)3 255 g)dw i Siaw (b
g b oy, Sae o i o i a S ob i §dsd plo
ey @l (o G 09an) CBE bl bulyd )3 dgceny;
2 el (ol G L) ol slocyde plo 4 Cond gyt
95 » ORYZA2000 Juo by gy dSlos (g5lwdnd (glyp audod
Joles e ) 5 a4 o)lal OF oe canns Jols) ()bl Slos
&5t ol s NRMSE o culS g6 o (V/F 5 \/Y
Nisar and Arora, ) a_s (5,55 do > V& o6 pSojlul g o
Wn y5 i s, |, ORYZA2000 Jio oS 5 ) (2018
bl o) (yll il (sl pae ot ld g
IS 4 B9y 355 g (ilie sl b (ol ilul 5 B2
O oy Ly S edgicum; Jdo a5 o )l zols 9 oy
(Li et al., 2017) 455 o i b 2oy VY NRMSE  +/2Y
Silwds ;> ORYZA2000 Jao cds oS sad o lis gols oyl
o1b a5 Jai)> (6365 5 ol la)lesi g5 4 0395 g 0, Skas
Sloybad (g)lal 5l ooliul 3,50 )3 31> (Kiwy Jdo (2eily 5 9
ol 0a b plosl plaa ylipw ) (SLaES j @iy CulS )
cilie (yhy) A CoS gp 0es (b & GhlSen 5 log
ol @l sy Gl g glojkd By )l ol o)l
Sl g2y g 5L Sles 4 (lojhad (o)Ll 5l ealisl 45 ol
(Soman et al., 2018) s yoxe ;50> o) 93 4 Comd yiadis
iy bl e e gty SISl oy 4 o) 5 &),
Fog¥e e laglSooplad alolb b (glojhd (g)lul < o9l )]
@l sy in ) @y S 0 Ol (g0 2 o 5l el
aAlols by (glod o)l Slos 1> Ol 6yg0p0 oVl oS 3l L
Rao et al., ) sol couwd du b 5l yso b Vo (gla Koo o
(2017
o ol )3 a8 At cdl gl ey Slallla (g b
55 Slag s v Ol (gy0, k0 g 4l 0,Skas (glodd
ln oo ) odlital b gy cutS )5 (cloyhab 5 wils e o,
S pgorte o Yl Syg s & dagi b agh 4l 2l 13,
L Jso €85 i) 5 g 35Skae |y 6 o i 5
SBi paelhlS gylal Loy cod 5y Slos (gilwand
B 45 Ol oo 9 Al 0Skes giloand job g,
P loyad g By ll (slabyy 3l CoB g, p)lb o)
5 ORYZA2000 Jio jl oslisasl Uy gyt 568 cilisks gshaus

B3l 5 solasdl sla y5s, 8L 4, ol 5 .(and Sander, 2014
Ishfaq et al., 2020; Richards and ) ol (sy9pe ol (590520
okl 05550l .(Sander, 2014; Shadpour-Rashti et al., 2017
2 kel b Glabyy 5 o plgie 4 slojks (o)l b,
g 350 9008 ORIl g ol Bpmo [ial B b iy oS
.(Nabipour et al., 2024) cuol 43,5 1,5
Sl e 5 ke Sl sl Sy (dlas s (slaiole]]
Cudgisme bylpd Cod 5 Sles S0 5> (e (AT (pwyp
—aLS—Jb —u] 4\_]aal) )I &> J)) .\_u‘yu_n 9 Amd LSJ
2998 mre sl tiSTy plo g &l 3o (LIS 5 Hdunes]
5 9= a3 «5)ledd 4 dagi b Lol aimd &l olS (Su5el 3
e s s (3)lg 0 50 Lioguas b yiulel opl (990 poile;
by slaJis 5l osliil (Dai et al., 2021) 345 5 ol dige
Nisar and Arora, 2018; Yadav et al, ) 555 0 anog 2LS
Ol ooy b Jao ol (2012; Xue et al., 2008; Arora, 2006
o ds e Capdos 3 (S el g (225 Olllle b))l (6l
3 odel Cawd 4y SleMbl ¢ ool (Saadati et al., 2011) >, I8

9 Tsly awgs )3 plge 3 1) s je slapivlal
RUFCIRNE SO QU IV N IREIS RS
OSea |y e Loyl jl (g il () b Je
g oledbl dadain g Layls h oo jalS ed &5 Sl oo
Sie slagilefl L a8 plag s sy 1y (o35)lL sloedls
(Sandhu and Irmak, 2019) xad o &)l e iy Sl
SLados il Glyis 4 alS 45) glb Jus il slaans )
8 eslizl 390 (£1o3y5uS S5 & esipsliS pols dnusi 53 ke
@l gl Saoms b b Jue opl . (Huai et al., 2024) slad 5
4wy (Zhou et al., 2024) olisl 5 by s Jolss Las
(Jgmae 3,Slas 5 dawgs iy (eSS (gl (dute I3l b wlasil
s (Jinetal, 2023) oLS 23545 5 (g,ll (650,40l dgpo
by Cog de) o Poo Copde pogad )3 )Smrena
ol sl (Prathumchai et al., 2018) ol cosga e
adlas Bun g oo bulyd ol g5 a4 Jao opicule
Ji— .(Dehghan Moroozeh et al., 2023) sl i
= lidss ) edlaiwl gly wanss b 4 ORYZA2000
ol 5l isee Bblis o (glodjins S5 s 5 0l 03l dawgs
Li et al., 2011; Yuana et al., 2017; Yu and Ciu, 2022; )
Oled Y ) Kon 5 5980) ]l o (Kawakita et al., 2023
9 Sy (ol VAR (LS 5 (Ml AFLY )]



BAY L Jow 3l esliswl b «S)lﬁ'?i iz vy poe coxd gy of $290 5 9 415 8 Slos (g jbwaunis

Jlw sleodly 5l g oxiwly (gl VWAS-AY ely; Sl slaodld
Joee gl s elatwl Jao oew)lael (gl VYWAV-QA el
Ad8 VY 520 YV 5y 109 50 VE Ly mew 1 gyl pdises
5 ol dges D> Hly 8 By aids YA g an,d ¥R Job g e
i )] oml.o)‘i 4o doiod ‘5])_3 059y dl)_}l Je S
gl adlais Bye 3k (ol clles (V5 sladsiz)
88 ploal ely; sl loliwl 3b 50 La gyl sl
de ded yiSlis g Jlas ailje, slaodly Jolis awlisilgn (slaodls
i) I s Cagby ¢ o] Slelw ol ey o S50
ldle Job clase Ly ) (65,08 (wlidlon Cliis

W 38 (S o Ry cus) e YA

Sloskad 5 2B o)l sl hey 585 o S yie S
D1 Camy (o8l)l bl )3 39505 395 Calisee gglaw )

95 9 319
axlllas 5,90 839050

3 ool Ly oF ()90 20 9 @y 3)Shos (gjlodnd pslaton,
o 3 01 plogl lisios (glmodls ;| ORYZA2000 1o
pode 0l ingh dsyie 3 WAV-AA 5 AV-IYAS ol
S5 by b (s ytaghS” b ) @ly (A oltily (5)5laS
hSed 5 s ool VF e Ll 1) A edliz ] )
Lo cleMbl ¢ 65,5LiS" slaodles liue Jold baosls pl (V<)
548 39 (ely; Slalos g cublS b ol 5 lon (S ol &

o9 b 3590 (G031 Culild g Jomo (Ll i Courdge —Y JSWS

Sl o wed @l -Y Joso

ol SAR Na Mg Ca SO,

HCO, cCo, PH TDS EC

C3s1 Y/ o/¥ A ¥Iy -I¥Y

\ils Y 1 HAA )

mg.Lit? ces , TDS yolyl 5 dS.M™ s  EC el ameq.L? s 5, CO5 s HCO3 .Cl S0, Ca Mg Na (sl il

Sy Bos U g,Idmdiged Jomo S a4y 500 gmli -Y Jooo

SBedy K P Na

Ca

Mg N SAR EC  pH

Clay
Loam

\O/AS Yo/lY  o/fY VYo

Yio¥ /vy </A¥ AR £IYA

Al 30y3 cons o N jiolyl 9 0S.M™ s 5 EC el ameq.L™? cws p Mg 5 Ca Na Ca P K gl yzol b

725 T8 4 kel )l oo b Jloel bajlos s g 0
(11 cals) a5y 0,93 Job 55 wils 0B, (gylol Lbg, =)

adoyo gl s oy Gy o bl o 45 SRI g, =¥

Sl Of e 1030+ L (5)lg5 sloplad (5l L g (55 40xs

Tk ©ogmoin eida B gl S B Jiagiy o

YX¥ olsl an @y STY) LSS aw o Bl ol il slacS'sly
O 9 =0 MO ) SG o cpiie Vb S o dlold L s (e
U Lac S den (VY JS5) 39y yio Sl Yo b )S don )3 sy
bl w2 Bt g0 LSy by iy als po Sl



VPeF LT a0 A8 Ao F olos oyl ol (SR 9 sobol 4 pits DA

0920 392 (N2) )i 13 £ 6LS VA+ 5 (N1) )i )5 p S5l 4
Sl ¥ S8 3 )b el (e 53 bojless i 9 s uSsh
oy aa R gNd Gy S i 0l o aS el sadodly

PN y] B A Lm)I)SJ 9 Lg)gf “_;)lﬁ] L;Lm)Lo.,,}' o.\;.mohi;i
ads o syl U o)ll 93 oo alols 5 )8 ya 13 SB o
Vo atspo (il g ol ¥ Sl oV Jilas Sy
ok )3 (53l (gloylad (g)lul lol 0 4B )S k5 )3 e ol
b yo slagil 5 &S a3 Ol dad (45 o I ey slaws
Sl T+ alols & (slasiia, b ol A 55 50 | i

Sy odd |l cuis Gy oy

(12) 15, 055 slal b wils B2

o yo gl U oty GBé (yll Jols a8 SRI g, —¥
e 0300 L (g)lg5 (sloydad (gylol g g (3455
(13) iy 090 (slagsl b o3l LB, ‘_g)lﬁ]

oo sLasl 5 ptls e (ol Lol 48 SRI bg, —F
bl Dl lade 20380 b ()l (slolad (gylol o 5 2 AS
(14) 15, 055 clal b wils B2

oo sLasl 5 atls OBé (ol Lol 48 SRI _bg, —0
o a0y3 00 b (gl (lojlad g, L (syll s 503
(15) 15, 0,95 skl b il LBy g L]

e 42 0y9l 395" &ie Sl (5955 Jald 35 (355 Jlows ggbaw

(V€)Y oy o2 gy Slrd) 00 1yl i lojl 2 yb anids Y U



844 L Jow 3l esliwl b ‘5)L5.J iz vy poe coxd gy of $290 5 9 415 8 Slos (g jbwaunis

S3ye 4kt o(Brc) lasjo byl (Bsar) gldl b s 5
398 Oliwe 9 (Koar) gldl (Sdgpis colan (Bpwp) il
2 39y M (5 pS 1B Fo)b piomen b drwlre il g (o
b yorb joy carperie y AuS AMas S )3 LS Bl il
3y Slos 5 @l 3,Slas @ olS 3)90 10 5 )kl o ploj 5 )l
53 Jae il Gln snte lagil)ly plgisds olS s

L 4,3

@1 904 s Lo
odla_wl ) AL»‘) )‘ ab .)/SJ.A.C 4\.:[; » UT 51908 ymx dl).g
_ Y% (V)
CWUyg = 207
aly .))_<.Lo$ 4_:l.> = ;.J (590 42 CWUbg L:_gls) ")_3.] P
oyman O Jlaie CW 4 (kg/ha) asshs 5, Slee Yg (kg/m?®)
<l (M*/ha)

d)loi b yasls
gy 0y Slos (giluwdns  Jao SUly o)) lym
oS g (R) et gy ‘(NRMSE) 0 Jloy e clay yo
solie il p3 e (oSl polie (RY) s  Sgww S,
Lﬁ))s]))pf 9 Lm.))ai).:u,.m OM;U dl)) W) o3l ol d)lww
Soolanl b by yad s pl i oolézuwl (R,) o gllad b 51 5

n Y

RMSE = Z(Pi - 0;)%/n)%> "

NRMSE = 100(2(11. —0)%/n)°*/0) "
?:1(01' - 0)2

P —0; (®)

Ry = —5— %100
)L\Jzo ‘O; ‘Z_JA_A 04 Lg)'Lw Al )]..\.b'.,o P; :Jagb) &1 5 A
oSl O o by (6,5 0lasl slass N #8lg 0uds (6505 05l]
Caol 045 (65031l polae
Gilwduds polis) Golles cls 3 NRMSE s RMSE ;5lh0
O)les @ i jho byl (18L golus 008 (S0l 5 0ud

B8 Jae A3l S0P o 4 adlhe 93 (pl jlde a2 p0 503

Q) B2 VOO 2 | i 0395 9 3)Sdas s sl
38des Glise g 2 S g Sl bandle (38,5 5las 5 L (@0t
Dy X u,wu

ORYZA2000 Juo
saci asl)) Jue k5l 5 ORYZA2000 Juo celial oles
S Badie cpl 516 2 3 Wlge ) gy el J0)15 3924
o el (2L sl yiell jl asyd Ve dgus b pll LS sl
Cl d.)La.wo C))J ‘alﬁ)l L;OLQJ d‘;.: Lm),.n‘)b ).:L.: 9 Cal O)J9 ‘W‘é)
WSy 0y e p b ola el (Bouman et al., 2001)
sy gj)_f c.b_w (e My Cs p «Sis oolo 31 Y w‘,@
o s ABlw 0y 3D S g (Slgd drwgi Gy Sy S pe
38 sl (K555 sags Sy ol 05 il
oS (Sjodsid ilie Jolie sl (il slassly s 4l
adoyo oy Jpb e (ol s jo il (odugy 0y Alsye ol
dloe 40> Ay adsye g (JeSls JiSits) adgl ads i)
O o—=lyi ol dlwgdn oad L)y Sis ool .l 0as
odbiiy 5 et olyd Al o lady) 5 lse (claplu]
LS iz laiso g g claplil 3 29290 g
s (4015 g a3 clopsd slaplil 4 lbable dacSyy dlos ;|
€139 .\_'>|9 2 l_mS)_, C.E_w Cmind )] ‘5)_: 37 C.Ia.w g g0
nly 33 Sy o S ailiy Gl 5 Sy s 05 s g
NSt e g Sy oy 9 (S aw (a3L3) (e o
).sl_'>.))_wf.)9_wu_n uz_,).vd).ufl).) cj).: Sis odbo wlblf
Bl pd a8 (U8 g atwlids) (¢ tuwesd dlgo Hlade | Cuud)le Bl
2= 9 Sy e Jobo 13 5l oo oo (S S 5 L)
sacze JUisl Uy JUis] (Lnashs) gloysd cclaplul 4 4ils oy
byly & cosw ‘_;_wlo)] slaodly I als sla el pl b

kel Cowd 4 d 30 53 fawily W
PARAM asly; 53 3,k 5| oxiwls ORYZA2000 Jao 5
aby ;I .(Bouman et al., 2001) 55 o |, > DRATES ,
4ol 5l 9 (Rjspd dnwgi oy adliyo (s sl DRATES
S 0y Blo g adsd (19 0300 S (g o sl PARAM
a3l 5 S (59 Gl «SB aw (Vb 0395 o
slya! Gl Looyse wlidlan (claosls .udb edlaiwl Sy pdaw
S (S5 9 Sdgpiap o Shg b Joe )l g aes Jae
Sy cla oyl oas )y (olul o pie bl cov

Cugb)y b8 el (b g N0t sl yial ) (i3 iSSly alasly 5 (o>



VPeF LT a0 A8 Ao F olos oyl | (SiSR5 9 obol 4 pits P

5 omly gl |y gy 5y Slas 4y by yo NRMSE py3Lie
ol 5 40)3 D o F iy 4 ORYZA2000 Jao i lisl
e o) Kan 5 Kb 15,8 dwlos /AN 5 VA i |y R
by gy ab 0Sles  siww)lisl g (uwly 1y |, NRMSE
Feng ) ais,S oy doyd VA 5 V) (a5 4 ORYZA2000 Jao
By es e o pd (W) o) San 5 <yl (et al., 2007
oyl 5 omiwly Lyl, 5,3 |, ORYZA2000 Jae 5
2 oYl <y hlen o (J0)S Gl BV 9 /Y L
153,555,135 ORYZA2000 o Lawgs il 3,Shas (gjlodud
2o gilwan 3 Jae YL gaily jl plss oS
olie (yrioen (L et al., 2013) 59 45, Ci ks slalases
2 @l L smen Giagi ol 0 bl slaasls 4 by
Pang et al. Sailaja et al. (2013) , L alin sla ingh
3ySlas (lwani 1 Jle cBs j S oulply cusl (2014)
ol Hlye5 5

S=Sojlasl asl oy Sloe 4 Sho yuolie oaimd i ¥ gl
e jl 5> Jao 3)Sles (s glad 55 g 00l (gjlodd 5 0D
s oAYL T Joan a0 ang L s (9995 9 ol lajlos
et WAY Jls )3 00 (il &b 5 Slas op ol
9 (#V+a kg/ha) ISN1 4 (v#\a kg/ha) 12N2 sl les 4 bgsye
5 (YWY kg/ha) IIN2 layles 4 bgype iy 4 WWAA Jlo o
1 3, Slos cllad o 5YL, pizran ool (DAYD Kg/ha) ISNL
WAA Jlw > g (4mo)yd YY) IBNT [l 4 bgye VWAV JLuw
(W) ohlSen 5 (gyuol 391 (1oy> =VY) ISNT o 4 Loy o
Gl 4 yomie s 55 ke (Bl Ll o 48 38 ol
Jie a8 Jls 3 050 Sy o il 5 S 0y o
i YL (6355 polie jo Lol oyl 1y gals pl slool SUlgs
4o yxie g 39 e plosl Jio g (aph Spofy daw
Db s 3Sdas Cold 3 9 S e eSS cuslio (gjluand
ol yme pilie > 48 L5835 olSon 5 DL
s A ) Sy e LasLs ORYZA2000 oo jg,is
Jloinl o 53 048 (giludnd y3lie 93,55 (gjldnd o Shos
Cosld oad gy Sojlasl Hlade U (gl xe B dioy> AD
g g ol blisw ¢ o, Ken ¢ 50,30 (Sailaja et al., 2013)
Sy o 4asLs gjloans ;> ORYZA2000 Jus cinds 4
Azarpour et al., 2014; Soundharajan and ) 15,5 o Ll
.(Sudheer, 2013

el siiny i 03k doyd Vo 5l 268 NRMSE asslis .l
Jod Vo¥r w o clbs dopd Vo=V o g gilwdnd Jle
Cowl (gilwdnd s cdlb Lo ¥ oYL 5 bwgio cll>
S1ccwl VB oy 3o R? s o5l (Rinaldi et al, 2003)
03,5 il s 1y Lmosly Jace ctil Sonp G 4 R? i
Jioe il (o 4 S35) Ol (Ntsen ST J 3

ol 0315 &l odls 5 s 31y

ORYZA2000 Juo &LS sradlio Suwly
Bouman and 4 Lietal. (2017) L35y Jiwo oximly slys
ORYZA2000 Jas  wly i 43,5 S, Van Laar (2006)
2L laodly ¢ isles] (slmodls ¢ wlislgn (clmodls ;I oslizul L
aei oS 05 |yl DRATES aebip Il . plsl \YAY Jlo y

ol gy S8 sl ) (Njpdes co s palie dnulxe
(DVRI'=+/+++YOA) j55 a4y cowlus (DVRI'=+/- - 1000)
ls i o s ye g (DVRP =44+ +YA0) doxbin (5,8 IS
ol (oo 43 ) wlowl 1 (DVRR=+/+-144¥)
Sy (b Ay sy dawbrs Baa L PARAM aoliyy s
(FSTR'=+/-5A) &bl 0,53 , S 9 (RGRLMX =+/--40)

A5 1l (2l sl yial)l (oeiwly jglated;

Wl 3,808 3l g1y Jso (22U,
3y Sdas glrodls 5l oslaiwl b Jio (s jliel 5 (oxiwly puls
0 03l Lis B 5 ¥ sla S5 o ¥ Jodz j0 VWA 4 VYAV L
5¥a/-v kg.hat sl RMSE F JS3 o ¥ Jgio sollae .ol
polde cpa S amd e il doyd 08+ Jolae NRMSE
2 rlio Blail (Jgmazme 3 Slos (iludund 5 0dd (¢S ojll
pdlie & JS5 9V ot 3k (imen 215 392y (oxily Lailyd
4l s NRMSE=%/007.  RMSE=aY4/a¥ kg.ha™
3y Slos e 0 Jie YL el sximd lis (s lael
(VF+7) OhSen 5 (s te ol (giloaned (VL CdS 5 Jgae

Jie gl pial)ly 4 S8 (gl oad (b (sla sy -
2- Development rate during juvenile phase
3- Development rate during photoperiod-sensitive phase
4- Development rate during panicle development phase
5- Development rate in reproductive phase (post
anthesis)
6- Minimum value of relative growth rate of leaf area
7- Fraction of carbohydrates allocated to stems, stored
as reserves



£y e Jove 3l oolasw! b ‘S)L,»..J iz vy poe coxd gy of $290 5 9 415 8 Slos (g jbwaunis

YA 5 IFAY sl b ;> ORYZA2000 Juao dansgi 413 3,Shes  ooimw Wis] g (omimsly i —Y Jgio

R?  NRMSE (%) RMSE (kg.ha') aiged s Jlw
Al ols- Yaa/-v ). WA el
A4l /a0 NAVAN Ve WA B Ll
3000
v =1.234x-1904.2
é‘ 7500 YR 06425 ]
a 7000
3? - o
3 6500
9
3 6000
3
‘; 5500
)
~ 5000
6000 6500 7000 7500 8000

(kgha“) saloaalice o ,Sles

(YFAY Jlw) Juto (uiwly b aild 3,50os (¢ lwanmd g damdosdlive pdlie —£ JSW

7500

7000

6500

6000

5500

(kg ha!) oaud (g 3lw aunids 5 ySlos

5000

¥=0.9092x+1064.7
R*=10.7205

5000 5500

6000 6500 7000

(kg.ha!) s saslive o Slos

(VYA Jlw) Joso (i jliis] (b aild 5,Shos (65 lwdamd g ddwidunlin pwdlio —0 JSW5

395 5 ol Ao (51 )lowd )3 O (5590 0

J—AA”) 0)9.) Js_lo )3 (.5)\_‘31 )‘.o.ﬁ." ).ﬁ )3 04U DJ‘.) k..JT J§ >
dunlie Cwl odd &1 D Joda 10 WWAA 5 WAV Jls g 3 olS
2 ()lg5) gloytad )bl Uag) Jlast amo o Lt polie ]
piY 25b 2 ddpo ceb Ol Bpas Ay )13l gl
csslwodbel (sl 35 3,00 Ol Jols & Jgi i oSl S5y
Pyder 35 (2l U5 Al ye) (e

Jie (293 jl Jols bt (bl 1 Ol yg0 00 ol
Jel YWaA 9 ywyay JL» 92 (_5"0 sdubomlie )J.)LOA 9 ORYZA2000
51 odcal s s ol 4 dv i b sl osd ooly L5 £ Jods
Jbo 93 5o 3 aib dSles (6590580 Oy yidas ¢ Jdo (95 slaodly
Slosaliie (claodly b a5 54 I12ZN2 jlos 4 bgsye YWAA 5 VYAV
Cably gllay

CBy oyl (295 i U el cnl 3 i

(VF V) ol lSen g 0lj 1050 35 dapivo (riwly 0)93 ;0 Jdo
5= =k sl cowlie )il pac plad alisee Y5
o @p OSly 6 g byell oS ejlal 3 lad 5 Jae 5 oslitul
obe iz byl (i Jio €8> ials dlea Sl 03l i
s s YU S 60,8 ol (V) o)) Sen 5 (s ppt0 1538
OFar omla polde Bymae L slalos Sl (S 5 Jae
9 S5 o byl o Jae gl jielyb 385 s pis odiad i
4 Gl Al (Byas polie (il 3 (lae Ll
SYL polie ) (gilwdnd gl coo i oo syl
5030 Spgo ) 39l (655585 S A (gt Byae
Lol YUy como 5 <o | ool (9359 4 L ye (gl 5,50l



VPeF LT a0 I8 Ao F 0lods oyl | (SR 5 9 obol apits £ Y

1A 5 1TAY sl y3 cilliseo (gl lowi 4 (KO.NET) 5k5 (g jUodarsd 5 805 (£ S0 3151 il 3, Shos pafilye e —£ Jgua

YA yyay )
ol s pawd gilwamd  daw (5 S 0;l] PUSVREIY |~V S XV 51 WP VOV R X Ve UL J 31 K )

=Y FYOA DOOY 5 F0VD FAVY 1IN1
-\ Yy Yy larg!) \ Yovy VEYY 11N2
=¥ YN Fees =Y 5% SYYY 12N1
-\ Yy SOAY -\ Y&V Yoy - 12N2
-\ £VAA Y-y A laral Voo 13N1
=¥ \ARA SAYY -\ yyay YYYY 13N2
OARY Yl Ve FYM FA0Y 14N1

-1 Favy YA YyY¥e. VYYY 14N2
-5 DAYD [\AVd VY £y.a 7.9 I5N1
=\ FAYA SYVY Y Y-ah YV ¥ I5N2

5 s dlis didoniy (659,b Mo yd dadzsy S e 0055 s
S0l o gyl ixe Lislidl gy 40 4 alb Sl g pdaw dols
JLa) WA Jlw )3 Jae V5 & sla JSd ay i b (ioren
coximoly JLw) WY Jlw dy coad (RP=4/AY (o Lie

5555 Ol (65900 e e 55 (65 YL B I (R%=+/AA

Cw! 0dg)

@ dpo od @y )l 2 sles ol 2,08 sy e i 4y

A5 51 0l o Jpame (VL 3 Slas s 4 Ol Bpase i 0
& o bl 2 Oszmen 0L e 55LiS (gl 35 (o3l
- kg.ha™t 5 maw sls 4 VA= kg.ha™ 56 pdaus | slizl
Ol (WWAY) ) Sen g 0l 85 sl 00 (5590 00 (il 58] o
iy 0y Sdas casly jlia 59 ¢ 59, 355 Hlde Liul3al b sl

YFAA 5 ITAY sl dle ;5 g5 dwdy 0593 Job 43 jlowd y 4y (M.ha™) suw edls O JS ,lade —0 Jgus

1398 1397 s
VWe ey 1
AYeasy 2
V- VM I3
Valee  WeFA 14
VY. ONEYE 15

WA 9 YAV Jlo 93 10 Ol cuaSoyio 2 0,5 oS o 3 Ol (5590 70 230 (503151 g 0 (5Ll p23lio =1 Jguia

1398 1397 R

b0 8 Jeoded | 55 5y S0y bl 8 Jewdes 0 g0yl P
~[OA +/0Y g IS 1IN1
<[5V RN +[50 -[50 11IN2
<IVA < Iv0 <I$A .Is5 12N1
-/a-. «/AY <IYA <IYA 12N2
Nl -Jo¥ J5¥ .54 13N1
-y g Iy <Iv¥ 13N2
SN IS NN Nias 14N1
e el /80 /50 14N2
Jov -Io¥ .Joy /s I5N1
<[5V -~/ [5Y - [5Y I5N2




gy

e Jove 3l oolasw! b ‘S)L,»..J iz vy poe coxd gy of $290 5 9 415 8 Slos (g jbwaunis

0.9
%
i y=1.2712x-0.2014
- \
. 08 R*=0.8796 »
« ®..
] ST e
a 9.
< 0.6
; o0
= e

0.5

0.5 0.6 0.7 0.8 0.9

(kg/m?) eul 55 ool OT 590 0

IFAY Jlw 45 o0 (65 lwdmmd g 0w (6 505051 T (5590 yoet p20lRe — 1 U

1
E 0.0 ¥ =0.9852x+0.0616 °
5 R?=0.9223
§ os e e
Tl e ®

)7 .
-—1 0 ’..
] e
(:i 0.6 ‘_.6 ]
o 0.5
T

0.4 0.5 0.6 0.7 0.8 0.9

(kg/m?) o 55 ol o (5550 0

IFAA Jlw 45 00w (g5 lwdmmd g 0w (6 505051 T (5590 st p20lRe —Y JSW

ads o syl U o olsye (o)lol Sl o Cadgaoe oyl yis
Sl latie 1)3 00 L (655 sloydad (o)l w9 (23455
dilate 5 slio 435 (13) 15, al o (slal b 3l 5,2 (o L]
G5 o=l @l 4 dagi b nlpls 25800 guone adllas 350
YL sl sbyl o ule ORYZA2000 o o8 i g o
2 3 2UlE b 0o 595 (il sl Ll 5 5
il glacypie o Ol (905 9 @ ONes (gilwdnd
295 gy (yizzed sl (gloyhd 9 LB jE Ll ()]
=il pogad 53 7503 Glagyyliw (yp sl S U195
e Codgiime &y d2gi b @i S > il (g)ll (sl by,
o ol BB S 8 )y 2050 @i 1y ol 0 ol g O
o bulys g logas e TS @ cuns (6 pVL linebs] a5

&l
.F 6‘_5..{'.«0.) 9 .C 6&1{ 4.] “_5)».0] [ 4)&0& (g ;UJlag)l) uJM.C‘
53y Skos (53w and ;3 ORYZA2000 Jo b)) 744

() VY (b @lio g (sjpglS pole) S g Of cbli
¥a-5a

S 35 4ol

Jae Sl oolitsl Ly ol (550,20 9 45l 3, Slae (53l

Sygmodn )l o pie Cilisee blys cov ORYZA2000
@ by dilises Jolye 53 gloskad o GBS (g)lal by I Al
3y9— yBlx g3 33 ()9 395 il plie Jlosl 5 4
NRMSE polie g slj)l Jao cdo b cd )3 )8 )y
Jlw Gy s oy 05+ il Sl (gl a5, Shee
g o €35 oamd i 45 dol Cowd 4y 2o )> VDD i lize]
g a 12N2 jlas ;5 WAA 5 WAV Jlo 93 o 1 Ol (590,00
220 S S0yt nyieS g xSyt p)SOS /A0 5 VAL
OV 5 +IBY Ly s 4y IBNT jLass )5 VWAA VYAV Lo 6
924 yo coge 12N2 Jlog ol Cuwd & CaSayio  pSohS
WA o )3 o )d YO/OY 5 VYAV Jlow 55 doyd VE/YD O
a0, Slae 155 51 a8 Jb 3 g (G y2) sald jles 4 Cuus
2 S 3y Sas 1o )0 VYE) cuislt dald jlog b slas S
sy ang L. OWAA Jlo o YL s Slee dopd Y/FY 5 VYAV Lo
O ol edas GBS g gy oS )3 Sy dl jo Cusenl
3yShec (lyt 12N2 JLas ol psgions pie balyd 55 o3 Shoe
2 (g 2l ammlio 43S Wl e 5V OF (69000 5 s



VPeF LT a0 A8 Ao F olods oyl ol (SR 9 obol apits £ F

184-193.

Bouman, B.A.M. and Kropff, M.J. 2001 Tuong, T.P.,
Wopereis, M.C.S., ten Berge, H.F.M. and van Laar,
H.H., 2001. ORYZA2000: Modeling Lowland Rice.

Los Banos, Philippines.

Bouman, B.A.M. and Van Laar, H.H. 2006. Description
and evaluation of the rice growth model
ORYZA2000 under nitrogen-limited conditions.
Agricultural Systems. 87(3): 249-273.

Cai, X. and Rosegrant, M.W., 2003. World water
productivity: Current situation and future options. In
Water Productivity in Agriculture: Limits and
Opportunities for Improvement Kijne, J.W., Barker,
R., Molden, D., (Eds.), CABI: Wallingford, UK;
International Water Management Institute (IWMI):

Colombo, Sri Lanka. 163-178.

Dai, J., Li, R., Li, C., Lu, Y. and Zou, C. 2021.
Simulation of Effects of Different Water and
Fertilizer Treatments on Maize Growth with
AquaCrop in Hetao Irrigated Area. Journal of Soil

and Water Conservation. 35(3): 312-319.

Dehghan Moroozeh, A., Bansouleh, B.F., Ghobadi, M.
and Ahmadpour, A. 2023. Assessment of DSSAT
and AquaCrop models to simulate soybean and
maize yield under water stress conditions. Spanish
Journal of Agricultural Research, 21(3): e1201.

Fatimah, K. 2018. Evaluation of Agricultural Subsidies
and the Welfare of Farmers; Malaysia Agricultural
Subsidies Report; IDEAS Policy Research Berhad:

Kuala Lumpur, Malaysia. 1-64.

Feng, L., Bouman, B.A.M., Tuong, T.P., Cabangon, R.
J.,, Li, Y., Lu, G. and Feng, Y. 2007. Exploring
options to grow rice using less water in northern
China using a modelling approach: 1. Field
experiments and model evaluation. Agricultural
Water Management. 88(1-3): 1-13.

Hashemi, M., Zadeh, H. M., Arasteh, P. D. and
Zarghami, M. 2019. Economic and environmental
impacts of cropping pattern elements using systems
dynamics. Civil Engineering Journal. 5(5): 1020-
1032. d0i:10.28991/CEJ-2019-03091308

Huai, H., Zhang, Q., Li, Z., Liang, L. and Tang, X.,
2024.Analysis  of  Crop  Irrigation  Water
Requirements and Water Scarcity Footprint in the
Beijing-Tianjin—Hebei Region Based on the
GeoSim-AquaCrop Model. Agronomy. 14(192): 1-
12.

IRRI. 2008. Background Paper: The Rice Crisis: What
Needs to Be Done? IRRI, Los Bafios, Philippines,
www.irri.org/12pp

Ishfag, M., Farooq, M., Zulfigar, U., Hussain, S., Akbar,
N., Nawaz, A., and Anjum, S. A. 2020. Alternate
wetting and drying: A water-saving and ecofriendly
rice  production system. Agricultural Water
Management, 241: 106363.

Jin, L., Wei, D., and Yin, D. 2023. Research progress on

GBS Ay Jho 2Ll WA e (ol (bl g o c2ld) ol sl
35555 355 5 53l Cadgime Lulys j3 ORYZA000 gy
(85,51t @lo 5 pole) ST o OF(oylsl 5 (oxisly)
NSA-YBY o(F) YO

Avay ) w)‘)’C«uj 9-) ‘LS’L”“)ﬁ)‘“’ L;W’L"-QL’ o ‘u.»l?U)\/ d).ml
pla)l asly 5,Sloe g 0395 ; 1S p o a3l (il
Jas jloslar wl Ly (gla oealS <o Lisee piw pd g6y
¥R (i 5 Jw) s 9 Jog s 4 4lme ORYZA2000
JAY=Y-Y (Y)Y

)9.) )1:;1_3 .\‘NAV .C ‘LSJJ'_A 9 .O ‘)_iﬂﬁ.) 5.{! 5@[.&,0.40‘ ‘.‘D ‘OJI}LYES
Ty 38des lipl g 2o (gt ilisee plie 5 )l
JOv-vrY

5 555 bl Glagbsy Gl (o Ve s e s
90 SMos 0l 539040 3 (98 355 s 93 )3 (sloha
aobLl ) dalie ) edly o5, gy 3, Sles 4l
S ol (5)5LS pole auSeiils 1) ol IS

Ls.gl_.)‘)’)‘ .\\L’Y .é ‘L;SL_Q)B 9 .l.P cdw‘ c.‘ su_t)‘)?)l}m “p ‘ulf_u:
= 2 es (gilwand 0 VSM 4 ORYZA2000 sla Jss
MY O olpl O imes bl vy pie cov
gobw > slojlad 5 B2 kel slasby) Bl 5L AF )
Bl Gagere 93 Sdes p Lol g (59 298 e
AFAIYD (VA L g5y9liS o ol o pte

.0 ‘LFLJ CMJ 9+ c.)‘}‘.’i &u o ‘(.5)“'°‘ ) ‘d)U d)l).! ol cd).iJuc
30 Ty 09y )I..\.&n 9 .))Slo.c 5&5}.} C.]a.w d)l.ww A¥.Y
J.L_.o )‘ oala_wl L_: 0)9)_M; ;.9)_Aan P VO Copdn
TYO-YOY oY) V5 . 55,5l sl,j4; ORYZA2000

A¥eN .‘ sd)_a.nl 9P ‘M‘)_)‘JT s.& ‘d)?—’u—b “_9‘)» coﬁljt}a}o
S L5 15 gt )y ORYZA2000 Juo bs)
5 )bl adome . SLis i g olBye bl o pie cov

IYAVWY (AN Lol iSa
Arora, V.K. 2006. Application of a rice growth and
water balance model in an irrigated semi-arid
subtropical ~ environment,  Agricultural ~ Water

Management. 83(1-2): 51-57.

Azarpour, E., Moraditochaee, M. and Bozorgi, H. R.
2014. Calibration and evaluation of the rice growth
ORYZA 2000 model under nitrogen fertilizer
Management in paddy fields of Iran. Bulletin of
Environment, Pharmacology and Life Sciences. 3:



Fod L Joe 3l ool b (6 yleT calice oy pie e g5y o (5390 540 9 43l 0 yShos (g bwdumis

467(7311): 43-51.

Prathumchai, K., Nagai, M., Tripathi, N. K. and Sasaki,
N. 2018. Forecasting transplanted rice yield at the
farm scale using moderate-resolution satellite
imagery and the AquaCrop model: a case study of a
rice seed production community in Thailand. ISPRS
International Journal of Geo-Information. 7(2): 73.

Rao, K. V. R., Gangwar, S., Keshri, R., Chourasia, L.,
Bajpai, A. and Soni, K. 2017. Effects of drip
irrigation system for enhancing rice (Oryza sativa
L.) vyield under system of rice intensification
management. Applied Ecology & Environmental
Research. 15(4): 487-495.

Richards, M. and Sander, B. 2014. Alternate wetting
and drying in irrigated rice. IRRI CCAFS and Info
Notes.
http://www.agritech.tnau.ac.in/agriculture/pdf/csa_p
df/Alternate_wetting_and_drying_in_irrigated_rice
InfoNote.pdf

Rinaldi, M., Losavio, N. and Flagella, Z. 2003.
Evaluation and application of the OILCROP-SUN
model for sunflower in southern Italy. Agricultural
Systems. 78(1): 17-30.

Saadati, Z., Pirmoradian, N. and Rezaei, M. 2011.
Calibration and validation of AquaCrop model in
rice growth simulation under different irrigation
managements. ICID 21st International Congress on

Irrigation and Drainage, Tehran, Iran .

Sailaja, B., Voleti, S. R., Subrahmanyam, D., Nathawat,
M. S. and Rao, N. H. 2013. Validation of Oryza2000
model under combined nitrogen and water limited
situations. Indian Journal of Plant Physiology. 18:
31-40.

Sandhu, R. and Irmak, S. 2019. Performance of
AquaCrop model in simulating maize growth, yield,
and evapotranspiration under rainfed, limited and
full irrigation. Agricultural Water Management. 223:
105687.

Shadpour-Rashti, M., Khaledian, M., Biglouei, M. and
Rezaei, M. 2017. Using the PILOTE Model to
Improve Water Productivity for Rice in Rasht, North
of Iran. International Journal of Agricultural
Management and Development (IJAMAD). 7(4):
477-487.

Soman, P., Singh, S., Bhardwaj, A. K., Pandiaraj, T. and
Bhardwaj, R. K. 2018. On-farm drip irrigation in
rice for higher productivity and profitability in
Haryana, India. International Journal of Current
Microbiology and Applied Sciences. 7(02): 506-512.

Soundharajan, B. and Sudheer, K. P. 2013. Sensitivity
analysis and auto-calibration of ORYZA2000 using
simulation-optimization framework. Paddy and
Water Environment. 11: 59-71.

Xue, C., Yang, X., Bouman, B. A., Deng, W., Zhang,
Q., Yan, W. and Wang, H. 2008. Optimizing yield,
water requirements, and water productivity of
aerobic rice for the North China Plain. Irrigation
Science. 26: 459-474.

Yadav, S., Li, T., Humphreys, E., Li, T., Gill, G. and

greenhouse microclimate simulation and greenhouse
crop growth modeling. J.Shanxi Agric. Univ. (Nat.
Sci. Ed.). 43: 55-64.

Kawakita, S., Yamasaki, M., Teratani, R., Yabe, S,

Kajiya-Kanegae, H., Yoshida, H., Fushimi, E. and

Nakagawa, H. 2023. Dual ensemble approach to

predict rice heading date by integrating multiple rice

phenology models and machine learning-based
genetic parameter regression models. Agricultural

and Forest Meteorology. 334: 109821.

T., Angeles, O., Marcaida Ill, M., Manalo, E.,

Manalili, M. P., Radanielson, A. and Mohanty, S.

2017. From ORYZA2000 to ORYZA (v3): An

improved simulation model for rice in drought and

nitrogen-deficient environments. Agricultural and

forest meteorology. 237: 246-256.

T., Humphreys, E., Gill, G. and Kukal, S. S. 2011.

Evaluation and application of ORYZA2000 for

irrigation scheduling of puddled transplanted rice in

North West India. Field Crops Research. 122(2):

104-117.

T., Raman, A.K., Marcaida Ill, M., Kumar, A.,

Angeles, O. and Radanielson, A. M. 2013.

Simulation of genotype performances across a larger

number of environments for rice breeding using

ORYZAZ2000. Field Crops Research. 149: 312-321.

Mojid, M.A. and Mainuddin, M. 2021. Water-saving
agricultural  technologies: Regional hydrology
outcomes and knowledge gaps in the eastern
gangetic plains-a review. Water, 13(5): 636.
10.3390/w13050636

Nabipour, R., Yazdani, M.R., Mirzaei, F., Ebrahimian,
H., and Mobaraki, F.A. 2024. Water productivity
and vyield characteristics of transplanted rice in
puddled soil under drip tape irrigation. Agricultural
Water Management. 295: 108753.

Najafi, S., Khaledian, M. and Rezaei, M. 2021.
Evaluation of water productivity with three rice
genotypes under different irrigation regimes and
nitrogen fertilizer treatments in Rasht, northern Iran.
Irrigation and Drainage. 70(4): 679-689.

Nisar, S. and Arora, V.K. 2018. Analyzing Dry-Seeded
Rice Responses to Planting Time and Irrigation
Regimes in a Subtropical Environment Using
ORYZA2000 Model. Agricultural Research. 7(4):
424-431.

Pang, G. B., Li, Y., Xu, Z. H. and Gao, H. Z. 2014.
Calibration and Evaluation of ORYZA2000 under
Water and Nitrogen managements. Applied
Mechanics and Materials. 641: 246-250.

Peng, J., Liu, T., Chen, J., Li, Z., Ling, Y., De WuIf, A.
and De Maeyer, P. 2023. The conflicts of
agricultural water supply and demand under climate
change in a typical arid land watershed of Central
Asia. Journal of Hydrology: Regional Studies. 47:
101384.

Piao, S., Ciais, P., Huang, Y., Shen, Z., Peng, S., Li, J.
and Fang, J. 2010. The impacts of climate change on
water resources and agriculture in China. Nature.

Li

Li

Li



VPeF LT a0 A8 Ao F olods oyl ol (SR 9 olel 4 pits £ f

application of the ORYZA rice model under
different crop managements with high-yielding rice
cultivars in central China. Field Crops Research.
212(1): 115-125.

Zhou, D., Wang, H., Wang, X., Wang, F., Zhang, J. and
Ma, D. 2024. Evaluation of AquaCrop’s ability to
simulate water stress based on 2-year case study of
maize crop. Agronomy. 14(2): 354.

Kukal S.S. 2012. Evaluation of tradeoffs in land and
water productivity of dry seeded rice as affected by
irrigation schedule. Field Crops Research. 128: 180-
190.

Yu, Q. and Cui, Y. 2022. Improvement and testing of
ORYZA model water balance modules for alternate
wetting and drying irrigation. Agricultural Water
Management. 271: 107802

Yuana. S., Penga. S. and Lib. T. 2017. Evaluation and



Iranian Journal of Irrigation and Drainage ! Olp! 525 3 6 5lal 4 pi
No. 4, Vol. 19, Oct.-Nov. 2025, p. 595-607 ! BAB-5+Y .o IF+F (LT — p0 N ul> (Fojlos

Simulation of Rice Grain Yield and Water Productivity under Different
Irrigation Managements Using the ORYZA2000 Model

E. Yousefi'*, M.H. Biglouie?, M.R. Khaledian®, E. Amiri*
Recived: Apr.04, 2025 Accepted: May.31, 2025

Abstract

The aim of the current research is to simulate grain yield and water productivity in the production of Tarom
Roshan rice cultivar under different irrigation and nitrogen fertilizer management methods and using the
ORYZA2000 model, and to determine the best treatment combination of combined irrigation and nitrogen
fertilizer in lowland conditions. To achieve this goal, data from previous research conducted at the research farm
of the Faculty of Agricultural Sciences, University of Guilan during 2018 and 2019 were used. This research was
conducted in split plots in a randomized complete block design with the main treatment of irrigation
management at 5 levels including; permanent flooding during the plant growth period (control I1), tape drip
irrigation after tillering stage (12), after clustering stage (13), after flowering stage (14) and after pulping stage
(15) with 50% of permanent flooding irrigation water and sub-treatment of two levels of nitrogen fertilizer
including 90 kg.ha-1 (N1) and 180 kg.ha-1 (N2) from urea source were implemented in three replications. Data
from 2018 and 2019 were used for model calibration and validation, respectively. The RMSE and NRMSE
statistical indices were 399.07 kg.ha™* and 5.60% for 2018 and 579.94 kg.ha™ and 9.55% for 2019, respectively,
indicating excellent accuracy of the model. The highest simulated water productivity was obtained in 2018 and
2019 with 0.78 and 0.90 kg/m® in the 12N2 treatment, respectively, and the lowest was obtained in 2018 and
2019 with 0.53 and 0.57 kg/m® in the I5N1 treatment, respectively. The 12N2 treatment had a water saving of
16.25% in 2018 and 25.53% in 2019 compared to the control treatment (permanent flooding), while there was no
significant difference in grain yield with the control treatment.
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