ol ! & Gidgss alxo
V=) IWAY bl g ks /o2, 0 ks [ gt Jlw

ac o0 byl o o 135" 61w AQUACrop Juw cxuwiro g xowly

T ol sy g il s

RS

laiulesl o alol glac e Jal i 50 F4) Ygola 08, 1515 gl AQUACrop Jaw zoew,liel 5 ols sl iy o0
S aidy (59, Bl @y 90 Gl g lazusz lal G,y L edkl el e dibis o pol (s S S 0
VAR Jlo ol ;3T 5o jshate cpay ainds pll (B ae,50) (5 )Se S 5 (A ag,50) ez 45550 90 50 0f355laS o e
oley b ol anwgs g o,y Jolpe s pSoslasl (O Do @l aes 5l p3Y slagmSoslail g 00,8 1S et @ pladl
s yliiel g1 B ac)ie sleosls 3l g ooiwly sl A dsy e (0 cad (6,503l slaosls 1ol plowl Jgame culils
S)Se oz asy50 sl abgye ohy5 Jad o IS als 0 Slhas 5 (1S (3,25 5 yeod) (Bpan of oo s oolizal Jow
LVo-a kg/ha o Shee g YAVY M¥ha 8 rae O ke (5,8 G acy30 sl 9 VATY kg/ha 5 £Y£4 m¥ha oo ja
CaSayio p p,SelS /YR g JFY LS50 B g A Glaac,ie ;0 AQUACTOP Jow b ol Gpae oI5 o 5,515 Jow
30 o 54 KG/M® < IFY g < /FF) cotls anlllas 590 sladcfo 40 oo (5 puSojlil polie b o5 o 55le 45 0l 3,91
slods)ie 13 (95 )y (lsd pladl (g g Aty ) drngl Ges (S Cosb) Dlss (Jpame 5Sles Joo (B 5 A gl

255 (S addllas 9,90

LIS ol G yae oI5 ol ,las AgquaCrop :guuds’ gejly

V-0 DA Gl Ol Lipgh aloe ac )i oyl )0 135 6l AQUACTOP Jow riwiions § (ely ATAY .G oule 5 .z ailg,l:gls

gl azly odlel of5T elStils «oo psle euSiasls (855 5 g kel ath ) wd ) wlis IS Ble g5metils -
TS S5 gdipe 9 (5 DS o sliul ¥

E.abbasi@aeri.ir 5 Fariborzabbasi@ymail.com :J giume osuw g8 *

VWAV i b pdy pu b AMCEYAR 708 (PR TRIENG



mailto:Fariborzabbasi@ymail.comو
mailto:Fariborzabbasi@ymail.comو

ac 30 dyl il 40 1505 6l AquaCrop Juw ouwiaxe g (g

‘0

sFll G GleleS & ol las bl by
Dy dalllas cow bl ol o gyll Gl op)ls
Sl ek 0 (Vo) hes 5 (5 xS
Ll o o 55 4 S il oS 25T,
olas gl oS wyp AquaCrop Joe 1y calie
el sy A glee eladl (s wglaly Lulid o
Solate aowe baylyd b ddlaie 4w 6y 1, AquaCrop
ol s gl mls wis,s Sl &y 6ly Wikl 4o
o, fles (2lsp 00g8 (439 (Silwand 4 HolB Jow o5

g ucals; a8 6 laleS Lulid 48 (ojluan
olS wd) talejl jo (Ver ) o Ken 5 Sig9)5095
ol awslie 3 AQUACrop Jow 5l eslacal b 1, oyls Sl
sbws, <o WOFOST 4 CropSyst Jos g0 L
4 Cand yeS (595,5 Dledlbl 05>9 L AquaCrop Juwe
L5 50 Jaw g0 alie WOFOST 4 CropSyst
pldl 1) Jgpame 3Skoe 5 (2loa pladl ()59 (s3luannd
Joe Q_;J)LY YA Lhes 5 eolpde amo oo
s wo,S byl 7,5y pusS sl |y, AguaCrop
50 Joe wigy Voslel j90 lp as ol plas e
5 (BTo) (LS 3,5 9 s il o Slee Sy
o I o ool asls psn colils T Gpas LTS
VE kel ygo 5o ladle cnl (i 5o Joe 21
22g5 4 VAR () ea o Lig aem 09 oS 09,
Sl plej 5 At Bos e lp Q5,5 oblpsle o
Kol olis gyl .ais S eolanl AquaCrop Juw 51 as
0,95 gl B o1 aelol g (oalS o905l L3 (g Lol oS
9 oy 2 AQUACTOP Jow L1, 4 (o,loleS slag bw
Sl OYA) oS s S odlel (poncals, 1) mls
6L2>Jd..e )'\ solawl L: \) Q)é ui 59082 9 ‘59].4:,
30 ke pay 0,5 owy AgquaCrop 4 CropSyst
ol Do dolae glyl g bl aeje g0 ol g ddlaie
Gos w2lep plil g9 Jold b5 wl; slaatls
a8y Jad Jsb o S e a3l g ady; dany

doddo

5 ol Sl ol mle (om0 Jlall 4 4y L
Sl Cle 4y (55,58 S 4 parass Ol talS
Ll mge (WUE) Gl Gpas oL ssue o>
On alaly 5l @3 Ll Sas nl @ e, Gl
Sl (55550 Jpazme o Slae 5 ol By
7S slakly (pi8b cel leadal, (ol Syo sl 4yl
ey b ol g 2y 4 pgwse o Skee 5 o o
@obaBl glo Jlod 9 4525 )3 00,8 job 4wy
Sl W 5 oo soliiwl (ol & Jaame o Slas Fuly
oo o 2l ple Carass (05w ¢ly 6ol
2 e sty Gl il a5 O je0 lailae
5 &bl YV a0 ol a0 Slae (1iSTy wlBass ()l
ayid Gl & ol s Gl 1) P 28
b ol & oYgame o )Slos (13515 (5lotend ol
sl ol Lol ogd oo osliinl lasige 5 ook
(oS IS sl 5l (S ol Brae QLIS 38
el )5 Gl 0,8 jome 485 Gl ojbgs (2l T,y 9
wor Slp YooY Jlo o AguaCrop Jow (8
5 5L ab (Bras O aie ay o5 WY gama 2251

(Ve Sas 5 poly 5 Yo e 8 YV o San
STy sl 55 ey o (V01 0) e 5 LI
w0 Sles 5 lse 0ds8 iy w0l @ ]y 92 olS
Locals )b 5 o5 oolal 5 oleles conss
ooy ol 65,5 b, 1, AquaCrop Jae 5l eslicul
S8les 5 (2l9p 035 (g (9P 4 e o5 Sl plis
3,90 ddhaie ;5 Oylie CllS slagy b cos |y Jaame
35 (Vo) LKen 5 LLT .S o (gludend dnlllas
(ol Jlads jo S das sladilaie [0 Koo oigh
bl g il eiSe olS (ol 1) AquaCrop Jow
S an eSS o)l a5 ol las Jas b s,
iSOl Grae QLI Gl case a0 S Ole;
S9zge ol 5l ategy ool (ol (hg, oot gl ol
0,5 p el Lol aziidls (0,8 o) LuleS ) adbaze o
O 5 L )5 el oS ()Ll 43S o e il
@hl Lkl stz o ciolejl zyb iz jo (Yoo A)
oS 5 le o ol L adhie wiz o] 4y Of By
38,5 gy AguaCrop Jus 5l eslaiel b oglais

esix o ailate 95 3 alesl ez @l 5l jslate cpoy



)] WWAY Lol gyl /o2, ojlos [ i Jlw [l ! of o9 aloxo

gy 9 olge
Sz aeye 50 50 WA (elys Jlo 5o Giagh 00
WLl 13 oa S 45 (B) 5, S 5 (A) s liSa
Cx> 0 gl Cypae cov g Gl slaS glaasse s
YN Gl b b glhles ol yed (B8
5 St Y0 YN LLdse pie 5 Byn TV
3590 &l Sl plol Lo mlaw 51 6 VYV glas
5 Semd slaThy 5l (Fr s pyd (Hhew addla
SV Jeaz 50 addlas 050 brac 0 S Slaands

RGO PR

RE ) ng.sfo)".\j‘

35 5 e 5 ab) ST ileans 5l Jol> b
sazls oyl s AquaCrop Jaw as ols olis oS
a4 Cand 52 2L oa8ly (5,05 — 3 Jlade g 0l
ol bl 1 el Gas ol lis CropSyst Jow
sly AquaCrop Jow (ozewlicl o (ouwly o iogh
\C‘\ YyLm p..é) ‘JJS UT dfaao G,Ile 9 QJSJ.Q.C o)ﬂﬁ
P ey o S SS e olyeleS o poe Cos
el (] Sl ol s adlaie

aslllo 890 Gas )30 S aleowd 9 (SO pd (B S H9 S 2 -) Jgo=

N

Zn Mn Fe Cu o KA p Pav oc ., EC b e

(pom) — (@pm)  (ppm) - (PPM) i PP gy (PPM) (%) @sm s (cm)

VY $ VO OY VA YA VY VYV VA YIYR YA SiL Y-

VA Y TANEEY) SRR VY N A VY YV YEVIE WY SiL  y.p A
VY ¥ VYYD VY VY VP VVE VY A SiL  se-a-

1 LA VA 7 S VAT S VY VF VYV YNY AoA SiL Y asie
vI¥ Ny ) f- VY VY VYY VXY VY Sk Ye-se B
YIo L VA R R/ O VY Ik VAY YAy SiL o fe-Ae

2l wd 00ls B agie 4y (wliyglaes 055 0,55k
3 2l e opSoilait b gilol cugs o 50 (53459
25 9,5l kel ploy e 5 JUI glaie gl (JU
Sl 55, V0 BV - o (85 Jad Job ) skl 90
SGasy50 55k 00 GSe ez ac)ie ggeme )3 0
ol e ol glel by Jad (b oL e S
i B g A eyt o glol (Al Gas g (Bran

JON PRVIPE R SN TRV

datie e glaylelly 5 S (Sgiae colw
o, alex 3l Zébogy slaosls 5l eolaznl b susb,
bbb fush, 5 gl epate iy S D)3
(Vor) o Ken g olis) ROSETTA Joo L sl);
slaac i oLl lp eoliiwl 850 ol o 0,91
5 omel baac;se Jlad 55 ol ail> S5 ) aslllas 5590
Ao Jiite laas ;i 4 gladijed o JUS o L
a5l e w09 VA ASIM g Lol T (SO S colan
P A e e 0 T Yl o3, 1S cllS Gldos (o)
LAYAR Jlo ole 31 e 0 B as; e 0 4 0be 531 s
bl gy o plosl azty (59; ulS i) g0 ol
S asmer alole 5 lamsr Slais;se sloac) e
Js 35 53 70 YYD Lol Jslo 5 fn sl A+ S,
355 p 59k V7 g 0yl 055 SlS Ave ey b
Vg osgl oS @ FslS Voo g A asjie 4 (uliyglon

Oy B jad -
o Fed U sl Y
IS Gieres Y



ac 30 dyl il 40 1505 6l AquaCrop Juw ouwiaxe g (g

v

(LS F) A ac 30 53 5 kel (Al os g (53959 O pxo -Y Joua

S o LR PUET s Py el Py p3o Js! ] sl s s
. . . ) . - o~ ol b g g
(O393TY) (20,801 (awlTY)  (awlV)  (@aaV)  (eg))  (@¥e) (@) GIYA) (1) e
\Y-q8 \Y-q8 \Yas Y- 5 WAEOAYRUY O AYAYF AYRE AYOY AYE (M) Lbras o o
Y. Y. Y. Y. Y v ¥a vy ) v (MM) k] Al Gas
(LS 1) B ac 0 50 )byl A G0 5 69959 @ px> - Jga
e e i o ez o P39S Js! 9 Cags
((2,9,8VY) (awlY?) (Lawl) ?) (awl?) (ov9) (') (3) (@) L5)L¢.;'| Z,b
<l p
vov/f *IYY TYE TYE Yo8I8 YEOIf vEo/s YO8If L
(M%) B rae
Y. \ vy vy ¥o vs vE vs Sl Al Goe
(mm)

dgo Casby oo yiSlas g Jolas L Les ails; (5eSke
sy g )l LS hangie 5 ot abali sles Lawgie
lacels (sl glacels (o g uojlul glis,l ¢ ol
Joe 80955 sleosls ol miais g ST s
(ALE closls oonlsl slaosls Joli AquaCrop
5 g it S sloosls g slol g a0 S i
fail ccalizes gloo iy (o Jow (694,9 sloooly oy,
5 g LS Lz acyie sl AquaCrop Jos
@ 0b izl 6,8 S ae)ie (6l Gup
(RMSE) 4y, sSle anye sllas sloo,lol 51 L Joso
S ol GBlpsl g (MBE) (Xl Bl ol (glas
(RD) (Sisod cups 5 (B) S cups (GSD)

a2 2

N )
Jote mily (gl s 435S ol 5| g3 a5 obiles
A deyie y0 ol g pSoslail slassls 51 AguaCrop
& bgy e BLS ond g S0l o el s oalizul
ook (Ziwly slo eyl polie 9 ¥ oo )0 450 (0l
o) polie Wileas &1 O Jeam o AquaCrop Jue
@S a5 Wl e Gysb et 5 e b bajnelly
S xSojll polie by (o)l 5ke n piin Joro s3luaned

all alils ae e 40 0l

SUly, 5186 Sl daazm gz slesl (o9 i Judoas
Jsb o S Cugh (s sl bl 32y (xhaw
w5l okaie (ol esliiul (Sh9 (g 5l b, 090
=Y Glges jo (Ll g Jawg dull) ac)i0 Coodd
59 4w U g0 S diged (50 le £0-00 (YeFe
039 9 oS Ay drug Gee A ags ikl o 5l o
slbale ©jgoty IS ab; Jad (b ol ooy
VW0 ac ie 90 5o 50 S cudls a6 ,u503lul
)‘ UT JJ..M @T)LT R ‘DL?U‘ VY. ole WQ‘JO)‘
5 S5 SNl sl ;'»Twﬁd.}lo S, Sl s
aolae 5 S50 (Sai,b b dwle () dolae) 5kl o

WUE =L )
Pe+Ir
Pe — Px (125-(0.2x P)) ®

125

s Skee Y (kg/m?) 0T G rae ol )S WUE 1 jo a5
Py (M) &,k Ir (mm) 550 Sas,b Pe (kg) als

Al g (MM) silale  Sai)b
ETo- Joo 5l gz oS G5 — 5o dnnlns ol
&ly l8le 5 ol (VYA (30l ) w eolazl Calculator
oslazwl oauds Mol cuile — cposy alolas 51 ETy dulxs
sosls ETy acwlxe glp po3¥ laosls .08 oo
el oy pie 5 Job o3 ) oelidlse
Jols olos slaosls asllas 5)50 ddlaie b, mlaw



Y WAY Lol 3 5le /o0, olas [ pidad Jlw [ ol !l T g3y almo
Juo g gl p soliswl 890 s ol )b pwolio - Jguo
S WS Sl 5 m slasss 0,85 Jsb
&b . ) ~ -
» G5 wly O Oy L) L ey Bes Sl pls
(bsa & = o 2599958 = ado, Gy
ASVAVAI Yeoooo \4 A V¥ \PY O A va
Joo gl oads (miwly cul b prolio -0 Jguor
Slade >l b
VO RV (CCo) 'adsl grlaws iiss
AY 395 Sy (CGC) " olsp oIl damags &5
A 390 2 ey (C€DC) " lsa plail tals
I o 5 sl a0 Gl o)l a0
- oS gl az o Jez B ol az e 0 YL
Y & p eSS (WP of (5550
Ya KW a o Cdls yy asls
Qo (Ke) S mhaw 3l yuzes
Ao Aoy (Kep) ol b 51 5,25
Al S Sy drwg gl S Cugh ) 4z Jele (oYL o>
+10 S Sy dngi Glp S Cogh) s Jele s o>
¥ S S angs glp ol A8 o glp S5 516
+10 _ a9, JrS sl S Cagh, alss rals
+IAD S S ol 0 2lop plil SI Cogb, alss 56
¥ S Gt ol 2 @l G iy ln S Cagh alss g5l
I o> dwo S S glasl slKin jo polgn s

B aly ey90 Jsbo 5o 59y 50 yieshee YW B -
() S8 g e

-y e
- in o in w

o
in

(39 2 yioiskea) (=

LS \'\ ,‘:\ ";\ 'b\\

(o) p rhaiskee) 5y

90 SS& oUles AquaCrop Jus sla Sy 3l o
oolulp il oS 5l Gy g S mhaw ) s alil
G5 9 VB o) o pded Jlake (lagh (nl s

Jomo 31 oslisil b (g, o) A 4y po 58 (Cowly Cooww) obS 31 5555 5 (G o) S e 1 yuiss g olito ) S50

AguaCrop

ac)re lp o)y Jad Jsb o 3,20 g e IS lade
oo b e les VYOD 5 jo oa VAYIY s 5y A
Joae b oamye olS 505 9 poud lade b 0yl
oo FOFY anllas 5,40 ailara ,o ET,Calculator

S maw oe JB Jdoas wl; Jad sl o
5 by 53 9 35 5l S pFS e 2lS iy
el Cowd &) St s 5 5,85 l0dke 0, Juad 3

1- Canopy cover
2- Canopy growth coefficient
3- Canopy decline coefficient



ac 30 byl 40 1505 6l AquaCrop Juw ouwiaxe g (g

\f

=hy el Cush 5l S ey Jad 5l ok
ol 4230 50 6 kol i sazas yLis g 0ngs (FC)

(A) 52 ¥ ac,ie y0 oo (6,503l o, Slee Jlode
Iy 0,8lee Jlade 3.5 AquaCrop Jow .og: V4. kg/ha
Aol ol polie b polie ol 0,5 (o3lwacis VAYYKg/ha
Sy90 ddlaie 3o \/..15 6‘)‘.’ d))jLMS »)LP Q)ba Yl
solie Gm (Sen oy b 68l adlas
AS,te 40 Al drwgd Gef 00 (5 5lwdncd 5 (55l
Gl Joo wgr h)5 sams lis oS 5e < /AP A
(# Jg)

Foke o by olS glss eog (39 AquaCrop Jos
AW 6)15°}|"\5| ﬁal.o?.a )| ).’1.45 ‘6)|oﬁ43yd 6LQQLQ}
iy 0390 ;3 BIS (Brae Ol JS (Y Jsaz) 5,5 051
FYPIA ol (A) LS F oac,ie slp o5, VPY
5 o e b o) ol awglie (A Jgo2) o0 e Sl
S5 Gaslee ¥ AN sely; Jab Jsb 8 TS 5,08
sols &1 5 e oo VIAIY) 0oy YA 590 45 sp0 oo
b ol a8y o 3l Beae 3988 51 )0 As) e 4 oud
e e a8 oo ol om a1y cdbas ol ¥ JSCS
J..\.A )'\ colatwl b oo 0)51).3 9 Lgﬁfo)’\..\.]\ ui g_é]..a.o
e 09 +/FY kg/m® 5 </FF 5 saAquaCrop
Gilwandsyo 1) Jae g bl aé)LAT sl axls
als ULM.A-' ‘5'\5.@ r:‘u.\.!‘ 39 9 °L.‘5 4.......!) 4.:....49) &.C
(Y 57 slaJgox)

PRSI ERpRe SR CHN RCHJUE N < IRV RS e
ol 00 SLIY S 0 A as e

45
0
. P
i o5
-3
T =
R 5
b
] F T
y
PWP-16
5 Fomm s e mmm————————————
10 —
20 40 60 8 100 120 140 160 18

9 S5O S gam> gl Ol yee dumglio - S
A ac) o y0 AquaCrop Juwo b oo (6 jlwas

Ao YA LYY 5l S cugh, ouls (6,503l yolie
Sl yss AQUACTOP  Jow .09 yuicio Ay Juad Jobo o
Gilwdd 2o 3 YY U YY 5l 1) S ez Cosb,
ls odds (g S ol yolas b ps Slean a5 0 S
50 ol (gl ¢ 6ol polie o B! WS
GoSoslul o s bl a4 wle el Jad slal
Gl 00g dadlle 3y50 dasyie S adyl Cogb,
Oy S Zusb) 39 snalie o jeblea

(A) 5 L2 ¥ as )30 yo Al ) Azwgi Gos (5 lwdands yo AquaCrop Jue o5 (b5l -7 Jgue

AquaCrop Jas o5 obj)l sloasls

(Fo) 00l 6)L.3A.......; (o) oy kgﬁfo)'l..xﬂ A, ole
GSD MBE E RMSE
ARY AR ).5-|
N4 AN «©
Al AR -/ LA N BN e
<[y AR Kerw
<[y AR Roy9,8

(A) $)bS2 ¥ as )50 50 (2lgh 0395 (339 §3Lwamds 53 AquaCrop Juo 2,15 (2b 5, -V Jgux

AquaCrop Jas 2L o)l slagasle o (5 ludnds o0 (5 S0l sy o
GSD MBE E RMSE (ton/ha) (ton/ha)
YNNY VIAA ©d
£/ 2Y fITA .
AT EAVN <IN - IY oo
BIVED oY Akl

SY- vIYs O ys8




10 WAV lnsG g 5l /b0, o londs /i Jlw [l T ik 3y alomo

(A) $52 ¥ ac )50 (b pao O polio-A Jsuz

(mm) & yae ol JS (mm) kel ol lade (mm) 5e (Ssk (mm) (St ols
sy FVI0F YA vy 53
AFIYA ##13 VYIEA YA &
O-/AA ARTAS VYIEA YA Oy
VY -IFY 1 VAEY 14 R
SAIYA s f YIAQ A 2592
\SIOY _ VFIOY VY i)
FYFIAP &
GrSoslail polie L (gilwads = s izl Jae Ju8 Joo (Zen e
s ds e 00 SySoslul sle eols L AquaCrop Jow  ozew Lol

J9uax) ol plxil (B ac)i0) (5,LSe SO acjj0 ;0 oul

Ao j0 ol iy sle el )b bojslae (pay (R

1505 (B) (5 3lise < 4s 30 50 oul (g o3Il (BLS o yiolyly (B 9 - Jgu

cinS WSy CSlS 5l g sl
o oS5 o= sy, aslS oy Job
) ‘5').4_‘(9? ) S ' ) Ls“’“‘lf ) (s
(s = 5999 52 ada,
A/AIY - Yeooon ). Y- VY- VF- o AY 0Ha

85 5 S gl 5l e bl 99 Gl Joe mls

Slade as oy Lii B acyje glp aly Juad Job o oLS

Soses YIV L « o 5,05 ke o T U /Y (o xS

B Gl @ls) o paite IS 035 0558 Jobo )3 5o, 5o

‘gﬂ N =y Jad Jsb j0 35 g s U5 jlade (asloasts

. ol 2o, 00 5l i andllae 0550 dc 50 90 ,p 40 A
o 5 o M el 0 e By o0l

1 0 20 40 60 S0 100 120 140 o S ot et e

e b > DS bl 4 B g A ac)ie 95 0 5,05

3 Gl S o gl Ol A llia —F IS el 4030 99 S35

SG) B ac 30 30 AquaCrop Jow dawgs ol (6 jlwauaads YRAE YT 5IB ac)pe 0 S o> Cagb; 55l

(5 S Cogk, wless AQUACIOP  Jow a5 59 it dwoyd

03503 (§5lurtends D93 S & a8 50 (nl 0 1) (pom

Jsb 0o 5 asy5e (nl 50 S Cush) A as)5e wiilen (S8

g ooy (ol Cudyl Cusb, SIS i (el Juad
‘SSLQ). bl &9 Ly &)\)' L 6)L:_J Oy 08023yl

Ll (S,



ac 30 byl il 50 1305 6l AquaCrop Juw uwiaxo g (g

\l4

4 s YAVY 2lp B ac)ie lp IS 0l o))
08, o2l dmslie B ac)ie osled (VY Jgaz) sl cawo
VOUN) wlb; Jad Job jo BIS 35 5 w3 L
ol (el YYVA) oy YY 51 Slas (Gl
@ L (295 4 e Cnl Sl Ao 50 50 (e 98
ol Slr @l Spae 2B Jlads oo w1 SO
Jaie boas” +/¥a kg/m® AquaCrop Jos L ac,je

il o9 Slyteen (+1FY KGIM®) oy (5 ol

Silwtd 5 G pSojlal Glaosls (o (Stacon o po
3% ol (2lom 0355 (9 5 Ay dxwgi Fes lp ond
90 ol bl sl asls polis g +/AY B ac,ie
9V sbedgaz) ob plas ) Jae st 2L el
kglhha B ac,e lp oo guSoslail o Ske (V)
kg/ha 1, o, Slee jlaie AquaCrop Jow .04 VFO-
o, les 39 oS ol JJs 55 gileans V0.1
2050 Vo s3b A de e 4 Seni B asype o IS
VYY 0,99 4O oS u:j)"a“’ u.:TJSCM‘ 639 Susls G)Lﬁ

B ac o 30 Juo b oo (g jlwdnnis g (6 S 03Il Al y Azuwgi o 39 Sl A Lo -V Jgu

AquaCrop Jaw o5 obs,l sl el

(M) oo (g 3lwads (M) oads (5 S o3Il b, ole
GSD MBE E RMSE
YA A @«
<Y Qg Syl
AR —+/eY <Y <A ’
<%\ Y- Sl
1Y Y- 9,8

B asyio 5o Joo bovd (g3lwannis g (S ojlil (o2lgp 0395 (39 yolie dumlin -1 Jgu

AQaCIop Joe LB il sleoarls Sl (ton/ha) (s 531l 5, obe
GSD MBE E RMSE (ton/ha)
AIFEY VA o
oY Yy AIYY \/§ VAV T ook
/YA §IY - o]
BIY-Y sin8 RS
(5252 1) B ae 50 pan O polia -\ Jsuz
(MM) (8 pae o JS (mm) G,k ol Jlade (Mm) J3e Sl (mm) Saib ole
YEA) _ YEA YV 3
VOYUSA VEY/Y VY/EA YA o
VVITA - VYIEA YA ot
VIYFIOF AN Y VAEY V4 o]
YANY Yove YIAR 3 o3
V0T o VY VY o)
YAVIY oo
-[FY kg/m® (i ,tSe F) A ac, 30 sl AquaCrop o Ololgiiinn g (6 S At

0ads (5,50l Hlake b o9 Sleten a5 ol o4,
Gloosls L Jow oyl cusls (+/FF kg/im®)
plost (B as,j0) (5)LS0 S as )50 40 0l (g, S0l
5 GySoilul lassls o Saenr o WD
@bl 6ol o asls sl polie 5 oud (g5ludnd
Joe 3t ol G pas ehl jlade ol plas 1) Jaw we

Solal as,5e 90 50 AQUACrop Jow (iagh cpl o
5 xly oliplaS Cepse ol IS Glamg
sls Hlis Jue (miwly 3l Jols ol al oz Lol
Sy ool Bpme S Jpame o Slas Joo oS
L1y lsn plail (39 5 ate; anngs Bas S5 Cugh,
Lol Grae oLl5 jlade o5 iluand a5 oo



\v WWAY Lol gyl /o2, ojlos [ i Jlw [l ! of o9 aloxo

of cotton with AquaCrop. Agronomy Journal.
101(3):477-487.

9. Geerts S. Raes D. Garcia M. Taboada C.
Miranda R. Cusicanqui J. Mhizha T. and Vacher
J. 2008. Modeling the potential for closing
quinoa vyield gaps under varying water
availability in the Bolivian Altiplano,
Agricultural Water Management. 96:1652-1658.

10. Heng L. K. Evett S. R. Howell T. A. and Hsiao
T. C. 2009. Validating the FAO AquaCrop
model for irrigated and water deficient field
maize. Agronomy Journal. 101:488-498.

11. Hsiao T. Steduto P. and Fereres E. 2007. A
systematic and quantitative approach to improve
water use efficiency in agriculture. Irrigation
Science. 25:209-231.

12. Hsiao T. C. Heng L. Steduto P. Rojas-Lara B.
Raes D. and Fereres E. 2009. AquaCrop the
FAO crop model to simulate yield response to
water: Parameterization and testing for maize.
Journal of Agronomy. 101(3):448-459.

13. Raes D. Steduto P. Hsiao T. and Fereres E.
2009. AquaCrop the FAO crop model to
simulate vyield response to water: Main
algorithms and software description. Journal of
Agronomy. 101(3):438-447.

14. Schaap M. G. Leij F. J. and van Genuchten M.
Th. 2001. ROSETTA: A computer program for
estimating soil hydraulic parameters with
hierarchical pedotransfer functions. Journal of
Hydrology. 251:163-176.

15. Todorovic M. Albrizio R. Zivotic L. Abi Saab
T. Stockle C. and Steduto P. 2009. Assessment
of AquaCrop, CropSyst, and WOFOST models
in the simulation of sunflower growth under
different water regimes, Agronomy Journal.
101:509-521.

- /¥ kg/m® «(s,tSa V) B 4,5 sl AquaCrop
CIFY kgIm®) ooty (6 uSojlail Jlade b aS w005
L AquaCrop Jow «ggemme ,o .Clls 595 (5,550
()lel Copas adllas 6lp 55 Jlnl (Sole g2y
S T s el ol Gpme G5 e Jgame 5 ,Shos
pel8l g s )iy BIS aly S5 o ele plo s
30 09 o Slpiiy b ool sl dasllas o490
Ygame plo ly Jao 2L sanl Glajiags,
S oolil b 1S5 slopeldl o 5 il slaSls o e,

RYWIFIE ) RLIR VR R JE P E N

&bw

@t 9 o cwdtlagy £ spel o by )
S AQUACTOP oo (ygeml S YA LG (oLl

o pisled (rege 55 0 Ay Skl sradln
JRUEIW ERRERE A VS ST P R PO G SO

Slaal )l ez gl olBiils

9 ETOCalculator (sla,lisle 3 5,57 AYAR o 0l ¥
olleal gl o pae 6l silw s o AquaCrop
ULy

5 ol Gy «ol b amlie NYAA o Sgaw Y

JRIY A R [ PR ol olasdl (s590 40
FAFYVCEN ol o Limgl aloee .ol sla Lo

g0 Jhel glas, o olpcw)l o il 7 odlyde F
Copde ,o AquaCrop Juoo byl AYAY 7 5L

585 5 )bl 4 g8 adlate o paiS 6 jloleS
FAY-YVEDY o

ashis ;5 AquaCrop ¢ CropSyst sla Jos b oslew

5 Sl giige ab) DS adchl ndls

P \PA e S B oKisls g‘_,’_‘...im)

6. Araya A. Keesstra S. D. and Stroosnijder L.
2009. Simulating yield response to water of Teff
(Eragrostis tef) with FAO’s AquaCrop model.
Field Crops Research. 116:196-204.

7. Araya A. Habtu S. Hadguc K. M. Kebede A. and
Dejene T. 2010. Test of AquaCrop modeling
simulating biomass and yield of water deficient
and irrigated barley (Hordeum vulgare).
Agricultural Water Management. 97:1838-1846.

8. Garcia M. Fereres E. Mateos L. Orgaz F. and
Steduto P. 2008. Deficit irrigation optimization






