S iaalis g Soylie W
55295 g9y g Lijgel wilidod plajl

($529L8T pwdifa g S8 Ol dawie iy

fu) oflacdl] oo

ollos g3 4400w 3 AquaCrop Joawe 3,0,
g vy (i (15 6)ll e g (1,5
LRV I PN

o ilea 525 g oVl pudl

AERI

ST peiacpay o Crlid sengs TYTINITOTT 1 ol chiagh sk Jali i 8 1 e ol
VEeo LSS0 JLe [T e oo g TTV-0TET TIV0TTs (il

sk ST LT | o] W £ e an gl [« WL TV ATV 2,000 0



i 31y 1 i

($5)9WiS (o 9 (o8 ClBST duwie

Lo Jollygiwd
Co o g £y Ollos 539,400 )0 AquaCrop Juao 35,6

ENE 2 ok g iy (st S 55l
FOrtg 9 ek
sy ailea 1585 9 (oMl yol
9 o)1 Ll (b @lio 9 (55y9LiS (0j90] 9 CLNEET 35 s (cole Ll pie i S

3y DG (6559 iS 0uSUiG1d (655D (geouild

Wil Jluw
F2Y-



AERI

ShygWiS dle> )l

599U oy 5 Ubigel «ligios lojlus
(5539 (owigen g (o8 Ol Ao

=) (o

8 Josllygind 1y luigi £oi

paS 5 ,Slas g 0y mpier slp )bl Copie g (o) Slles (532)4aby 1 AQUACTOP 1o 5,8 . 1 g ylgis
o le> 1 o oMl yuol 18 IS

2l Lo jdems 1 23yl g

ol s 2 ylasciuo

Cuwgd by dpous il 2l

$529US oz 9 (8 Qi A 1yl
3ga5x 115 Lot

Jol iole Cugi

VD 5Ll o

TS

Sl QEFEWHIS L VJl.hn —o Q‘ﬂ;’fum

S38Ls Sluyedlbl g OleMbl (559L8 357 40 50 TAEAL S oslod
VE+0/-YIFe Gl 4 (539U g9y 9 (igel clidsd Hlojlw




:Jodlygiwd Ul
EMeass JBlis b diges ol555liS 5 beedily (alie puwdine laioee ¢(g5yliS Ll )l o puuciSS Jodllygiwd cp) CBin 04,5
2,0 sy Jeallygiwd e b bl (6,8 ainej 45 sl plod

tew ;0] sdun

il Josllygos ol 3 (oS B AlgS Lo
pAS CuiS Cy e sl (siludie I3l @
AQuUaCrop (gjlwans Jio gz )l @
A5 CuiS gjlwdigy gl SleMbl gjlwodle] @
pAS CulS o pde gl (Gilwdnd s @

A anlgs L]



............................................................ pAS S Cy e gl (giludse Jlpl b olsl : ol
............................................................ A5 S glwdings glp cleMbl gjlwoslel zpgd
£ Sy Sl ) £9

.......................................................................................................... wlslen claosls (6y915,5 -
.................................................................................... sis G ygo & (owlidlen glaodld ¢l z gl ybgy —V-V-Y
................................................................................. oains puf O yguo dy aolidlen (glaodld Cud ipgd ybg, —Y—V-Y
pAS Wby CleMbl o053 -Y-Y
.......................................................................................... pAS Wiy CleMbl dgy9 (gly adgl (glad sloo) —V-Y-Y
.............................................................................................................. pAS Wby leMbl Cluus g —Y-Y-Y
......................................................................................................... pAS My (g lwdndd g,y bl =Y-Y=Y
................................................................................................. pAS Ay (Suieleid ol e drwgs Judoo —¥-Y-Y

........................................................................................................... FD"\S .,\w) » d)’é—w Lﬁli))‘ -0-Y-Y

............................................................................................................... PAS 15y 1 £y95 ) el Y-y

................................................................................................. pAS slp SB g8 ol (gjlwangs =V =Y-Y
............................................................................................................... f»\lf RV w:}.m d}i)dab).g—\\—"—v

....................................................................................... wogye; ol SleMbl 39,5 (sl adgl (slasd sll —V-£-Y

e
L

-y

pAS 5,Slos g by (gilwdnnd (gl d)Lﬁ] Copde (650 ydeliyy =YY
S Jgazme g by (Silodnd sl (o5 Slles (ALl —¥-Y

...................................................................................... w=hi Cllee leMbl 3959 (gly adgl (slad sbg) —V-F-¥
.............................................................................................................. pAS oly; olles Gluusgr —Y-F-Y
................................................................................................................... SB ool Copie —Y-F-Y
........................................................................................ paS gy Oldas 5l oy lgie 4 gdle 5y S —F-F-Y
.......................................................................................................................... ac o plaw bayl s —0-F-Y
........................................................................................................ pAS acyie o b slacale s —S-¥-Y
.............................................................................. pAS culS ;3 S by 4 by Sledbl Jdow —0-Y
....................................................................................... SB Judg s SleMbl 3959 (6l adsl (slad sl —V-0-Y
..................................................................................................................... SB by Sloeuse —Y-0-Y
.......................................................................................... paS cuiS » SB slaaY sl Sy awyp —Y-0-F
....................................................................................................... asyio SB maw glo Sho Julow —¥-0-Y
......................................................................................................... pAS Sy p 5Nl 2920 @l 31 —0-0-Y

P CutS ) ey ol o ppte ==Y



2 1N pAS S (6 5lwdudd by9d (g el =)=V
VD torverveeeeeeses et ettt s st PSS Ayl Loyl s —Y—Y
R 2 PP re.\.lf cuss Co plo 339):: u.>|).‘o Y-y

AY e Silwand cdy Liolidl gly S8l el); GleMbl (6,5, 4 —F-Y

N pAS cuiS (gilwaints lp (gilwand pls Jdoo iples Juad
ST 63,8 rduog g (g pSai iy Juad



oMo

Cuduno g 2l Cuiol el 3 Sl i g cl Sk maw 3 gly; OV game st jl S (Triticum spp.) pus
Susd sblie 3 oga ol plio Cupio g ol); cloanld (cilwangs die i Mg a5l g Camen (il 4 do g b oyls ol,9LiS
A5 3 )Sloe 5 1) gm0 4 Slgce (Sl Copde (sly caslio (shyaaly g (o)) Slles Al (5)9p0 (ol (SitBdas
A8 SLbLs SeS

990 lio j o 8olitwl b Jguaste cutS ¢ Mg biley yiShis 4 4l Gua o caslacylld 5l lacgome Jolis o) oyt
oy 9don kel (s3y2aby g lagsslon 5 SBT S (SB o pie wudlS gainplej ccaslio pB)) sl ol el opl .l
2 sl paS M55y e Jelge p i S (So cslol -3l il olS ol 3)Shes 5 43 (e BB b Slgie Jele ) 5l
ol giyaelin g 2ol olal Slapituns (2hb (il Spde Cgume (sl sl g Gl Gl 35S (Bblo Sl ()l
A8 S8 Ol gl ) (el g sp90 00 Il 4 Wliee Ol s sl

ooleal Gl ) Gl (=) Capte ) cng Ge)Sag) 4 Sl «ipsliS Bi> )0 (e3dlisy SOl g edldl Sy 4 drg L
My sape s e Lulpd Sl ot ln 26558 )lpl it slaJie T eslitel b paiS 3 ySkes g Ay (gilwdnd Sed s
dasaly cpl jo 068 3ol ely; Copie disoj 5o 6y Slowaua U uiiS oS it 5 oyl )oliS” 4 ailgy ol Jde (ol ol Jgazs
25208 5 olS 13y (il glaue opizen b dalg athy (lol Cupe g (shpalin ol Slles ALk Jgol )y 4
o JolS o 4 puS o3l mnl Joame 3 ol 3,8 8955 5 (Syme AQUACTOP Jao dhes 5l ol); Cupte (gilwaings , g
e Ll 38> oo b b 08 e (S8 sl ) 5 5,588 4 AQUACTOP o sisle gl cloylil 5l oolitsl 0 anlss
2 S M a3l ol S oo 2ol )5 IS a0 1y piS Sl il Jpuasme alan | oly5 &Y guasme s il Ol 5 (S
L5k 5 cudS b Jgamme b aimd oo ) (2ly5 Co e g sylol slagngy dadiy Aol wuslS loj S cuslio o8y 5] dise
CulS (5)3logm 39 plrlpes g dmaiyjo SEalS (55,0laS cloosled (syg0 e Rl 509y ol ol Bun 9d A5 lasee Lyl
Gl pAS

PSS S (gl oeldl Ll 5 0lS 03y oy bl (o)l (o wealS 5 (ole] Bos e (ol @lte Cudgioe 4 a2 L
sl laialejl b gl cpl owyp g ddd o (Jlaie slaguly Ol Qi oo 4y a3 ales LS D) clotg Cuon
& puS uSly Judoo gl AQuaCrop wile (gilwdnd sl Jse jl edliwl (> e 4 (Talbot, 2014) cusl abiay o polb;
Silodensd &I 05 2 b Sl 1) puiS ady Jolie Je ol il (59,8 liste e (slogyylias gy g (5l ilisee Loyl
S i Jpazme 3Skes ) e g e Jelge p3b b amd e (ISl f3p5LS 4 5 08 e

PS5 5 Sles g ady (iloas sl 2l)5 o)l (FAO) oo Jlo (65,9LiS 9 )b)lss lojle bawgs adlbaswgs AQUACTop Jae
(2lomaol closls 13,8 3l b b S o oS ac )30 e g olBie ()50l 4 ool Clgps g B ((Solw b Jae oyl el
o b Jae (ol (Raes et al., 2009; Steduto et al., 2009) aus” o i calisee bl (o 1) paiS 5 Slas ¢ 25 o pie 9 S
g el sl Wilo lolse o ol S o st |y p A5 S (g jlodings eyl dobiys 5 S g5 wudlS ol ilo else
Aedie ly S0 s ol Gi5 4 paS (SSlnsd slagel lsis 41y ey Cobia g e (b o LS by
S Shy J) S 9bien 035 (a3 Jgpazmo 3,Sles o Db g oy S iy olpe T e g csilel (sdinple; 2358
a8 3 Sles sty €85 ag) ol sl (SB jload)b ) e 5l (oS Sl endgyls ) 3y (gilbe AQUaCTop ruz



P 3ot g udy st Sl bl e 9 ()5 Slibos (51,4005 2 AQUACTOP Jue 35,

) el Cilisee Lylys W5 e eiopan Jo oyl (Heng et al., 2009) s i Jpammo 155 55 35 45 j im0 oI5
S (g3l |y (ol (ylol b sylolnS

@) des 1 SB Cugby 5 3y e 0 Sles Wy (gjlwdndd (0 calise LS gl 1) AquaCrop ol goaxie sla s}
psS ow (Abrha et al., 2012; Abi-Saab et al., 2014; Pereira et al., 2015) ¢ (Paredes et al., 2014; Hasanli et al., 2015)
9 UhgAs > pAS D50 40 Wled,S Wl (Paredes et al., 2015) Ly 4 (Garcia-Vila et al., 2009) ., (Araya et al., 2016)
OhHSer g (2l WS o (gilwand |y paS 5, Sles 9 S B3lo oYL cdd L AqQUACrop & wsly lis (pg38 ;0 (VF+Y) o, e
b 2,8 oz paiS 2 1y (il g 9 Bymim s 20> B0 Y+ AD OV ee) (ilol o iy 8L 05 b 3 bl > (VYAY)
L1y il 3 )Sdac AQUACTOP Jao () 9 8 o= 5y oA ¢ 3Bl (S5 ¢ 3jlon) 0)9 (b & pAlS Ay oy (s
; (Toumi et al,, 2016) ,Sen g 05 Cusl Joo YU cds sdimoylis &5 )5 gilwaus (NRMSE) wsjd Ve 5l a8 glas
21638 a0l a8 &l 5, Slas 5 (SB Cugb ¢y (LS (iSe silednd ,3 1, AQUACTOP Ulg «Siddes bl

2 Jie U5 oy 5 o B 4l 5,Skos 25l 85 Gubl 2 B (jlotnd slaan 3,8kee b)) 29 4US canl )Y
35 S gy Slyusts 5 b i e oly 3 Jols T oM sl o320 (Seilaied 5 (el cslbeilhe 3 (sl
S e 31 (6t & s (5500l Fluslomo Lo w355 W55 5 355 ot aions a1 4,55 b AQUACTOP Jas .l g
WS (o ilwdnnd A5 Juab 3 by ©jgotr | SB Cugby Olpes g S gaw I s ol 55 (LS by M) 9 31> jgmesi] B
5 SB Cogby 5y s (gilwdnd (5 Jao ol 4 Sloly olis calise wllllae (Steduto et al., 2009; Raes et al., 2009)
P S sk g (Bly 55 Silond Jie lp )b Jed JB QU5 el 5 el cilie buld cow O (M i
ol - (Heng et al., 2009; Paredes et al., 2014; Toumi et al., 2016) ol sais [i)l55 isucols, 0,56 (sl g jlodus
Jallal et al., ) 5 4l Siddass 5 Sts bl 3 O Copte g (ol is2eby slp ke (o)l Olgieas Jdo b ord g ol
(2024

Cehl oszmy sladie | ol 4 Cund Fimb oo i 9 €85 ((Folu e S 4 e AQUACTOP g8 bl alex |
3ol cstpde Sl (ly 1y ol & 2, o)l ol S5 4 A gl 2 3505 g ol oo g (olol Gl (glagy )l (g3lodnd
(lie polie 3905 5l b clo i siile ol odmg slauil (B gilodnnd sl Jao ) (llie 1 il cuslio (2
59r d9eeS dyge 53 ¢ Jlie sly el d9ame 3)lge cpl 3 o] i €8> g ol ot sLb ba Sadl 51 L dacslan ¢ Ul
g eliane 3,509, 31 oS s o] €83 o5 WS o o3litl o35 Mg 2 (595 51 (Silwand Ly oS a0 3,50, 31 AqUACTOp
5 8)9> (b oS (1598 Cupmdg malitis (§jlodend dinjls (233957 (383 Sy e |l S5 (g clale (gilwand Sl
I Slais g e slag s lawlie Jlss dly o)lpl olgieas AquaCrop .l ol ((Rahimikhoob et al., 2021) cul
g g ol Ceely g Ol Copte )3 (65 waoucs

3,8 kes cleMbl oyl 5 oolizul b wlgsy b cusl ely5 olyslive o liines oyljy5liS &) los 5 sole ledbl &)l ldes ol Gim
Slaseuss (5ol sty 5 S g5 Jaome Jolse 3B Julow b Al oo ol3p5lisS aisn 390 395 ()] (Slapiams 53 |y paiS
O oo il 5l eolatul ol yer 4 (63,509, cmin 3,0l ol ol 5 S0 pAS il g il wudlS (gilwdig lp sllalS]
bl dlgs k650l 5 OF (6yg0 e 39 5 e oo 53 ol



Jol Juad

S CulS Cu pado (6152 (55 Ludre 1l b (U]

LU as SaS aeyio lpde g oliyslis 4 wles o AQUACTOP sl (65lwdndd (gla )il 5l oolitwl puiS CuiS digy Copio glp
AquaCrop Jue (6,0)8 Ll 5l odlitnl 50 ¢ jiso cpl 3 diloyp Sl a1y Jgame 3,Skes ¢ gly) Copte g (oylol 38> mabass
PaiS SuFlyiel Jpasme p 3505 b a5 0ud (9l sS4 latal) cul el 0l 03 gudgi pAST CllS Cupte 9 ilodnd S
il kil de 30 5 5 2,8 5 Jro slasilp b pl s o5 1) oo e

oy Colwog 3l Jatue b1 S$ Gyao 4 Jdo cpl olia! dos LU paiS CuiS Copie ;3 AQUACTOP Jao b ) g5 (gl
Standard isw ,> ol 5l e 34 34kl https://www.fao.org/aquacrop/en/ .l 4 (FAO) aie Jlo (65y5LiS 5 ,byl5 olojls
390 o0 duogs 33,5 605k Jde dwus 31 b 29 SIS AquaCrop standard interface and database < (¢q, Programme
Mg yielae s 3¢ 594 5 B aS eolatl delly gl Ll oyl il ddisen

1wl 4By 5 93 9 Jdo 2l R L adgy o Jold (8L bl «opaBo9bls 5l ey

S ely; SleMbl 5 (S Slasie o wliiley cosls Ll 635y (gl il Lols :Data -

ol Gpas g paiS 3 Slos o i W5le (gjlwdud sla >g)5 58D e OUtpUt —F

93 Jols &5 398 00 03> (yioles (Y JS8) (Lol (sie STAM (59) SIS b 9800 palb (V JS5) (bl dio (Jae LB 2l L
(Simulation) ¢;lwaus o (Environment and Crop) olS g laoce il (salS” iy

Version 6.0
March 2017

About

AquaCrop
J Crop Water Productivity Model

Start

Exit

.Y, Food and Agriculture Organization
Y of the United Nations

AquaCrop Juae (oIl axio -y JSS




A8 5,Slos 9wy vt Sl oyl Cu e 5 (1) Olbes 552,400 4 13 AquaCrop Juse 35,

Environment and Crop
Climate

Eﬁ Climate 3] Specdify dimatic data when Running AquaCrop

Growing cyde: Day 1after sowing: 22 March - Maturity: 24 July

Crop ALLT.CRO a generic crop
Calendar mode

Ma nagement

Irrigation Rainfed cropping
Field } No spedfic field management

Soil profile AULT.S0L deep loamy soil profile

=— Groundwater 3] no shallow groundwater table

Simulati on—n— Simulation periodI—SimuIation period: From; 22 March - To: 24 July
B—W Soil water profile at Field Capadity
3— Dff-season Simulation period linked to cropping period

_;'I —W No spedific project

Mo field observations

& Exit Program |
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dy90 Cawl 0ad ab b )l bwg Jte &S o BB Gl SO L (58 e sl LBl S Sles 8 jskate 4 Import Climate data
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4' [ Select/Create Climate file I— Path ‘

L (= Display/Update Climate characteristics ‘

type of dimatic data

|_ {* historical data
~

Close

(e BB Calo b (53 L Ja OLT) owoliiled el 39,9 beoes 5G] doxiuo —0 IS

SELECT file from Data Base
{* Import dimatic data

ﬁ | ~ Create dimate file
| - — [ Import/Create
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File Name |
Description

Selected Rain, ETo, Temperature and C02 file

File Mame Description

& Rain I(l‘-lone} ISpeciﬁ' Rain data when Running AguaCrop

" ETo I(r-lone} ISpeciﬁ' ETo data when Running AquaCrop

|
" Temp I(r-lone} IDefauIt temperature data: Tmin = 12.0 and Tmax = 28.0 °C

 coz2 IMaunaLoa.Coz IDefauIt atmospheric CO2 concentration from 1902 to 2099

— 1 Select file from Rain Data Base

[ Create Rain file

owlailgd s aals Jubd glial Calu byzey -V UG
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Dgd oo LA JSE 50 0 02l
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File Iexample. FLU

Description I tirreaa
RN '
Records I 227 — @ Remove I—i ast record S

L & Add 1 _~|records

Day Month

11 Movember

12 MNovember

13 Movember

14 Movember

15 MNovember

16 Movember

7 17 MNovember

8 13 Movember

Fill | Empty cells ——

| X cancel | = Climate file |

AquaCrop Jue ;5 (S35, molie 39,9 dochuo —A S5

VY 150 cusldy o)l g (YoFY polys VY) VFe) LT Ve coils go,l aSl (5,8 b piS s, 890 (gjluwdnd jglatody ¢ Jlio (sly
Ol 55 3ly by Gyl b cdls @) 1 lig) g a bod g g2 e 35y SNk polie canl p3Y AL (VoYY (595 VO)
Mged Baalie Gl ized (Cuol 0l D)ly HoSde lagu,l 0 wd Cyge 4 (SHHL pdlie A S )0 g 0 odalin oS b
&ljey polie Jlio gl 55 Ve 9% o S5 13 55 3959 PlOt iz 5l 55 AVl 5 dilale gy 03 cailjgy Cygo 4 i, jlde ol puss
Jbo g ole oy i) w4 p)lea U gl slaggiw JS5 93 cnl 53 cunl o 03l loled puS S (sl bod g gy 35 s
2o a5 & did g ey Slaygie Vo USS 53 9 9y 0 e o) @ pe B B Al olie ey (g A JSB ) s
A (31,5 Sl asy0) wlje) slod yiSTas o J8las
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X
e oz L
Description I r";’,;!‘f’j} R
Qe '
Records IT cge—T—— @ Remove |—Lastrecord ! -r
I | Add |—| 1 - l records
ETo
Record |Day Month Year mm,day -
i 11 Nowvember 2022
2 12 November 2022 4.6
3 13 Nowvember 2022 4.0
4 14 November 2022 3.7
5 15 MNowvember 2022 4.0
6 15 November 2022 3.8
7 17 MNowvember 2022 3.7
8 18 November 022 4.0 e
Fill | Empty cells 7>>>| 0.0  mm/day

i+ daily

= 10-day
thh—E(‘ monthly

 yearly

x Cancel |

F Climate file |

AQUACTIOP Jue ;5 &2 p0 (§325— pdud p 3o 39,9 dxbuo —4 JSUS

o 3 Nl e 1) g amd e Sty (1558 L Sygo a4 |y b (odlax Jde 393 45 cuwl CO2 clale « pwliidlgn b cjo o 3]

Ol CO2 cdale (glaosly (gly ¢ oplpl S Gl 1y 545 dalllas 5yg0 ddlaio 4 b6 o 5035 5 oy ycwolio (soloidn sla L )
B 5l 560 00 Slesin ol y3 oas cuiS ely; lS clp AQUACTOP Jio (sl plia ;3 )05 dgg 2,8 bawgs o] (9,5 5l
BBy cplplo ccul ouds oald L 55 Y JSS 10 5 3510 3939 Jdo 3 (158 Lo Syse a4 BB oyl 59 eslazw] Maunaloa.CO2

s 6 Ol & g5l CO2 clale

Climate (gg, ;9,5 SIS L CO2 Ll )5 So il an cpimen o TEMP 4 ETO RaiN L1 aw o cleMbl 3,8 5)ls 5
Dy o Sl Temp g ETo Rain gla L6 (gly &5 395 0 ablo ob b awlislga cleMbl L1 file
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File Iexample TMP

Descriph'onl fadrray
irrii

Records I 227 — % Remove'ﬂastrecord 3

L Q_:ﬂ Add 1 | records

Tminimum || Tmaximum |

Month = (Celsius) = (Celsius) -

MNovember 0 36.5

MNowvember 13.4 36.0

MNovember 14.2 35.5

November 14.8 35.0

November 14.0 35.5

November 14.4 35.0

MNowvember 13.0 35.0

MNowvember 34.5

12.6
Fil |Ern|:|tyce||s >>> —] 0.0 ¢ —| 200 =c

% daily
PAMI—EF menthly
" yearly

| X cancel | §= Climate file |

AquaCrop Jao p> bd Jlas g 2STas p5lie dgyg dxbio — Y+ S5

foafin puf O )90 43 (owldlyd (L0313 Cud 1090 (w9, —Y-V-Y

38 659 gy (Jb ol b ad o3y s i AQuUACTOp Jdo (0,8 kly 5,k 5l was wliblen o6 ol 8e00 i iy )
g 4 Sl S ey cnl > il e oulidlen BB Jae bame 4 3959 (g 3o Sl ()5 4 4S5l 352
Cappte sy 3,Su8) ol S sl enlie Caoyd L]y et pwlidlen L 5 axslie AQUACTOP Juo Lol sy ) a3ly DATA
slaosls (gilwoslel (lp (o yiin (6 phBlas g cunl caslio Jdo | Jitume oty §ymim mes g od ( S5, wle wlidlen (claodls
S o wpl b S CuiS

Crlgug )l alisee abgug b bl pl o)l deng (B8 i (6999 sodly ol (IXT) aie b (ol DATA digy )
loosls LB ol ) 45 Mk g pe ymm i g Lo Sl 5 JBlis ((S3,k o b 4 by iy 4 ETO s TMP PLU
g 9 pb Lo ] 50 4l )l )5 (closls gua (wlidlen b1 )5 tcwl wlislon bl 4 bgrye 55 CLI Sgus 35,5 0 )3 bgsye
P9 oAby g po 35y g Lod Sl g Jihs o Sk sla il

DATA aig; olad 1 1) 35390 TMP o ETO PLU (el L 5 S dseud <5 wlgi oo )5 atsis cwolilon L6 el oy
2l )l ST BB )3 35290 428 Gl pdlie (Rl 1) 395 Big 0 4 bgupe slod 5 @0 ol 357 550 ( Sk palie 9 WS bl
g b bl cpl > Wosly 3,8 5)lg 5l o oS Gl wliblen b1 (glinl glp 1y 265 8590 b Lo pe pb g amd yusi 35 1) b L6 pU
(Select/Create Climate file) oluslga b céls b ol &u;5 LS g, w6l o 0 AQUACTOP Jde 5)ly b LT 53,8 0,83

\.
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Calo b Olbal dxio 4 Colan jl w9 0,5 Qbal 1, & IS > (Create Climate file) wlislss bl cole 4535 4 & S 5
s s (Select file from Data Base) st jl Ll cbwl 4555 5l eslatwl b ¥ IS5 50 Led g Gy s ( S)L sla bl
ooy 5 ol 03 gusy iy b dillee LU 55 CO2 L6 5y Clsesl 1) DATA ddg 5o ol adlu g ye 55— puoud 9 Lod o S0
23,8 Gl yudy

O 1y Jse )3 35290 slod g g pe 3y e ((SH)b CleMbl 4 by (ie gla bl I (gligei WY g Y Y cla IS
s Slale g 659, 03 iljgy b Lol B VN LT Yo )l ) paiS cuiS gl aloy lidlon SleMbl L aSil (555 L xin e
ol diby bape (sla 0V das daodly g wiligy 4 dngs b aS 00,5 jasie ¥ g ¥ o) dlael jleolainl b i 4 pgd by beodls
D98 g —Cusl paiS CuiS Fuyl lod jebaie 45— o3l sl 4 bgyye Jlo g ol iy Sl i A b poeiy B pows Lad glil 5 .caul
2olie Cules 53 5 D9 oo Aldss watiy I paw bgkad (ghin] )3 cawl (VoYY VV/AN) VoYY Luolsi V) olao a5 VF+) LT ¥+ Gl eonlply
5 0l 4z 0ad pasiite (i 53 dligy sled 9 g pe 5y s (S

55 adbyy (ol dcio 3 ClIMatE s5i0 oy | Olyiios s o33 gt Sloisiny 31 5o b das (oulidlyn b Lo 1 g
o3l (sl dges 4y Baybo )] 5l g 3,5 3955 VF S5 )3 el e3> L5 aiws 4y Display/Update climate characteristics 435 o (¥

Dy wyy y yeSe (glaodly g Bl wyiwd 0l D)ly wlidlgn sla

File Edit Format View Help

Example, 11nov2022-25jun2023 D
1 : Daily records (1=daily, 2=10-daily and 3=monthly data)
11 : First day of record (1, 11 or 21 for 10-day or 1 for months)
11 : First month of record
2022 : First year of record (1901 if not linked to a specific year)

Total Rain (mm)

[ I e T e Y - Y e Y e Y e T Y e R - (P e T s I e Y - Y e Y e

ailjey (SH,b Hlade OleMbl Jho B -V S

A



P8 3 Slos 9 by i Sl Sl Euprde g 1) Sldas (53154005 > AQUACTOP Jao 5,15

File Edit Format View Help
Example, 11nov2022-25jun2023
1 : Daily records (1=daily, 2=10-daily and 3=monthly data)
11 : First day of record (1, 11 or 21 for 10-day or 1 for months)
11 : First month of record
2022 : First year of record (1901 if not linked to a specific year)

Average ETo (mm/day)

4.28
4.64
3.96
3.71
4.05
3.77
3.73
4.04
3.87
3.55
4.06
4.29
4.23
4.41
4.62
4.52
4.31
4.47

ailjey &a 30 0L (§yxi— e jlade CleMb! Jie LB VY JSG

File Edit Format View Help

Example, 11nov2022-25jun2023
1 : Daily records (1=daily, 2=10-daily and 3=monthly data)
11 : First day of record (1, 11 or 21 for 10-day or 1 for months)
11 : First month of record

2022 : First year of record (1901 if not linked to a specific year)
Tmin (C) TMax (C)

13 36.5

13.4 36

14.2 355

14.8 35

14 355

14.4 35

13 35

12.6 345

13.8 355

13.6 34

14 33

13 32

13.6 33

13 33

14 33

10.6 33

10.4 334

12.6 35

Wljey glod S Tas o Jilas lade leMb] ie Jolb — VY S5

Y
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Desaiption | Rainfall | ETo | Temperature | co2 |

Description

File |example(2).CLI —— Range climatic data: 11 November 2022 - 3 April 2023

Description

File

Rainfall Example (JPLU° | Example, 11n0v2022-25jun2023

ETo Example (JETO  Example, 1inov2022-25un2023

Temperature W Example, 11nov2022-25jun2023
€02 Maunaloa.CO2Z  Defauit atmospheric CO2 concentration from 1902 to 2099

p= Main Menu | E Save As |

owlallgd (claodld (gld 15900 Ay DR Low yiwd Axbio —V €SS

G sl sl wlidlen (glinl Ll sy o olwl Jols DeSCription (sgie cuwsl o oals lis VF IS5 o a8 jobjlon
Uil bosye (slayldges dagio cpl (55) 13,5 S L &S 5> dgng axaws oyl jo 55 CO2 4 Temperature ETo Rainfall x 5o
DAL sl JS5) Wi o 030

Jaslizal b 2o ool wolle b )lS 5 Y 35 gop0 oS Gy gt sl (sl oy gd AQUACTOP o 3 iS5
b Ol ey 5 Al g ol gy Syl wiilom ey gy Aiile 220 i dwlm ilisto (clo by, g olidlpn (slaods
S s Jdo s b il 43 0il 00D i (slo g,

WY
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Description Rainfal |El'c ITernperah.lre I co2 |
Rainfall
File Description
[erm.pLU [Example, 10H0v2009-063ul2010
mm/day
A T - === m = mm s mm o oo oo oo oo oo oooooooooooooooooo-oo-
R - == == === m = mm o oo o oo oo oo oooooooooooooooooooo-oo-

month
10 November 2003 & July 2010
daily data Plot/Expart
{® Select another Rain file Mean monthly
(= Display/Update Rain data Yearly totals

I Main Menu

E Save As |

Description | Rainfall

File

Reference evapotranspiration (ETo)

Ol (b (S, jlade ylages -V 0 JSU

ETo |Temperamre | coz I

Description

Iexampla (2).ETO

IExampIe, 11nov2022-25jun2023

mm/day

1

month
11 November 2022

daily data
{® Select another ETo file

= Display/Update ETo data

|
3 April 2023

Flot/Export
Mean monthly

Yearly totals

> Main Menu |

E Save As

Ol b & 30 0LS (55— pdud yu3lio Hlaged — VT S

V¥
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x

Descriptcn] Rainfall ] ETo  Temperature ]COZ ]

Air temperatures
File Description

|Example, 11nov2022-25jun2023

‘example (2. TMP

[ month |
11 November 2022 3 April 2023
daily data Plot/Export
@ select another Temperature file | Mean monthly

& Display/Update Temperature data | Yearly values

> Main Menu |

E Save As

ﬂ Program settings |

oboj b bod Slas g JBlas p3lie laged - VY S

x
Desmptcnl Rainfal ] ETo I Temperature ~ CO2 1

Atmospheric CO2 concentration

File Description

Maunaloa.CO2

|Deiault atmospheric C02 concentration from 1902 to 2099

Reference :
369,41 ppm

From | 2000 J

year

) Select another CO2 file

Range displayed

e B

B> Main Menu

E Save As

Cilises s JUe ,3 CO2 Clilé pslio yfag05 — VA JSUS

VO



P 3ot g udy st Sl bl e 9 ()5 Slibos (51,4005 2 AQUACTOP Jue 35,

ONS by Oleb! ygns -Y-Y
ANS wiy ledbl 39,9 M Do) Y -Y-Y

B cale aul i cwl gm0 olS @ bagpe SleMbl 53,5 3l AQUACTOP Jao p> paS 5Slos g Ady 385 (¢5lwands <l
Sedgs Jole g (ol slajls iy sla Sy wile (syitn slo el Jold Lol cul ulidlsn L6 sbyl by, alde olS cleMb]
anlgs 03> pusg (gdm (sla yisu , ol sl yielb Gl g 36 e 03> gy olS SledMbl bl slul Bg5u ¢ isu opl 4> g o pAiS
A

Copde Gisu & (¥ JSS) Jdo ol (ggi0 ;3 CTOp 4035 (59, 9,5 SIS L Slgs o )l ¢ colidlon gslaosly 13,8 5,15 51 e
B S o) cullB S el e o8t bl 1 eolinul el 5 ogdle (isk ol g S Ly L yied aLS sl L
SleMbl ol b 5l Blg o )5 S 3400 03 Liales VA S5 Gollas (cloyoiy LCTOP auj5 bl b o)y 3439 55 bds alS
bl ) was L o)y . Select/Create Crop file 453 51 eolatol b (M JS5) oy opl )3 .S Giolpg b dylg 1y pS 4 bgyye
(Aol i Gl (LB &S Syauo ) o ol Ll iles jelaie 4 Display/Update Crop characteristics a8 .cals b 5,8
Do 03 iles )8 4y Select/Create Crop file &5 35 Cbl jl o5 cunl (glasan Yo IS5 290 g0 03l

2 3530 S 1 (S ol b (b liblsn bS5 88 sil)h a5l 35 bl )3 55 oad Yo US55 85 jghales
b 5 0y B0 )S eolatwl axiuo ek jo Create Crop file au Sl 4le o i bl cols 4 b & ygo 13 0,8 Gl 1)
(7Y JS2) 55

Environment and Crop

Climate
Climate l—

Crop — % Select/Create Crop file l— Path |

E—{ Crop I—m—— (= Display/Update Crop characteristics |

Management
9 Irinat Start growing cyde (Day 1 after sowing)
rrigation b—
Ty
22 | Specify —— 22 ~|| March || 2009
Field i— =) L
Soil Generate —  Select criterion

g_E‘ Soi profie[—
_;I— Groundwater Close

Sde AL LB Calu b (10,8 Ll (LS U O] (gl oS 3590 &35 BN B2y YA JSG

\&
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SELECT file from Data Base

d _1
JII [ Create Crop file
I

(double) 1|:I'|ck a File in the list to select

File Mame |Descri|:|tior1

Barley.CRO Crop Barley file for Dejen (Tigray, Ethiopia)
BarleyGDD,CRO Crop Barley file for Dejen (Tigray, Ethiopia)
Cotton.CRO Default Cotton, Calendar (Cordoba, 15Apraa)
CottonGDD.CRO Default Cotton, GDD (Cordoba, 15Apraa)
DryBean.CRO Dry Bean: Kc{Trx) = 1.05; HI effect very strong

DryBeanGDD.CRO Dry Bean GDD: KcfTrx) = 1.05; HI effect very strong

=

UMDO selection

Selected File :

T  Delete selected file

DryBeanGDD.CRO —[::-:;-::-
=555 [= Display/Update Crop characteristics

x Cancel | | = Main Menu

de (2L JU Calw oy 4 Cola b (5,500 (LS S LGl Ao Y eSS

» 1y (Description) L1 clwsss pei) &y 13 9 (File Name) Ll oy bl pb asle SleMbl ub )8 o 5L 500 )

ly ilwans (bl g g9p8 ooy a8 ol 351 (Planting Method) cusls” Jbg, 5 (Crop Type) olS g4 g 3)lg axio (YL isu

oisu  Lb e (Length of growing cycle) ai) 6,90 Jsb cpiczed 5 (Cropping period) cul cuisly p ¢ cusls fu )b lon &S
5 leMbl Wb )5 5 Conl pl o aidles L atdl g o adblo M 2LS L Create gq, 0,5 SIS L .aiS o)ly dorto oyl

Zowly 8555 9 LB (pl )3 290 (LS (slayial )l bxial 3 a8 0l BB ol ilitie slayisa 3 1) ja5 3590 olS 4 by je sl il

Y

Dgd oo 03 s gi W el oyl
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flewame | [0

Description |

Crop Type

* Fruit/Grain produding crops
{~ Leafy vegetable crops ~
{~ Root and Tuber crops ” -
= Forage crops ” (

Planting method
{* Sowing

= Transplanting

{~ Reqrowth

Cropping periﬂd ...... Froml 22 LII March L" 2009 | day 1after sowing
To....18 August 2000 .........cccoviiiiiinrn crop maturity

Length of growing cycle
fromday 1 after SOWing to CrOP MATLILY ..o vvvereeeseesiirsiess e esissiiesseessiassiesseessienseees 150  days

x Cancel | Create |

KVRLS u.h‘.; SV calw 9 adgl OleWb! 3949 E):w =YY UG

EN5 wy Oledbl Olouses -Y-Y-Y

SBl ol 5 g el sgie 3 CIOP 4038 (59) (PSS b Wl p)lS b8 ledbl bl sbol b obwl jl
ol (VY JSS) S iy wpiwd olS sla Shg clegal dxas 4y N S5 5wy 4> Display/Update Crop Characteristics
Slp & WS e mrlp |y (Sjdes ol g ool Glajls by sla Shy dble puS lagell Giulpg g edalie oISl axio
it (§)9 50 pUS CuiS (ilwdnd (giludin

SleMbl ol gio cpl 51 S5y a8 55 3539 (900 Vo 0lS (gl S by Lisu 5 e o odaline YV JSKS j0 &S job len
S s bgsye ably 13 YY S5 )5 oid o3l Liles yogead 395 ol alS Ll cleMbl b w8 oS5 1, sl )8 b &8 ol ols
Limited Set cdl> 51 .5,y 5455 Full Set 4 Limited Set 4535 45 g0 oyl ;5 .Cuwl (DESCHIPLION) Glows s (s500 &S Cunl ol
2 Gl lagie oled FUIl Set Gl g )3 Lol gl dan &5 g Lgid oo 03 Lioles axio YU slagio | (odlan g L]
Goo e Sl FUll Set el adgen AquaCrop Juo jl edlitwl plSa jd 59 0 dlui coplplo g o 0l inles

A i |y sl )8 sl (o5ls a8 5 00 349 (6,500 3,90 DeScription

A
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x

[R—— ,7Response to stresses ]
EDescril:lﬁonjl Mode I Development I ET I Production I Water I Temperature I Salinity I Fertility I Calendar I

B e

I © Limited set I
| Crop development and production parameters (mainly phenology and life cyde length) 1
I« Full set I
lL All crop parameters )

File description | Type of edit fields (cells) |

File Name : Igandom-SQ -90.CRO

Crop Type: Fruit/Grain producing crop

crop developmentin | ....Calender days....

Ll:]

| x Cancel | aﬁ Program settingsl N> Main Menu | E Save as |

(Description) Glowsss ool s Si2g 0,2 —YY JSd

Description
|De{a ult Wheat, GDD (Valenzano, 23Nov07)

Wl 5l )5 0sd bl i (3,50,35 4 ST 8ig) e 54 B 5,35 4 bguye sl (gl 6 adhio (ol slaaeSd

Main  aeSs> 51wl Sluss 35083 4 5l Chgo 4o b z)B b1 5l Ol 59,50,,30 e Cancel aeSs jl oslaiwl b le5 oo

sgrge MLl 5 Ll 59,50, el cutSil aslyy Lol (oot 4y 5 05 gyl b ) Sl hBopsd e b 5,8 olisl Menu
3,8 oolil SAVE @S 4683 I g5 oo bds Slouusgi g pb L o] )

PS5 Ay (g 5lwrdew (g, S Y=Y
595 (S3lotends Al (sl Jlai 3)50 gy sie el 3 Bl )l 4 )15 pb MO sl 0nh o3l Lt YV ISS 5 &5 (g (g5t
(Growing degree-days) s, wls,o—js, 4 (Calendar Days) wsa sbojey Jols b jigy cpl .08 Gl |y Jao lawss olS 4,

V-

AR
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x

— I Response to stresses |
Descriptionl MOdEJ Development I ET I Production I Water I Temperature I Salinity I Fertility I Calendar I
-——
Crop canopy development _
Ine Calendar days : Threshold temperatures
: ~ Growing degree-days 1 for rop development
g g y Base temperature: 4.0 °C
1 canopy development adjusted to 1 Upper temperature:  26.0 °C
\ temperature regime of distinctive years l ’ .
Temperature file: {(None)
Assumed conditions in growing cyde
Tmin: 120 %C—— Mumber of distinctive years:
[TITIE)(: 28.0 °C Gr= 1Bty only 1vyear
I x Cancel | 3& Program sel:tingsl > Main Menu |

Mode (ggio-olS s 5519 250y —YY S

NS audy (Suielg Sl e Ammsgi el —£-Y-Y

i Lisw Jla )b gio oyl 05 JeeSS 1L (Development) alS i drawgs 9 okS ab) b Lagye cleMbl san (g5t 4
oS5 By 1) Aol )3 el puiS S &y bgype (alS bl oMbl oSS 45 (558 ol b lons salsy L VF IS5 13 a8 e
Initial ) adgl LalS ide o ol b anlgs ooy musg b yiso Koo ol 51 e ¢ Development (cgio 5l Jol Lisw cleMb)
Jol sisu 29 JueSS )5 lawgs 1L doxtio (pol )0 cp bad b ol asuiie Lisu 90 Giou copl o (Y USUS) 5,0 s (Canopy cover
a8 bul o a8 wsl (Transplanting) (sl L (Direct Sowing) ails cusls” Llgs oo olS &y dis a5 Cuwl CuilS 500 4 bgyyo
2l a1y (asls cpl (81,8 &S (el @ige o o )3 olS olaws L Plant density a by e (sin Lisw ol oid Clesl by cusls’
Ly @ye yio sy olS dlax 9 3 YO U5 )3 sddodld L 8,5y 3,1y ol oo €StIMAte alS" 51 oslizwl b 45 )59 xS 5 g 1y o Wlg oo
35 oS

S (Y S 0 seedling wisle) Sy s S B (B g datw Jio (LS BB 10 39350 (sl yiol)l 1 (B Ao g (glad iSO
e oS 1l b 3)l5 (5 (658 atuojimg (518 85 |y ol ol polS oS duoi AQUACTOP Juo (555Ls 45 3,5 a5
D)5 o dulie o S8 a4y ()8 auwgi ond JooST CleMbl )50 4 dgi b bayielyly (ol 1y j dals puss cl
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Response to stresses

Description I Mode. Development § ET I Production I Water I Temperature I Salinity I Fertility I Calendar I

Crop development (nho water, fertility or salinity stress)

Il Initial canopy cover | Canopy development I Flowering and Yield Formation I Root deepening I

initial canopy cover CCo I 2,25 E%

100 125 150 175 200 225

1
L Growing cycle (days) ............ 235

sowing maturity
—-—— -

TTYDEOfDlﬂﬂtiﬂg method —‘\I CaNOPY SIZE vuvvviiiiiiiiin seedling: I 1,50 cm?2/plant

i+ Direct sowing

| o |
i~ Transplanting 1
1 " Regrowth 1 Flant density I 1 500 000 plants/ha

\

A 4

e g

150.0 plantsfm2 |

|
estimate | l

—————————

aﬂl Program settings | > Main Menu | E Save as |

(Initial canopy cover) J! isw -Development ggio-ols sl 5519 by —YE JSW3

————

(Sowing rate) Jl (g ) 2855 (edS @pe sie 2 53 1y olS 2l Slgi oo gy 95 4 Jde 90 003 YO USS 2 &S pobo o
M o) Sl doyd 4 (1000 seed mass) «ls)lia 59 (kg seed/ha) iSa o j> oud awsls layds 59 Jio SeMbl Ll )
plant ) (s, <$ (59, LS dlold 4 (row spacing) cuwsls slacas, adolé (Row planting) sqo i, 43 9 {(germination rate)
ol 0 OBl Jgl gy o 55 dle Ao yd g dillia 5 3 (e yiwd )3 (5,8 Liw 4 dx s b bl j5 .S 5 )lg 1 (SPacing

dawg (ojlodand )d S ol yuiio | (SG aS Bgd o Jde 3)ly o dnly 13 oLS dlaxs 390y jolateds oS w515 4y bgyye (claosls
A a )y Gloj G Ghdy GBS sy dsslne sl @y yo o )3 olS Sl I Jae el AQUACTOP > (LS iy
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Plant density

1 500 000 plants/ha
150.0 plants/m2

* Sowing rate
I 250,00 kg seed/ha
1000 seed mass IW g
germination rate IT %o

= Row planting

row spacing I 0.13 m
plant spacing I 0,10 m

Canopy size

|
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Response to stresses

(= ————
Description I ModE| DEVE'“D"”E”'I} ET I Production I Water I Temperature I Salinity I Fertility I Calendar
-

Crop development (no water, fertility or salinity stress)
— =

Initial canopy cover |Cano|:ly development J Flowering and Yield Formation I Root deepening I

’- LB N B}
canopy expansion |slow expansion ;I  CGC 4.4 - %Idav‘l—
= o ——
lmaxirnum canopy cover |almost entirely covered - | a8 qv Yo 1 : |
I\ canopy dedine Ivery slow dedine ;I I 45 gdavs —ll—tCDC l 6.6 @ %Idavll
L 8 R 8 B N § & § &N &8 N §N N N _§ N § N § § § § ] | — — T— T—) - — | - -
100% -
CC
80% -
60% - *J
40% T
20%
0% ‘IIDD 1|25 1|50 1:""5 2.DD
1
0 Growing cycle (days) ............ 235
sowing maturity
S T e
I'Frnm day 1 after sowing to: days \l
| emergence I 7 j
I max canopy)| I 150 EJ

[ 120 5:
[ 235 5{,‘

ﬁ Program settingsl N> Main Menu | E Save as |

(51 pnd 45 PSS CuisS 4y by o ileMb1)-(Canopy development) egs yisw —-Development ggio-ols b 5519 by — YV JSWS

2 olS by dls o Hles o (ol 45 Wlodd Jasuie jo,8 e bt b Wad eSS )8 lawy Wb &S Slaciend 10 isy opl
sl jslaie &S aLS b xSlas [(emergence) i wles cudy 4 asye jlea cpl )b I8 Sl w sy, sl wll
39192548 (duwy 9 (SENESCENCE) (g ((MAX CANOPY) ol (2ulS ¢ (iolj M)y dlsyo 4y olS 3959 5| B g (sulugy My al>ye
s 5oy VA (om & dwy lo; 4T JSS) Cuwl olo 01305958 Lawlgl 13 48" cuwl 03y ClS” | dms joy YO+ LS iy ySlus dlsye
Sl 0392 (1Y JS3) olo 5 blgl )3 CadlS 51 dm 59, YYD (S55)2508 cpdamy 9 (V0 JSB) )] 39l (imy S
335 js CGC 4 CDC (slapl L jiol )y 9> canopy development aois Vb (isy 3 g oo 0000 VY IS5 )3 &S job jlen

Ay ps) Canopy growth coefficient o (alS ise Lials v o) canopy decline coefficient Jgl Gy iy 4 4 o)l
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5 (Maturity) (S 55lg 5ud awy Al o —1Y JSS

Lsgs COC jlais 08 3)ls domio caly i 13 1, (MaX CANOPY) (a8 sy ST il yo 4y cytgmsy o )5 oSl 51 (o
canopy ) a3 Lisgr Lials el jl edliel b olg oo 5w 1y CDC lade o i |y o p)l8 Conns (65L5 9 3945 o0 035 Cywesss Jbo
canopy decline jlais ol yuss b xls )3 ol s (YV JS5) canopy development daxis co cuow 9 YU isu s (decline
maximum canopy cover .l o canopy decling yiol)l 54 aidS cul ¥ .05 dled 03] poss Jdo lawy 30 CDC jlide
N paS cutS (sl bl 3 el 93 nl (i yobo 4 i i LB 4S5 (oS Sgo 93 4 VY JSS 5 (alS iy Sl
Qo ¥F g a0 UL plp cuiy 4 LS Lids Lials jlade o LS (ide Sl jlade g o 0 ok oS Hlade Il 5 )b
very o (JolS Ls,as yiddss) almost entirely covered cus s a1y odds 3)ls S polie opl b bl a8 sla jadls Jio &S cilodgs
Cawl 48,5 a5 55 (A5l ialS) slow declined

gy Ol pass oxmd i (Su8l)S ged dxis (pl lawg 13 9,16 e i sl (6,55 el,b canopy development dxao o
Dgd o 03 yislad )8 5l o 8l CleMbl 4y as g b wlS W) 890y LS
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Response to stresses
e —

Description I Mode ‘DEVEmeE"t} ET | Production | Water I Temperature | Salinity I Fertility | Calendar I
[ p————

Crop development (no water, fertility or salinity stress)

Initial canopy cover | Canopy development { Flowering and Yield Formation }l Root deepening I
-

Yield formation days
Length buildinguptx _ _ _ _ Emmmm-—od |0 S
Duration of flowering 2 =]
| Dutonoffowerms. ____ oo 2 2
B T P PPy P oo SRR
CcC
R P P~ _ - - - .- LR
B0 ~fommmmmmmmmom oo oo o oo - RS EREE PR RRRER R - -
408 ~fmmmmrmnmme oo oo - R R T PP PR RS
L Y - — - -« - -« < <o oooosnsisiioooooo-
0% 7 100 125 150 20 25
1
0 e Growing cycle (days) .....c...... 235
sowing maturity
S S I
I’I:nmdavlafter ing to: days I
| o ring |- ---------- [ 180 Ell
A - -—— .
maturity

potential N - -
vegetative [v Determinancy linked with flowering
growth

ﬂ Program settingsl K= Main Menu | E Save as |

(Flowering and yield formation) sgw (yisw -Development goio-ols s 5519 5 youy - Y'Y JSW

B @ iy olo wSle (VY JSE) (aulS @ bayye CleMbl Ll )5 dorts (pl )3 09d 0 odalie VY IS 3 a8 job ler
CulS jd Jlo (gly 1S 5yl 1y (Duration of flowering) L aal8 5,93 Job cpired 5 —doxiio ol b bodd jasuie (isy jo-
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Response to stresses
(=
Description I Mode ‘DEVEMIJ'”E”?I ]EI’ I Production | Water I Temperature I Salinity I Fertility I Calendar I
-

Crop development (no water, fertility or salinity stress)

Initial canopy cover I Canopy development I Flowering and Yield Formation ‘ROOt deepening '

-

no soil restrictions — _ __
lilmedium rooted crops j—‘- maximum effective rooting depth I 1.20 g meter

LD0% == = m e m o e e e e oo o

CcC

BO% —[ === mmmmmm o m oo - e R E R - - - -

B0% -[---=---=-- === --- - - - - R P T PSS e

100 125 150 175 C 225 rooting depth
Growing cyde (days) = I 0.30 meter

.................................................................... Close |

| From day 1 after sowing to: days |
] max depth I 155 JifF

I x Cancel | $ Program sel:tingsl B> Main Menu | E Save as |

(Root deepening) e ,ka vicw -Development ggw-ols b S5vg b yoxy —YE SO

Ol 5 laged Su 0l 4d) 893 3 (LS by Clye yl3905 2 09Me (iSu pl 13 sl pasuie YF S ) &S 5k len
MaX ) 595 3)lg olS ey Fos Sl & () sl oY slajg) Sl b dodio (il (iS55 800 LIS D) 893 )3 1) dday A
Average root ) ady; 4ol daws uSle yiolyb )50 opl (55l 5 sl 0 (IS 5, VOO puS (4l el jo a5 (depth
s ) 1 poiS 40 (65L5 g 0 03 e e Lawgs (ZONE EXPANSiON

9 S d da g L e e LS ploj 4 s |y Ay Gos Sl (v (351 (aS pf b s oS shape factor )l
e o 2y 4 (G5l 5 00,8 (ISl (258 Ly Sygo 4 Jao ol plm el i — ] diej g

maximum effective rooting ) aiy, 3 ses ySlas> o (Minimum effective rooting depth) s, 5o ses J8lis jiol)l 9o
5o MY 5 oIV L plp o5 & paiS sl ady e o Sl g Jilas L) )3 (Jle j5b 4 895 JoSS )5 bawgs 1L 35 (depth

Cws) odg

P Ml y 43 (8 yRi— el (b -0-Y-Y
2ol 5 psi ool b yudlie st Kl i cpl jd il 43 )T )13 0LS dxwgl (g | dx AQUACTOP Jao )3 §ymi— yutns (oo
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Sloads o3l s Y8 9 Y0 la IS 3 cuiy 4 ol Gls ool g ol By oS el (Water extraction pattern) ol Gls
S silisl Laglyd 5l skae A8 o o3l Jdo |y (ETC) ol 3kl 5y s dumslbeo (gl el pds diio 53 S350 (sl ol
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asle ETO 5 KC 3,5 iy L ETC 5 sl 0 003l (KC) LS s 1> bglis oyl sl Cogliso g alS Lidsy
g g0

ETC =KCXETo

il oy I 58 el (KC) (e o (oS capd S0 3 licsn s o e b ool (03 3y o ool
(Ke) S 51 e s 5 (Komr) sl (oS oy iny iz i 93 S50 & |y (0 s (i 8 el 45> palS
91> AQUACTop Jue .yl o pVh jlww ¢y &g alS slacs ps jl oolatwl a pgd gy lakad (KC=KcerrtKe) 580 S8
9 Ol @loyy S oo ekl 6> (LS slacps gy I olS 2kl §ymi- e Al i & cul (LS glaae d9ae
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sl o (2SSt Bolo sl )3 0nd (505 Ol e 2 03,5 SS& 5 a5 o

buwg Wb &S ol yisy )l 1,8 Kerr g Ke ET (g0 j> Coefficients doio jd g o odalie YO IS5 53 a5 job loa
2 b lapehly (pl & cuwl jaside polie disejm (6 maSE S5) 4 drgi b il 03y (LIS Je )5 slagpabd b Wl eSS )8
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ol sdaline BB YS S 0 Il gl maw (io]38] Cuxsg jl Jlie S faad 0 GialS 1) S pdaws | s dons > 9 A5 0

e oximd yialS  SMol o s 9 033 yuis 0,8 bwgs By o 30 (Reduction with age) o sMol cops g Kerr s
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— ' . Response to stresses
Description I Maode I Developmen{- ET Jl Production I Water I Temperature I Salinity I Fertility I Calendar
-

Evapotranspiration (no water, fertility or salinity stress)

—— -
Coeffidents g Water extraction pattern I

il 3 O ——
solevaporaton [ {ercimopy )
wet soil surface = o] C||wer} I Effect of canopy shelter 1
- ) in late season
I (< |1
i = = =
(Management parameter)
Crop transpiration -,
well watered crop Kc Tr ‘

=Kcp yk green Canopy Cover 1 AR T N
1

|

| l—'—. | =

1 1.10 E I : 10:150 | % day
\

B 100 . 150 175 20

225

1
S Growing cycle (days) .....ceeee 235

sowing maturity

ﬂ Program s-ettings-l I Main Menu | E Save as |

2L by pan S paiS jlailale 5 S
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Response to stresses

——
Description I Mode I Developrnen{ ET 'I Production I Water I Temperature I Salinity I Fertility I Calendar
-

Evapotranspiration (no water, fertility or salinity stress)

CoEFﬁcienti Water extraction pattern
-

Water extraction pattern

Water extraction pattern
throughout e i

L effective root zone

(N N N N N NN NN N N R N N Sy

S
1 Maximum root extraction 24.6 mm/day ) |
1 over effective root zone { 1.20 m) |
| |
| maximum root extraction term |
| Sx (top 1/4) [ 0.0328 m3/m3.day —— |

— v Ke tracti
| Sx (bottom 1/4) | 0.0082 m3.|fm3.davj =p extraction | ]
I pattern I
| 1
Mo v
I x Cancel | ﬂ Program settingsl I Main Menu | E Save as |

(Water extraction pattern) sgd (s «§ 25— mwi Gom ol gl 559 doxiuo — YV JSW

P Mg 9 3o Sy 1YY

Crop water productivity sb L uJs (sgie 3| (isu (gl .l (Production) W (sgie obS (sla Sig dxio ) sio ey
CO2 clili olgn o T &y dngi b (WP) Ol (590,02 siol, b AQUACTOP o o (YA JS5) ol Ol (690,80 dinoj > Sl ol
WP 3l AQuUaCrop Jas j 45 oads sbool WP* b &y (g yal)l WP )3 CO2 clale 1 as blod b @dly 5o el odd Joias
Sglize CO2 clals byl 55 45 55,5 ooliul cilisee (glo b 5 lo o T Laulyd 5 sblie gl Wlgi o WP G5 4y o ol 00
&lpisiy 03L gub 0 013D YA JS5 j3 &S job yled .l glate olS 390 C4 L C3 & an 45 L AquUaCrop Jae jo WP* jlade el
2 el gl el mye o 2 p S YOUY: 0 C4 LS (sl g mye 2o 2 p)5 Ve B0 02 C3 plalS (ol WP™ jlude (gl o
Adjustment for yield ol )l 55 .l 0ad 03> JI)8 mye sio o £, S WMA L ply Jlide oyl wul C3 olS S o5 puiS (gly L]
Gy iy & a8 Ad oad Gl WP jlide oMol gl wlps olgie 4 50 Performance under elevated CO2 4 formation
53 3,8 CO2 cldale il5dl byl 13 5 0LS o &l ass als yo 3 WP* _zalS sla il 13,8 Llod 5 2o
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Response to stresses
i
Description I Mode I Development I ET (1 Production § water I Temperature I Salinity I Fertility | Calendar

Crop production (no water, fertility or salinity stress)

I Crop Water Productivity Harvest Index I

—— Crop Water Productivity - normalized for climate and [C02]

o M e e

----.ﬂfﬁ_t:"f_ha' \ o loestwes oo
El;d::::;u\e 30 - 35gjm2 Performance under elevated [C02]
C3 cops 15 - 20 gjm2 1 Sink strength ITE o Close

Display —EG Relationship Transpiration - Biomass
(" Relationship WP* - Atmospheric CO2 concentration

o BT e

% C3 crops

:L [ wield farmation ] ---

Sum(Tr/ETo)

%SL Program settingsl I Main Menu E Save as |

(Crop water productivity) Js! Lisw widei (g obS g 559 doxiuo —YA SO

L olgi oo &S ol oas odly )lis Sid Bolo juolie ply > ao g 58— puttd ) §)%0 Cand (2058 pdlie 35 dbo b iSu
amd s CO2 el oy 3 1) WP™ 3l b 3l i |y Jloges DiSplay yisc jl gy ye 435 bl

ol oo lis YA S js &S cuwl (Harvest Index: HI) cuslsy (aslis & by 35 (Production) aJg (sem | (iou peed
ol lail HlalS 5 aily 5, Sles jlade b plp olS culg Sis solo jlade 3 o ps Jobs &S cul oy cusby (adls ool
(Yield=Biomass < HI)

» Harvest Index axas 3 cplpls 258 0 Mol bd sl olaygSh 4 ase L HI jlude « AquaCrop Jue lpl plKa
Gl i 03> lis Hlo L (Reference Harvest Index) x> yo cudlsy (adlis pb b A8 o s )8 &S sladol HI jlade YA JSCs
0B 48,5 a5 13 Mo YA L il asls ol a8 (el bl ) o Jlie yobo &y el Cglite caliee (glaily HLS (gl asls ol e
s HIO (gl 005 s e i3S 35 1y Lol )87 ol o wies oo yzal)l s WP* 5 HIO 395 S ol pj¥ sl oi (6,301
Hlade oS (BAS 8y90 £oyud b daS daud oo 0 Hdges ) yd wilodds edly LS YRS (o el yidsy g iy (adld Olyuss Hdges
(Aoyd YA bl p3) 265 Hlade pSTas 4 aily LSis 5 2a5 59 plasl 5 yloj cuddS L atdy aidy 9 3,5 0 9y yiuo | Cudldyy (asli
S (oo Lad JolS' (Sigu) Al po 4y () U1y 5l ol g o 0
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Response to siresses
= =
Description I Mode I Development I ET 1 Production g water I Temperature I Salinity | Fertility I Calendar
[Fp——

Crop production (no water, fertility or salinity stress)

Crop Water Productivity Harvest Index
pfpnf ] el i §
[ Reference Harvest Index

HIo=| 39 Sl 1

40 %
ey A
20% —
start flowering
Yield formation
Lag phase
Length building up HI
Duration of flowering
CC 100 % -
80 % -
a0 % -
40 % -
20 % -
0%

i -+ 55 days to maturity

$ Program settingsl 0= Main Menu | E Save as |

(Harvest Index) egs s cwidgi (sgme 0bS gl 5529 doxiuo —YA UG

oxi il g yiiT —Y-Y-Y

oS Jyame 503 y ilo bulpd g (ol G5 Lauly 3l esie il 5> ol (Water) Ol g5ie oLS sla S axho )3 sio s
o3l L5 ¥o S 45 oS cul (Canopy Expansion) sl b dsws p ol S5 5l bgye O (g 3l Jgl Lisu g o Llsd
Ll 0445

J2e 48 5 5 3955 (P (lower)) S Ol s ol Skl ¢ (P (upper)) S Ol i oY Skl pb 4y o s 95 dxiuo oyl 5
Polie am i 1y ol e wilg o 55 )8 5l ygo ) Lol 0550 (050 (2 B0 Oygo 4 olS g9 4 a2y L ol ke
b g 29di00 Sud 5 (LS Gidsy dawgs 2 ol G5 B s ol e (I L plojen 5 cunl (o (35 5T g9, Bl 5> (Upper)
P yolie YU JSb 3 g dalgd i cov JolS g 4 olS g duy o0 395 Hlade piSTus 4 ol a5 51 P (Iower) jlade 45 i,
Wl 045 0313 H1\8 /50 9 /YO ply puiS <l P (lower) 4 (upper)
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Response to stresses

Description | Mode I Development I ET I Productionl Water ‘Temperature | Salinity | Fertility I Calendar I
———

Soil water stresses

ICEHODY expansion JII Stomatal dosure | Early canopy senescence | Aeration stress I Harvest Index |
-—

e . Adjustment by ETo
canopy expansion = None _
Iex‘h’aﬂely tolerant to water stress ;I * Adjust Ks for ETa

no stress 1.0
| [ < O E—— RN . {1111
KSENIJ:W [ e U 0 RO, "L L ERE
o S E— L,
0.2 PRI, ' |1 1111
full stress 0.0
e o SR Capaclty Vitg pant

|’|:l (upper) =[[0:35 2]
|\|:| {lower) =|m -

TAW

| x Cancel | Eﬂ Program settingsl I= Main Menu | B Save as |

(Canopy Expansion) Jg! isw «of (g olS b 559 dxbuo —£+ JSd

oy L5 ¥V JSi > a5 cowl (Stomatal Closure) olS (cladsse, s diws p (ol i 1 baiad s O (ggre )3 pgd Lisk

A casly walgs asbl Gloj U laylyd ool oiad Gials |y 5ya0 jlade U aiS o ol g 4 g9y dijg) S o0 )8 & LS cos
Ui5u ol g0 oplpls g sl i cov JolS Gyge 4 daii ] 3 olS cdS e e g g @il (S dai 4 SOl lade
pAS 1y P (Upper) jlaie i aalys Llsd o3l (53505 dhis L P (lower) ¢l 4 oI a5 3Shs 5l 1,5 s P (lower) & 5l
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Description | Mode | Development | ET

Canopy expansion | Stomatal dosure

- -

stomatal closure

Soil water stresses_ _

Response to stresses

| Production Water ]Ternperaiure | salinity | Fertiity | Calendar |
P

| Early canopy senescence Aeration stress Harvest Index
J

Isem;ih'\re to water stress

-]

Adjustment by El'o—‘

" MNone
% Adjust Ks for ETa
100 L mm/day

Shape factor
¥ Linear;

no stress 1.0

| 0.8

Ks.., e

0.4

0.2

full stress 0.0

= R ey (ing Pat

: p (upper) =[ 045 2
-——

-

TAW

I x Cancel | $ Program sel:tingsl

E Save as |

I Main Menu |

(Stomatal Closure) pgs (yisy «ol (ggiw 0l b 59 dmdo —£) JSKS
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== hesponse o stresses
Description I Mode I Developmentl ET | Production || Water ‘Temperamre | Salinity I Fertility | Calendar I
—— -

Soil water stresses

-

Canopy expansion | Stomatal dosure | Early canopy senescence || Agration stress I Harvest Index I
- -

Adjustment by ETo
early canopy senescence  Mone
Irnoderately tolerant to water stress LI i+ Adjust Ks for ETo

mm /day

no stress 1.0

0.8

Kssen 0.6

0.4

0.2

full stress 0.0

e il CapacY iing Pant
I p (upper) =| 0.65 :;i:
[ ——
RAW

TAW

x Cancel | 3& Program sel:tingsl = Main Menu E Save as |

(Early canopy senescence) sow (widw «ol (sgim 0lS (b 5519 dxbuo —£Y JSd

o3> oL ¥ S 1 it ol el (wyp BB O (g9 y> 5 (Aeration Stress) ulile ks Sl ol (i blys p ogde
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Response to stresses

Description I Mode I Development I ET I Producﬁon' Water ]Temperat..lre | Salinity I Fertility I Calendar |
——

Soil water stresses

Canopy expansion | Stomatal daosure I Early canopy senescence || Aeration stress : Harvest Index I

aeration stress

Imoderately tolerant to water logaing LI

no stress 1.0

0.8 I
0.6 I
0.4 I

0.2 ,

full stress 0.0 }
Saturation - 10 vol%

__________ e+ total pore volume (volume %) —

Saturation = ITEWI%I

KS aer

| x Cancel | $ Program s-ettingsl = Main Menu | E Save as |

(Aeration Stress) s les isu ol (cgi0 olS (slo g doxiw —¥Y S

3 Gt 255 oy Olgise Ao ye dw cnl 3 1y ol G5 310l o)Ll ey (asls o] (85 31 a5 Ol agte Sl ooty (i
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pr— Response to stresses S
Description I Mode I Development I ET I P‘roducﬁonl Water ]Temperah..lre I Salinity | Fertility I Calendar I
——

Soil water stresses

Canopy expansion | Stomatal closure | Early canopy senescence I Aeration stress || Harvest Index ]
AN EEE BN BN -

Adjustment of Harvest Index (HIo) to water stress Reference HI
| 39 %

uring flowering I During yield formation | Qverview I

4NN EEE BN B
water stress before floweri [ ————

-

Positive effect on Harvest Index i
as a result of limited growth in the vegetative period
Increase Harvest Index

with maximum| 4 @%

reference

40 % 60 %

___ Biomass .t flowering
Potential biomass

Biomass range

affecting HI from 75 %

| x Cancel | a& Program settingsl = Main Menu E Save as |

(Harvest Index — Before Flowering) sy (idw «of (o ol sl 559 dxiuo —££ JSS
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—— Response to stresses ]
Description I Mode I Development I ET I Production | Water J Temperature I Salinity I Fertility I Calendar I
a— -

Soil water stresses

Canopy expansion I Stomatal closure I Early canopy senescence | Aeration stress || Harvest Index :

Adjustment of Harvest Index (HIo) to water stress Reference I
| 39%

r. !
Before flowering || During yield farmation I Cverview |
water stressduring fbwe'i“'ﬂ—i.ﬁl.llw.‘if.ﬂ'ﬂﬁﬂﬁtbﬂ. = o
Imoderateiv sensitive to water stress LI 1

-

no siress

K5|:to|,|.».l \

0.4 \

0.2 \
\

full stress 0.0. |
Permanent

Field
- Wilting Point

] P (upper) =| 0.85 =

-

TAW

| x Cancel | ﬂ Program settingsl 0= Main Menu Hsaveas |

(Harvest Index — During Flowering) pexy (isw «of (sg ol b 559 dxiuo —£0 JSUd
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=== Fesponse to stresses |
Description ] Mode ] Development] ET ] Production |WEtEI' Temperature ] Salinity ] Fertility ] Calendar ]
- -
Soil water stresses

Canopy expansion ] Stomatal dosure ] Early canopy senescence ] Aeration stress || Harvest Index
NN EEN BN BN .

Adjustment of Harvest Index (HIo) to water stress Reference HI
| 39%

ng yield formation J overview |

Before flowering ] During flowering |; Duri
-

water stressduring yield formation "eFec-t L IC (N cnrﬁﬁ;:g?n
— Positive effect on Harvest Index ———————————H small - : O moderate (48 %)

as a result of water stress affecting leaf expansion ||

|
|— Megative effect on Harvest Index ——————g|very strong -l . total (100 %)

as a result of water stress inducing stomatal dosure * e e e - -——

46.8 %
Hladj 39.0 % ReFel_ruence
0.0 %
0 40 &0 llllﬂ
Field Clapacity % TAW depleted Permanent
Wilting Paoint

L view details HI adjustment |

x Cancel | %SL Program settings ‘ I Main Menu | E Save as

(Harvest Index — During Yield Formation) sy (visw «of (ggw ol b 559 dxiuo — £ JSS
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Response to stresses

Description I Mode | Development I ET | Production | Water | Temperature I Salinity I Fertility I Calendar I
- -

Soil water stresses

Canopy expansion | Stomatal cosure I Early canopy senescence I Aeration stress || Harvest Index
AN EEE EEE N

Adjustment of Harvest Index (HIo) to water stress Reference HI
| 39%

Before flowering I During flowering I During yield formation I

Overview of water stress effects on Harvest Index
as set by user

Adjustment
Harvest Index

—— water stressbefore flowering * small cceeee

—— water stressduring flowering + moderate strong
as a result of failure of polination

——— water stressduring yield formation
Positive effect on Harvest Index * small e
as a result of water stress affecting leaf expansion

Megative effect on Harvest Index + - VEry strong .....
as a result of water stress inducing stomatal dosure

S ———

> Maximum possible increase of HI : =+ I 15 @ Yy
L HImax =45 %

V-

| x Cancel | &“{ Program settingsl I Main Menu E Save as |

(Harvest Index — Overview) pocy Lisy «of (gou 0bS g 5519 dxbuo —£V IS5
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,—r_F‘ispinEto siresses S
Description I Mode I Developrnentl ET I Production I Water ITEITIDETEUJFE-i Salinity | Fertility I Calendar I

Air temperature stresses s===

Crop development | Crop transpiration | Polination |
Th_r(s_hn_ld ltemperatures for crop development
1 # Baze temperature | 3.0 °CI

I ® Upper ternperaiurelZE.U o]

Not considered for canopy development|
Selected Mode for development: Calendar days

~ Plot time range
¥ Temperature file | 10 November 2009 i & July 2010
Coommode | |

— Temperature file
TMP-38-89.TMP

From: 10 November 2009
To : & July 2010

aﬂ Program settingsl = Main Menu | E Save as |

(Crop development) Jol e dbd gor obS (sld 5519 doxhuo —0+ S

AL IS Sl olS Gym o bed ST isu ol 5o el oad ooly lis Y S )3 a5 el ()l ol 5ym o led il dw dis
Gy piY jey 40 dlaws Wb i bl Considered 435,31 .05,5 Gl Not Considered 455 « |59 Considered 4,35 b
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R&spinﬁt_o‘stresses

Description I Mode I Development I ET | Production I Water Femperature ‘ Salinity I Fertility I Calendar I

Air temperature stresses

- o

Crop development ~ Crop transpiration |Po||ir|atior1 I

f Crop transpiration

" Not considered 1
i+ Considered ]

affected by c_ol_d‘ stress

Ks curve | Cold stress affecting crop transpiration I

no stress 1.0

08 el
0.6 /
0.4 /

0.2 /
full stress —0.0—-—/

|("‘-"Tr

Growing Degrees (GD)
0.0 5.0 10.0 15.0 20,0 *C-day
cold stress
f L R B B N |

GD range
1 from: 0 *C-day......... I‘

- |
| to:|1L5 v“{:-dayl ........................................................................................ A

| e ——

$ Program sel:tingsl = Main Menu | E Save as |

(Crop transpiration) egd (s ded (ggr dbS (b S 5vg dxbuo —0Y JSUS
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'_RispinEto siresses |
Description | Mode I Development | ET I Production | Water ITemperature) Salinity I Fertility I Calendar

Air temperature stresses

Crop development | Crop transpiration  Pollination |

Pollination ———— Pollination ————
affected by cold stress affected by heat stress

| © Mot considered |

no stress - —1.0 no stress

0.8 |

Ks.e Ks

0.5 pal,h

0.4

0.2

full stress 0.0 0.0—— full stress
Tx(heat)

o ——— ~—
i’ Minimum air temperature range
1

e

heat stress

| x Cancel | $ Program s-ettingsl = Main Menu |

(Polination) wgw (yisy ed (some olS (b S5a9 dxiuo —0F JSUS

PRS0 32 (639 1 Julod A=Y

Ot Lol S oo wald o ddes 5 oadodls Cgod 1y oS 3 )Shes 5 a3y 1 (gysd LS I (gilwand (el AQUaCrop Jae
3 J3e ol 3 6y9 Bl s SB 3 Mol gans g Jal olbond 5 (o5 lasi]p Glolome § ool o (iiio (gilodnnd
FB (glawlio o (e sl sl ilple 5 0980 LU (gljgy colin g (LS (idgy drwgi p (AT slaca s Jlesl Bk
o 990 > gl sl (pbacudgie hl oy Gl g S ()98 4 baye il 385 ladidos ol Lol el ooli]
Pl SB )9d haw (095 4 bawgio B oS (559 Lulpd 3 Jae oS 255 o)Ll £9590 cnl 4 J5 S ()98 (gilwand )3 Jo (2L
cvl (Pourgholam-Amiji et al., 2021) 5,15 og5 <35 (g9 pYb zohaw 3 bl 1S o (gjlodnd olS 5 Shas g iy 1y
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duogi g Cunl dtuild ogtde gdaw (3 1y (iSu opl 5l edlizel 15 Jae 345 (Zhai et al., 2022) s95 cosss AQUACTOP,> olS (5 )9
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Response to streEes_—|
Description I Maode I Development I ET I Production I Water | Temperature | Salinity ]Ferﬁlity I Calendar
-
Soil salinity stress Crop response
to soil salinity stress
(= (" Hot considered
I Salt tolerance J Crop response I (;. {DIISIIIEI‘E[‘
4NN EEE NN

salinity class }
Imoderately sensitive to salinity sh’ess;l i

——

Biomass production as affected by soil salinity

full — 100 % — 0 % — no stress
| 80 % oy, 209% ‘
biomass &0 % \ 40 %  salinity
production ,; o, e0o  Stress
20 % 80 %
e 0 100 % — full stress
I’ECe thresholds |
lLowerI 2 3: ds/m
:Upper 12 S|dS/m
AT ——
0.0 10 20 25 ds/m

Electrical conductivity of soil saturation extract (ECe)

x Cancel | ﬁ Program sel:tingsl = Main Menu | E Save as |

(Salt tolerance) Jol (sise (s ygui om0 0lS (gl 559 dochuo —0F S

ol paide (2988 Sge Sl L (6)9d 4 olS Cueglie (e (3,5 paTiitie slp Wi oo ) el audie S5 5 &S 5k lon
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X

] Response hos_tre_sse_s—|
Description I Mode I Development I ET | Production I Water | Temperaturey 53“"1“:?.‘ Fertility I Calendar
-

Soil salinity stress Crop response
to soil salinity stress
* Considered:

Salt tolerance Crop response |

Use this module with caution
The simulation of the effects of soil salinity on canopy development
| Canopy Cover ‘ Stomatal dosure I and crop production are largely untested and theoretical.

-

————

I | ; FECE F@ds;m}

Salinity stress (Biomass reduction in well-watered soil) — g - —_—————
T
’70% 25 % 50 % 5% 100%0| <= ——— e ———

calibrate

Canopy Cover as affected by soil salinity stress

in a well-watered soil

5

sowing maturity

I x Cancel | $ Program settingsl I+ Main Menu I saveas |

(Crop response — Canopy COVEr) g (s « 90 Sgme dbS (g 559 doxiuo —0£ KW
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,—Response to stresses
Description | Mode | Development | ET | Production | water | Temperatureg  Salinity | Fertiity | calendar
—m - -

Soil salinity stress |’Crop response

to soil salinity stress

Salt tolerance  Crop response | i+ Considered
Use this module with caution —
[ Sl I The simulation of the effects of soil salinity on canopy development
Canopy Cover || Stomatal dosure 1 | and crop production are largely untested and theoretical,
LR N B N _§ )
Salinity stress (Biomass reduction in well-watered sail) — —— - —I
] ] ; |—ECE| 4.5 @ds;m,
0% 25% 50 % 75 % 10| S ——r— o —— —
calibrate

Stomatal closure as affected by soil water and salinity stress

1
wellwa_ilsered [ PP Jorvrnraninn soil water depletion .......... Jerenneerereeereran |
ol 0 % 25 % 50 %o 75 %0 100 Yo
none —Q % T L 1.0 no stress
‘ B e SIS 0.8
stomatal 2 KSsto
closure
60 Yo ol i Lo.4
80 %o Joode e e e Lo.2
full — 100 % 0.0 full stress
Field Capacity Permanent

Wilting Point
Soil characteristics

Stomatal dosure

m 0nly affected by soil water stress
m affected by water and salinity stress

| x Cancel | ﬂ Program settingsl §= Main Menu | E Save as |

(Crop response — Stomatal Closure) egs (s «(5 590 Soh0 0bS (Gd 5519 dxbuo —00 JSUWS
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Field observations

Refence eld Stressed field

not stressed soil fertiltiy stress

|
observatlons

n
relative bioma
@ Biomass production ...... I about half *‘ I E% i

CCx |
@ Maximum Canopy Ccmerl Istmnghr reduoed J*‘ @%

— calibration

Start |

Close
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» Irrigation 435 bl b e o Sledb] oS5 5 o)ll bl cdlo 4 cug ad oSS LS L6 cleMbl aSiy) jl
Select/Create Irrigation file 4535 3l eolatwl b ey opl )3 9 00 030> isles 0 S )3 oddodld lis 05y ¢ Jdo (ol dxis
ol bl bl ile jslaie 4 Display/Update Irrigation management au35 .cale b 58 obl 1) was b oly o
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Response to stresses
Description | Maode I Development I ET | Production | Water | Temperature | Salinity I Fertlity ~ Calendar |

Crop calendar (no water, fertility or salinity stress)

IJ&'-'.N "l

| growing cycle
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
day 1
after sowing

maturity

Length Date

Il(] leovember jl 2009

....................... 12|17 Hovember 2009

to maximum canopy cover - Iﬂ | 24 April 2010

to maximum rooting depth

@ | 20 April 2010

|

|

|

to start of canopy senesence ..|.. 194 ..o, |§|23Mav2010 |
to Maturity ...........cc.coourenn, w222, E |19 June 2010 |
0 FlOWEHING ... voevvvvrrs s 185 e 1+|[14 April 2010 |
Length building up HI......... RS- O O end [ 2]/5 May 2010 |
Duration of flowering ........ SO, JORTTN OO end E |4 May 2010 |

ﬁ Program sel:tingsl I Main Menu | E Save as |

o158 (53in S Slo T2 xko 0N U5

¥
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Environment and Crop

Climate
@7 Climate |—
Crop

W i
— % Select/Create Irrigation file |— Path |
Management
“ (= Display,/Update Irrigation management |
Soil

Soil profile I—
Groundwater |— Closel

Wan Gyl BB CAlw U (b8 i 6yl Jol8 Ol gl o5 5490 diu 35 L5l 8 oy —09 S5
> Sk PP o Syl - sy 190 AR5 G P

Field

S ————————— -,
= Met irrigation water reguirement
{* Irrigation schedule

[ 4
1
4 |
ﬁ“ I " Generation of irrigation schedule
|
J d o [% Create Irrigation file
1

|
{double) 1|:Iick a File in the list to select | Mo

SELECT file from Data Base

i —

File Name Description

j.IRR
kjh.IRR
TR2a.IRR Trial 2 field Sahli

Tr2bFix. IRR Trial plot 2 (Garda)

== Rainfed cropping

e "@ Delete selected file

= (= Display/Update Irrigation management

x Cancel | I Main Menu Ii {no file is selected)

e (6)ll i Chl 0,20y & Calia b (0,8l (55l b il OBl domivo 10 UK

b Cile 4 Oyan 08 bl 1) cund j0 09390 gl b1 5l SO le o il pd g 0 0> £ US> &S jglailen
390 olal bl e Wb ol 51 Liw 395 (6yglol ol p5Y 5, edlitw] dxis e 5> Create Irrigation file &5 5 ol o bas

D
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pgd &u35 (Net irrigation water requirement) (o)Ll (B L5 Jgl 4035 des Cbasl 3y d939 a5 (clan;S aw ol ks
.l (Generation of irrigation schedule) (¢,Ll (canaslp bl g pow 4035 4 (Irrigation schedule) (¢ Lol (canasl p
5L yj dxawo Create Irrigation file (g, 3,5 S 51 s g8 ol (Net irrigation water requirement) Jol &35 |31
&l55 jlome Moy sy 9 B pb byl m b <l ol ) (ol Bl cols (ol [asute £V S )5 g0
51 o 90 wbasl (Irrigation schedule) s 4535 )31 Ll 5,8 5)lg (RAW) adiyy (wyiwd 3 o 5l gdo)d s |y S b,

D go b FY U5 )0 odds e3ly L & Create Irrigation file (¢4, 0,5 SS

X
File » [IRR Type: Determination of Net irrigation water requirement
Description |

Met Irrigation Requirement |

Allowable root zone depletiop= == == == == == == -y

root zone depletion may not drop below ...... I ...... 60 E % RAW I

| ————

Root zone
reservoir

Saturation

FC — 0% Field Capacity
0 % RAW
threshold leaf L
TA!
100 % threshold
stomatal dosure
100 % RAW
pwp —1

‘ X Ccancel > Create

ol alB 5L wlwl gl vl Calw asio -1 JSUS

File . [lrR Type: Irrigation Schedule

Description |
/HTgahun methed | Imigation events |~\

Irrigation method

" Sprinkler irrigation

" Basin irrigation
" Border irrigation

@ Furrow irrigation

1

|

_ |

« Surface irrigation! I
|

|

|

1

" Drip irrigation

1 dj for partial wetting 1

1 Infa? PercEmageoFsollsurfEcEwettEd.H..I 80 v|.% 1
! J

‘ X cancel W= Create

(Irrigation method) Jo! (yisw « 5yl (g 4ol ps (bl 1 g5kl o il dxio —1Y IS

A



A8 5,Slos 9wy vt Sl oyl Cu e 5 (1) Olbes 552,400 4 13 AquaCrop Juse 35,

Taw Moy Jho (458 i yob 4 (] Sglite odd et pdaw Moyd cpiumw £ A At daw (bl (glp S gjlwans olS
3 555 o 5l > do s Ae (FUITOW) (clasugs i 53 9 doyd Yo+ (BOrder) )l 5 (BaSIN) 5,5 atwmw 0 1) odd s
4 Gl el 2 oS 8o pl 2,5 e Jlas 3 20 e o)y (St ()l slajlg Jsb g abold 4 &S, Jlake pl 55 (sl ()l
e ol 5 (slas o Sloos all pr pole b sl w0y Vee (2380 Coge 4y Jao 0 )l (St Ol @i g SL el
Cadly 4y o3 Jao (Silutensd b amd s ) gyl oo Lyl & drgi b Wl o p)l8 g igbo ol sale @lio )3 05 o
Sl ds e

5 5% 5 Pgo ghaw 5 S 80b e o 2103 33 oles 0 1 &S Casl Oyp0 cl 4y Je 1 (bl (slagig) glis (55l seS
S (o0 ilodd Jpaze Mg g olS

2 b asio ol )l oad ooly s Y S5 55 a8 canl ()bl Cog yn pd 4y IS 4 O Ges g loj 4 basye ped dmino
ds/m cws » Lg)lyj u,j oy 9 MM cows p d)lyj u,j S sl dm slajey a5 A 0dd yasuive Jada pow U ol (sla g
Generation of irrigation ) pgw 4535 £+ S ;> 31 .05 daled 4 lo Ja5 590 ()bl B Create (cgy ;5,5 SIS L g 34 Aty

Do o Colia FF IS5 )3 29390 doxis 4y )8 e Ll (SChedule

File I . IIRR Type: Irrigation Schedule

Description |

Irrigation method ~ Irrigation events |

Irrigation events Frrigation water quality [ecellent ~] |
EC | 0.0 ds/m —
Add | I 1 w|events h E —‘

assign
—| Day Mo. 1 -day 1 after sowing: 22 March 2009 * g

NS e DSPU? o o e 200V

Event Date ’, Day Na. |Net application {mm) | dSfm q -

1 [22March 2009 1 1 150 0.0 i

2 |28March 2003 1 7 42 0.0 ]

E3) 4 April 2009 ] 14 42 0.0 I

Growing cyde ! I

P 4 11 April 2009 I 21 44 0.0 I

5 13 April 2009 I 28 7 0.0 I

A ] 25 April 2009 1 35 28 0.0 I

1

Canopy Cover | 7 3 May 2009 : 43 7 0.0 ;

Plot events | g 11May 2009 § 3 37 0.0 y

‘ - LR & N N & &N N J} ’
Clear All Events |
Day Mo. 125 - maturity: 24 July 2009

‘ x Cancel | I+ Create |

(Irrigation events) egs sk ¢ 5yl (s ol (wlwl w1 (5 bl b1 Cdlw Ao Y JSS

oy
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File I O IIRR Type: Generation of Irrigation Schedule

Description |

Irrigation method Time and Depth criteria |

- Irrigation water quality
excellent ~

Time and depth criteria = = = = = m =p v ==
= iteri ™ Back to Field Capacity, —
Time Criteria 2
&+ Fixed interval & Fixed ”Etﬁpp"ﬁﬁml Ew 00 Edsfm

= allowable depletion (mm water)
= Allowable depletion (% of RAW)
I~ Water layer between bunds

Day No. 1—day1aﬂnersow1ng:ﬂr“‘larm— —h— - —+ - -

valid From ‘When ? Depth ? uality
— - ——

Date g Day No. ‘

22March 2009 I 1 7 60 0.0 l

I |

|

|

|

BRI 1

; I

Canopy Cover .
Thresholds i ’
\— ————————————— » v

L{ Day No. 125 - maturity: 24 July 2009 )J Clear All Events |
‘ _ X conel | B Create |

(Time and depth criteria) egd (i ¢l (g aobiw Wy wlw! w55kl bl Cédlw doxio € SO

Time (isu 5 oad QL] glaay 5 4 4295 b pgd 9 Jol g 9 Cosl CdlS Sl an gy 0 bgye Jgior Jl s S5 nl 2

Fixed net 4 (asuie s Wl ,99) Fixed interval (laas 3 el p5 (Je (gl il oglize a5lg5 o Depth Criteria 4 Criteria
2 d)lﬁj ;.j Ges g d)[ﬁi )90 Ll J9Je £9d 9 J9\ LSL“QW 0 J,JJ Oped Sloss o] (um d)L.*.’.i uaJl.& &o&) application
4,l55) Allowable depletion 4 by e slaasy ;5 Depth Criteria 4 Time Criteria slajiso > ST b 2ed dlds MM s

& Jod> pow 5 ped sl st 10 Ll wed Cbwl (el); cud b s 4 SB cugb, cuiS ) Back to field capacity 4 (ousb, jbxe

D9 b AS/M aws kel OF ()98 1L 35 p)les g ) 25 aldg (oly5 byl s> Cusbo o (ssb) jlone 455 jlade i
A dalgd asle gyl B Create (cg, 13,5 SUS b cploo] s

PS5 Jgazmo 9 iy (§ilwam gl £y Olles (b -£-Y
Sy Oldos (639,9 CleMb! L1 sy -V -£-Y

Sy ol ons a8)3 Jai o IS MolS” Cjgo s g gdlo ookl (20365 Ale syt o ol lles AquaCrop Jao o
13 o0 ol L oo 4y S 43S el bl b 3,5 bl Jse Lol dxio 5 Field &35 Wl sly; lles L6 S cdle
Do o Colan FO S

W el Loy bl |y was bl olg . Select/Create field management file 4535 5l oolatol b oy opl
dino £F S 00,5 o odlaiwl (il odd Gl (L ST) euds Ol L1 iles jslaie 4y Display/Update field management
Do 03 iules )8 4 Select/Create field management file &5 35 Cbl jl o5 conl (4

oy
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Environment and Crop

Climate
Climate |—
Crop

Management
T | — 1) Select/Create Field management file |— Path |

Soil profile |—
Groundwater |— Close |

aae (#ly5 Oldos J Calw b (53 iy (£15 Oldas Jol8 QBT (1, I 3,90 8035 5T b y2eiy —T0 S

(= Display/Update Field management |

x

SELECT file from Data Base

F gL

JI“ [% Create Field management file

|
(double) llilic:k a File in the list to select

File Name Description ™
123.MAN Mo spedfic field management
1234, MAM Mo spedific field management
73.MAN Mo spedfic field management
28-89.MAN Mo spedific field management

ExampleBunds. MAM Soil bunds, 0.25 m height

ExampleMulch. MAMN 100 %% surface organic mulches

W
| > @ UNDO selection |
Selected File :
ExampleMulch.MAN ————— 5> T  Delete selected file |
> (= Display/Update Field management |
x Cancel | IF Main Menu I

wae £y Oldos L Calw by 4 Culaa b (2,80 (15 Olles Gl LI dsdo -7 JSus

I olgiee vas BB coleo 4 5l @jaw jd 08 Cbl ) cawd )3 350 o b1 51 (SO lgi g0 a8 29 0 0003 £F IS )
LL S ol pd b daled ool Lioles £V JSS Sygo (pl 43 a5 5,8 eolitwl axins ped ,> Create field management file &8

oy
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Candy 4wl boje Jol (5w 298 3)ly (2h; Cllos 4 bgje Gledbl cusl oad jasedo jo)f ks b o isu jlee
b 405 it oS 5 S (Slaasla b aaasS i 1 40 p5e Camdy (e LS ] 9 935 et b S (gl
a2 &S gae opl 4 Gl o3 Voo Sygo a4 (23365 )] olee oS jadls 45 ond Ol Cudgize g A adli bl ) ¢ ke
A5 ) deyie bl yd B 0oy gudgi (23398 is 3 45 S plen 4 (g5 oe i pod S 53 2)85 D92y dsyfe )3 (395 dgueS
55 Lo gle
455 1l 395 dbul Gllgy a5 Wil (6950 4 o)l 5T .l oas 0ailuS LUl 395 b 3¢ wle deyie plaw Lasl s pgur LiSw
Lol of Gl ply o glo Sygo 4 a5 ausl awsls d93g deyj0 53 olaaniy [S1.05,5 Glsal Present 4535 L« ,5 9 None
Slles L6 Create (55) (1,5 Sl L ploxilyus 095 CLl NONe &35 &5 )5 g Present &35 bgsje (s p> b LS Jos (S50

A dalg asle el

Filename || * [Man
Description
|H|: specific field management

— Field management

i Soil fertility Gol fertiity stressi0%) R

I L potential biomass productlonlnnn limiting _” 100 :Iﬂ’o

N o o o o o o o e e o e e e e e e e e
= -
1 Mulches
1 L soil surface cover Innne ;II 0 [2% |
e e e e e e T T T T T T T et J

S ————————————— e L. L

Field surface practices Soil bunds 1
{* MNone

|
: Practices preventing runoff ~ bond Feiath
{* Mone —
|‘  Present " Present I 0.00 meter

L R T P -—
A e e e e e e e e \
| Weed management | perfect - !
l \— Relative cover of weeds I E %l

e 8 & &8 B _§B § N § § § § &8 N § § |

x Cancel | Create |

e £ly; Olles B Calu g Oledb] dg,g ado -1V S0

puS £l Ollas Oy -Y-£-Y
Cand 11 005 a3l ;6 Display/Update field management &35 oslatwl b oo o (£l); Oldas pls b6 el b 5l o
colan ely) Copde By 4 wodd b bl bl I w08 08 saalie ) o] g Ol Jae )3 dgmge oy Slles cla b

ol 0as 031y L3 FA SS > oS D o0

IAIA]



5 3 Slos 9 M, (Fmiobn Sl Syl Co e g (S5 Oldos G a0l ;5 AquaCrop Jse 3,

(==
l Description 'l Soil fertility | Mulches | Field surface practices Weed management
[Spp—_—
Description
[l:
File ISS-SQ.I’HF\I‘J
Description
|Iln specific field management
Cancel Program settings N> Main Menu Save as
iy

Description (ggue — £y S pe 8950y —TA JSU0

2,8 sdaliie |y o ad b bl clwas s 5 pb les oo doxto (pl 5o

S gisdols Co o -Y-£-Y
axans cpl jd sl ol 03l Lo £A S 45 &S el (SOl fertility) SB (sisdols & baye (£l)5 Copto 5yoxy 40 pgd (g0
ol 33,5 iolyg g odalie LB dejjo 10 (23365 Cumdy (sly 0l jasuin oS 9 &S sl jasls

P ()5 Oldas I iy plge 4 @le 2,0, L€

o 4 bgyyo GleMbl 15 gio (pl )0 Cuol sdalie JBB VeSS 13 cul 4o )50 50 @dlo 2,08 Counsg saimd LS &5 an (g5
@l b S gaw Gidg Sledb (il 9 b ool AQUACTOP Juo 55 glle 4 bgspe (s5te -l 03,5 Sielg 5 oalie L5
Al S s Gygo S g S 3)ly cal 0sd ol @llo b &) ae 50 aw S5l (00> Wl e ) et ol )3 S o0 ol 8
5 35500 disy Aol Caghy i 5 S 51 T s GialS sl gllo S5 s 4 55 o (silotind Sl ks a1, gl
IS5 o a8 o S8 Bpme O LS Sl g olS ) 4y o gl cl S e cliblone (S o YL glod il 0 S b e 0
ol 0as 031y L pAS e 5o 40 gdlo 395 51 (slasged VY

g
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Description l5°|| fertity g Mulches I Field surface practices I Weed managementl

Biomass productlon [non limiting |- 100 | £]o |

Corresponding SoM TETHMTY Stress T 0 0 — effect

Info  Canopy |Water Productivity | Biomass | Biomass - Stress |

Biomass production Green canopy development

I w0 CCx = 80.0 % at...50 days
[ RS CCx = 80.0 % at...50 days

100% -
LG e
60% -
40% -

20% -

I x Cancel | ﬁ Program settings | > Main Menu I E Save as |

soil fertility on — 81,5 Syt byoey — 14 JSW5

Description | Soil fertilityl]  Mulches | Field surface practices I Weed management I
——

Mulches =
- Soil cover by mulchde [rone ][0 [ :

o]
T

- ——
liToml Reduction in Soil evaporation. .... 0 %
Soil
Evaporation

——no mulches

Plot——————————————
i+ Relative soil evaporation
i~ Coeffidents Ke and Kc(Tr)

l:referenoe {100 %%) = non covered, bare, wet soil surface r IS cc (100 % biomass production)

5 a0

............ Growing cycle (days) ............

I x Cancel | ﬂ Program settings | E Save as |

Mulch ggie — £1)5 Cu pe dyig —Vo JSWS

oy



5 3 Slos 9 M, (Fmiobn Sl Syl Co e g (S5 Oldos G a0l ;5 AquaCrop Jse 3,

46 530 gdaws dag) b 0¥

(CUIVE _ismia 5o 5 S5 (sl Sns J odlital Ly Sllgy o Jae Jgl &2 13 23,15 S99 o dumsloxo 5955 cysasd sy 4iz35 Jla
) Gllgy so Juo pgd &S 50 2S00 S5 3 1) de e cand 9 SB g Sl g cusl 538> (bgy ol S e Ao NUMbEY)
208 e g Cul S1B cogby 5 (S)b wlol 5 Ollgy duslxe el oyl )3 s dtuly SB Ol @ pwess opl ol 155 0 oo
g Conss o] dumloxa & (53l 5 2,035 Clly) Utabaa de 50 o8 395 o U] Jloj pgw D235 D200 IS 4 by sty sl s ool
ol 408 o )5 lge ol b s Gllg) By 5 3,1 352 Ol Gl sy iy il (lge oSl Bloe dl2 p)lo 4SS
S QL) Qllg) dulone cuslio by, s o (Blg Lulpd olul o Slg5 oo )8 a5

PS5 4,50 53 50 glaale J,u8 -1-£-F

S 3 bgrye domiuo oS Casl de o )3 5y slacile poad Jlosl Sllas 5 Copte 4 bgye (2])5 Co e domio ) 5o o 3]
9 S loasli b e slacale b oojyle Cumsg jlai 5l ac 5o bulpd b oy cpl )3 (JS5 ol 4 4o b il oad 02> L5 VY
Cundg &S dmo cpl & Gl oo oS (adls o Perfect oais Cbasl s (asls buol o (e job 4 058 (yund 0l yasuie (oS
ool Jleaey50 3 50 slacile boj)le

OA
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* do NOT affect surface runoff

" affect surface runoff

= prevent surface runoff

" soil bunds

Description I Soil fertiity I Muldﬂest

(=

Field surface practices

Field surface practices

J Weed management I

surface runoff

-

Estimation of surface runoffis based on soil profile characteristic
(valid for crop type: 'small grain' )

soil profile
characteristic
CN =61

I x Cancel | &Program settings |

E Save as |

Field surface practices ggmw — £1y; oy by —VY JSUS

T T LT A N it

Weed management [perfect :.]

Weed management I_ J

Relative cover (RC)
of weeds in season

[

-

Canopy cover | Biomass

100% -
CC .-
60% -
4% -

20% -

&

6

Growing cycle (days)

Canopy Cover (CC)

I: crop
crop and weeds -

— o weed infestation

weeds
crop

I x Cancel | aﬁ Program settings | g Main Menu I

E Save as |

weed management gew — 1,5 Sy by —YY JSWS

AR



P 3ot g udy st Sl bl e 9 ()5 Slibos (51,4005 2 AQUACTOP Jue 35,

PAS CuiS D S Judg g 4 by o SleMb! oo —0-Y
S Jdgy (8399 OleMb! 18 syl —Y-0-Y

SB Ldgy LB SB slo Ty gl 5 clie slacdls 3 SB cogb, «SB b wle SleMbl AquaCrop Jae
& 84S ol Ol LS obal Jue Lol dxin 4o Soil profile 4,35 Lb S Ldg, bl céls «ly cul oud oilous

Dgd o Culia VF S )5 i ooy s dds

Environment and Crop

Climate
Climate '—
Crop

Management
Irrigation '—
Field '— — @ select/Create Soil profile file }— Path |

so-ll errmereme e eaemeemermemamaes o]
i (= Display/Update Scil profile characteristics |

_;|— Groundwater '— Close

Ja S b ol ol b 153 i STa Judgp Jl OGS g1y a5 5 90 &35 GGl 0,50y —VE S5

W cale Loy bl ) e LB ols . Select/Create soil profile file 4,5 | oolawwl b ooy opl 4o

VO S5 g o ool (wbl s Gl LB S1) sus Sl Ll iles jskaie 4y Display/Update soil profile characteristics
Gl bl 5l S ol e bxil jd e e o3 sl )8 4y Select/Create soil profile file &35 Clbswl 5l jw & cul (glaxino
5,5 oalitwl dxino ek 4o Create soil profile file 4555 51 ol o s LB colos 4 5L &g 45 0,8 Gbl ) Cad jd 39550

WA dalgd ooly Jisled VE S Oy opl jo &S
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SELECT file from Data Base

I j
JII [ Create Soil profile file |
|

(double) llilick a File in the list to select

File Mame |Descri|:lh'on | ~
exp.50L

Loam.50L deep uniform loamy’ soil profile

LoamySand.SOL deep uniform loamy sand' soil profile

PADDY.50L paddy field (heavy day)

q.50L

deep uniform ‘very sandy' soil profile

> & UNDO selection |

I
Selected File :

|Sand50L —[:-:-:- I Delete selected file |
=554 = Display/Update Soil characteristics |

x Cancel | | > Main Menu I

r Number of Soil horizonsl 1 vl 1

e LD LD T T

I Soil textural class Thickness

Spedify SoilType | = Il.EU meter

AN . S S S N N NN NN NN NN BN BN BN B B B

N

| x Cancel | Create

M SB gy Jolb Cilu g oMbl 39,5 i -V JSUS

4



A8 5,Slos 9wy vt Sl oyl Cu e 5 (1) Olbes 552,400 4 13 AquaCrop Juse 35,

dpg SB sy dly &8 Slaobl )b g3y S s sl Clal Kl axis (pl )0 4 290 0 sdalie V& S
g SB il WM .l Y B Sl 24 0 48,5 Llas > AqUACTOP Juo o &S SB sladsY sl fcul pusio & BV )b
S Ol asas cpl 0 Wb )8 S s (6)lge s3> S slaaY Colbus

S Jdg g Olousgs —-Y-0-Y
ly oass axdlw 16 Display/Update soil profile characteristics a5 ;| oslaiwl b e oo S Judgyp pbb L1 il jl
uL.M.’ Sk JA.‘B?).’ B)D:.u & ol 4l JJ\B «.:l?:.ul )‘ o= ).3)[5 LS sdalie 1) u] 9 «_:l.’x.u‘ J..\A P O9>90 Sk JA.‘B?).’ ‘_thJJlB u...w.l )]

2,8 odmlie |y oo adlu b1 Clowsg 5 pb (lg oo doxto (ol 3 0ad 0 colin YV S 5> o0 o0l

(=

Description | Characteristics of soil horizons | Soil surface | Capillary rise

| JE————"

Description

L‘.}

File ISS-SQ.SOL

Description
|

I x Cancel | aﬁ Program settingsl I Main Menu I El Save as |

Description ggw— S Judg s 5 yoxy —YV UG

PAS Sl 3 SB ¥ (B Shg ow)p -T-0-Y
g 8l Jols Cledbl oyl cwl puiS cuiS gl SB ¥ b She Cledbl & baye SB Ldgy 8yoxiy jl gio pogd
9 oy Sy onlpls )b Cuenl puS WGy Gl Copte lp &S cul SB Sdopln cola s SB slacusb, @Y culbis
SB gl Y Y olawi &8 09 0 bl S5 (3 1) dxsl e Canl o 0ol lis YA USGS 0 oS g ol 4 b cledbl oyl ualise
ok bodd Lasuie LSy .cwl (Ked SB g3l dg g alisie s as o Sl S gl S sl 1y el s ol

Y
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ol cwly 4 ol e 4 Oledbl (pl 253 (halng )8 g Sl )ge > 1L & Cul S laaY gl Shy ples @y )
Glagie 1> pAS (cly oad 3)ly (ola il )b S5 4y angi b aS) olS oyt ST S (wyp 3y90 SB LY culius «(SB ol w)l)3
Slgtn colin g bl o o)) byl do ol (53505 A clacagh (Sung o] e 4 S 9 35800 Al J4o b (L
939550 dmlxo Jaa by S gludl (Sg)an colin & dogi b & ol oad 00lxiS SB by (i oy 55 BT L S gl

S e g paS S (gl |y 395 a0 S1B Ll s Wil o ylS cleMb] ) 5l sl b s o i 4 (g5l

Characterlstlcs

NHumber

soil horizons Flot |
I 1 'I Isoilwater vI

Click button to select
indimt’\fe hydraulic Soil water J. Stnn"'lﬁlsl PenetrabllyJ

o i - - -

retention hydraulic
I tidaess  TAW ;;gneﬂ"ﬁac;':; conductivity
j| horizon  description mm/m |WF PG SAT mm‘,dav i
@ 1 loam 150 [150 | 0.0 [ s0.0 500.0
S

$ Update list of soil hydraulic characteristics |

| x Cancel | ﬁ Program settings = Main Menu | Q Save as |

Characteristics of soil horions g — S Judg p by —YA JSS

330 S haus gl Sy ~£-0-Y

oaduie gl ity (Cul ol odly LS VA S )3 g ol Wb 8 S mdaw (gaie 53 Cllgy 5 S o 3l e wile (63)l50

3 e BB T e (5)505 5 (CN) i 3lad 2oy ol 51 (S bisd Glalyng b jo)lS Lawgs &l glo el 4y bogsyo 005

Onme D)l SB AJgl nsb Cuxsg g BLS Hide «SB cdl aile Jolge 4 (Siw CN Hjlads ccwl (REW) SB oo Y
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Description I Characteristics of soil horizons { -1 Capillary rise

Soil surface characteristics

Surface runoff

Sy,

—— Curve Mumber

M| 61  for proper field management

Default value (CH = 61)
L for hydrologic soil group : "B
dassification based on Ksat of top horizon

4
1
|
|
|
|
1

e —_————

Soil evaporation

ST N Sy

— Readily Evaporable Water ——Y——

REWIQ vImm

|
|
Default value (9 mm) 'I

evaporating ————
soil surface layer
0.04m

| x Cancel | $ Program settings 0= Main Menu | E Save as |

Soil surface ggw — S Judgym 050y -V JSS

PRS0y 32 5 M 390 1 -0-0-F
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Plot
I~ Evaporation zone [} —
¥ Rooting depth —F T maximum @ 1.00m )

[ G ——
Description ] Characteristics of soil horizons ] Soil surface ‘CEIIH"EW rise
-

Capillary rise
from groundwater table

calibrate
loam |

.
-1_j-

groundwater

Parameters

Calibration

(B Reset

x Cancel ‘ $ Program settings ‘

=
—— -
[——
Capillary Rise mm/day
0.0 2.0 4.0 6.0 8.0 10,0
H ! | | soil surface
—1m \ 1 !
—2m
—3m
—4m
—5m AranmAuskar
L— For depth groundwatenffatig = = = =
below soil surface. . =
| S p——
¥ Main Menu ‘ E Save as

Capillary rise ggw -

SK Judg i 2 g2y —Ae S

S CulS )3 Sy s 2l Ca e 1Y
w0332 1 (89959 CleYb! L1 sl -y -1-Y

i) & G5 3 s O CatsS o Ol e 09 peite b 35 coli wile ol 4 bgyye GleMbl g e ol Lulyd
au35 opl OBl b gs Gl Jae Lol axin ,> Groundwater &35 b suejp; of b cdle <l )l )48 (Groundwater)

Environment and Crop

Climate
Climate '—
Crop

Management
Irrigation '—
Field '—
Soil

Do o Colan AY S )5 oid o0l LS dds 4 )l

}—Pam|

) Select/Create Groundwater file

g_E[ Soil profile '—
| -

(= Display/Update Groundwater characteristics |

Close
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W cale b oo obal 1) wae Ll ole . Select/Create Groundwater file &35 5 oslawwl b ooy opl o
D o 48,5 e (Wbl oas bl (LB ST) ead Gl bl ile jelaie o Display/Update Groundwater characteristics
D o 03 inled 8" 4y Select/Create Groundwater file o5 Gl jl oS ol (lasas AY S

i —

‘ I {+ Constant depth and water quality I
ﬁ“ 1 ™ Varying depth andjor water quality |
J [ Create Groundwater file

I
(double) 1|:Iick a File in the list to select

SELECT file from Data Base T_____________——-.

File Mame Description

Const15.GWT constant groundwater table at 1.50 m and with salinity level of 1.5
Constant2. GWT 2meter and 2 d5/m

exp.seminar, GWT no shallow groundwater table

exp. GWT constant groundwater table at 30.00m

Vard, GWT varying depth and salinity

wheat2.GWT |ccur|s’ar1t groundwater table at 2.50 m

== No shallow groundwater table

‘m Delete selected file

x Cancel | ¥ Main Menu Ii (no file is selected)

Was e 350l BB CElw o)y 4 Culad b (15 8 i (wej 25 &l sla 1 L dsbo —AY S

BB el @ 5l Cyao 0 0y Ol |y cadd (3 09390 sl b1 5 (SO e oo brinl > g o 0000 AY S > &S jsbo len
cloanF 5l S o 5l BB ey wb ol 5l L bl )8 oolitul axis wen 4> Create Groundwater file o35 51 olys o bas
Varying depth and/or ) ey ; ol miie ses 9 cuaS o (Constant depth and water quality) wejp; ol cob Ges § cuiS
69y S SI 3 L sl oas bl Jol 43S g wib cob B saejp; ol cutsS g Bes bl oad Llsl (water quality
JS 29> &35 Ol g duejps ol Bes g CulS g ke iy yd g 39 00 03 Liules AY S Create Groundwater file
OGBS 5 53 b) e sy el w1 e ol Bee LAY SIS )3 end asiie GiSu 53 5 dalgs edb iules )8 4 AT
29 3y ASIM s 1 o505 o 6995 5 (005 s (sl o os
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Groundwater table I Plat I

File I .I WT Type: Constant depth and salinity

Description Ionnstant groundwater table

oSS NN NN NN N N N R N R R R S

Characteristics of groundwater table

Depth I 2.00 Emeter below soil surface
Salinityl 0.0 Edsfm

|
|
1
\

ﬁ———————————————J

x Cancel | I¥ Create |

Groundwater table |Plot I

File I o I WT Type: Varying depth and/or salinity

Description Iva riable groundwater table

Salinity of g i)
ﬂl mobser\raﬁons ’7 BC qut ITE ds/m —|
l assign
— @Day 1 L I
When 2 Depth  Salinity
Observation |Date day numberl meter | dsfm | -
1
2
3
4
5
€ W

Clear observations |

| x Cancel | = Create |
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i) o Sl gs ~Y-1-Y
ods 43l 16 Display/Update Groundwater characteristics & ;5 ;1 oslitwl b ol oo (uoj o5 ol pB bbb el I yuo
ooy 05 2l oy ay s asle bl Sl ) Gy )5 0,8 sl ]y ol 5 Sl Jis )3 39290 (e 0 O slohlé e 1,
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| Desciption ]Groundwater table I Plot I

Description

Ll.]

File I\I'ar4. GWT

Description
Iva rying depth and salinity

| X conce |

Description ggie — swoj yj <l 82wy —AO IS

PSSyl )3 (oo 15 2l Tl S e YT
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Description IrGroundwater EblET'Plot I

—— -

-Grou?ﬁwater_table________________

& p - {+ Marying in depth and/or salin';v‘:-\
+ Prese
I—r* TiE=m " Constant depth and salinity :

T ey ——————

" Salinity of groundwater

EC gwtl 0.0 Eds;m —I

¥ assin |

Z = Depth . Salinity
— =

Ohservation |Date daynumberl meter | dsfm
1March &0 1.00 1.0

Add | I 1 vlobservations

10 April 100 1.50 2.0

19 July 200 2.00 3.0

27 October 300 1.30 1.0

Clear observations |
I Main Menu | E Save as |

Groundwater table gguw — o w0 &1 by AT UK

0jt) O Condy (SIS Jlos —£-1-Y

25 Ges lp 1y polie 4o g a8l 03,8 Ol ejpj Ol Cumdg sl |y alpd 4 (L3 lagia 3 )5 4l 4 a2 L
Joges o By loj (b Ol Bae Sl gnoins Ol Jhged oo im ej ol 8y I sie AT ) Al 03,8 3y e
Amd e i |y bgrye (sor0 50 unipj ol Hges I Jie AY S il anlgs o3y ioles

Job 33 (i) Ol (69 Ol Bamd (L5 pgd Jlaged 5 loj (b (weipj Ol (Bes Ol Baimy (LS Syl ylges JS5 ol
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Description ] Groundwater Eble' F‘|0tJ
f—

an R
growing cycle
Jan Feb Mar Apr May Jun  Jul  Aug Sep Oct MNov Dec

day 1
after sowing

maturity

Depth

Groundwater
Salinity

EC
(dS/m)

X cancel I> Main Menu
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Jae 2 0as 033 (63959 leMbl ] j3 a8 3,13 3939 (Lojlwasms) Simulation lge cov isw AQUACTOP Jue Lol dxiw )
2y 8 jelate a4y Wlek o 05 &S Cul oids 03 )8 55 eSS SleMbl Sy isu cpl jd ol s 00l 8 4o Oy @
Jol e lompigs 5l onlil b S job &y 5 s (2390 SIMULALion ;5 GleMbl JoSG 8 oS5 |y SleMbl ) (gjlvdand 25
ool Simulation 5, >  Slwss Jad ol (Jb cpl b oS Tl g céle |y AQUaCrop Jue (d9)5 slo bl plas g5 oo pod o
g 0

byls (Simulation period) (s;lodws 5,50 il iy g Jols Simulation cul sads ol lis A JSS 55 a5 job jlen
> & « (Field data) (slac,so cleMbl 4 (Project) o5, (Off-season) ai, Jas ;| 2,6 (gjlwans (Initial conditions) «J,l
g b isu b 5l s palyp o 5l edlatul el 5 Jldpe Jao 3 yols b 3 a5 (Off-season) ws, b jl 2, (ojlodus
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Environment and Crop

Climate
@7 Climate ) Spedify dimatic data when Running AquaCrop
Crop
Growing cyde: Day 1 after sowing: 22 March - Maturity: 24 July
Crop ALLT.CRO @ generic crop
Calendar mode
Management

Irrigation Rainfed cropping
Figld } No spedific field management
Soil profile ALLT.S0L deep loamy soil profile
=7 Groundwater ) no shallow groundwater table

QN N BN BN BN BN NN BN BN BN BN BN BN BN BN BN BEN BN BN NN I BN B BN BN BN BN B BN B B By,

/ N\
1 slmulatlo“— ! Simulation period |—S|mulahor| period: From: 22 March - To: 24 July 1
| { hot start pending |
1 |— Initial conditions Soil water profile at Field Capacity 1
I 5 i I
I X LITT-52as0 simulation period linked to ropping per I
| | , |
I N Project | Mo spedific project I
l\ Field data faultCC.OBS measurements of CC, B and SWC at particular daysl'
~ EEN N N BN NN NN NN NN EEN NN EEN BEN BN BEN BN BN BN BN BN BN BN BN BN N B B e e e

ggg— Run F<<<

& Exit Program |

Simulation isu - Jae ol doxiuo -AR S5

PS5 CulS (g jlurdes 8593 (552 40U 52 -V -Y
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Growing cycle I

230 days
From 10 November 2009 ..ovoovus day 1 after sowing
To 27 June 2010 civviiinninain maturity

= o o e

I Simulation period}_ R
I 230days | :5|mulatlnn per_md :
~e e ——— [¥ linked to growing cycle!

e e

mellﬂ L”HDUEmber ;” 2009 | day 1after sowing:
1" To IZT ;IIJune L" 2010 .. atmaturity,, |

\—---——————————————————————"

Graphical display (time axis)

T 1

Available climatic data =——————
From 10 Movember 2005
To 6 July 2010
File 88-89-.CLI

| X cancel | §> Main Menu |

Simulation period sy - Simulation is -« J5i
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ol oy L 0 AV S5 j0 a4 W ayly b cile L bl dxas 4 olg 0 A S > Initial conditions s, 3,8 SIS

Cws)

Yo
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X
SELECT file from Data Base
|"J
= e
d : [ Create Initial conditions file :

AN N B B BN B B S

I
(double) 1|:Iick a File in the list to select

File Mame Description "

exp.seminar.SWo

exp2.SW0o
F20bserved.SW0 Observed soil water content (F2 - 1 February)
mesal. SWo
WetDry. SWo Wet top soil (30 vol%) and dry sub soil (15 vol%:)
WPSandLoam.SW0 anyd loam at wilting point
W
| === Soil water profile at Field Capacity
Selected File :
I{”"“E} — T === "@l Delete selected file |
> (= Display/Update Initizl conditions |
X cancel | | = Main Menu Ii (no file is selected)

Initial conditions g1 célw b &bkl s>y - Simulation sy -1y JSS

S g 5 Initial conditions L Gl (¢l s o3> gudg pgd Juab jd v b célo b bl ¢y a8 canl b il
Create initial (¢, 5,5 SIS L 5 Initial conditions Ll cale 5,8 Gbl cawd 5l 1) ol wil ous adle LB 5 e

Dgus oo Culda AY S5 50 s 03l (Lo das 4 )8 5l y9ad0 cONditions file

\d
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File . IM

Initial conditions for: 10 November 2009

Description|
————————

Initial soil water and
initial soil salinity content

Initial goil water and zalivity contenm Iritial crop development and production ] o —— —

I Specify soil water and salinity content
l " at particular depths [linear interpolation applied)

\

. ; I © for specific layers 1
Sal water profie | Sail saliny profie: | I : ]
1 1 ~|layer(s) considered 1
Soil water profile I I
] Soil water Soil 1
soil water content vol % 1 thickness from-to  content zalinity 1

|

0 10 20 30 40 m vz dSim

m
1 |400 000-4.00 | 3000 0.00 ]

e —

S aturation
Field Capacity
Wilting Point

ZTAW =

x Cancel I Create

Initial soil water and salinity content s —Initial conditions Js1 calw o5 — Simulation yise -4y J5

S SB Al byls SeMbl 5,5 oSS (sl el 0as odly lis AY S5 15 30,8 o> s Lo asulie (iSu 3 oS jebjlen

for specific ) ous jasuino ey 4 (at particular depths) sad jasuie (slages 4L ¢ 5l (SO g e (Gos 5 Cugby Has

— S5 )l g ()98 9 Cagh) oMbl SB gy 5l Bliie sbyges 53 Jgl dnjS Gl ©yge 55 10,8 Gl (layers

g b s ped S QLWL oS wale bibe oud 3)ly CleMbl i eslitl b SB- sbaisy g Ges iy sl Jio g 298
D) 3l 1y SB (g)s e 9§ SB o> Cugby Y Culius g bl ) 4Y ain b § ol 0 SB 0g (Renlb b S

olis AY S5 > &S cél wymes Initial crop development and production (sgie im pgd (S50 & e o S5 ol jo

@ asg b aleMbl plas o)l j1)8 adel ddyy 3es g Sid Bolo cjuw gy Ao oS AJgl byl s SleMbl 55 sie ol 53wl o 03l

W)l s A (g5l g sk o ()l Jao lawgl isu cpl )0 (LS BB )0 s eSS 390

\a4



A8 5,Slos 9wy vt Sl oyl Cu e 5 (1) Olbes 552,400 4 13 AquaCrop Juse 35,

Initial conditions for: 22 March

(= et e e
Description | Initial soi water and salinity contentl Initial crop develapment and production

Initial crop development- and production

non limiting

100%: soil fertility

Plot
% canopy
Growing cycle From: 22 March - To embe " roots

Simulation period

Start:
at sowing
22 March

N S R S SN R S R R R Ry,

Er
zimulation period Default (no stress) Specified

|
Initial Canopy Cover [CC) .........L..........  0.00 % | .............................. s I 0.00 5% 1
Biomass produced (B) ... | ... {+ 0.000 ton/ha “ ........................... ~ I 0.000 gtonfha :
before start zsimulation period I
Initial rooting depth [£) ... 1. & 0.10m e |l o =2m
[ [o0 2 |,

ﬂ Program Settings | I3 Main Menu | E Save on disk |

Initial crop development and production e —Initial conditions Js célw o 56y — Simulation sy -4y Jsus

PAS CUiS Gy e 059 Sk Y-V

o 3 bl ol plas (95 ger g cuatule (e g Gloj 3 (ol olS S 4 bgsye (39y9 sla bl 4yl o tes (ol
ol ol 4l (£39)5 sl L plad Bl o )8 (Ko il a4y .l 03,5 w3 1y 059y L6 1 eslitwl ISel AQuUaCrop Jue « s
B Ll b e (Jao 4 amlpe (sam Slidd 3 g 45T digen g BB S B o ) g (ol Capte qs)lul ol L
S 1ty Joe (699)9 o bl saome ol 4y 5l (y9s 9 039

4 b S SIS Project (g ccasl o odly lis Y S 3 48" Jao Lol doxio 1o b )8 c05gp b cilo b obl jslate 4
Do oo 0dblie AF S 10 a8 30,5 colur 05gp b1 cile b Ll din

YA
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P L L L L L L L L L L
% Single simulation run
b {” Successive years (multiple runs)
ﬁ“ = Crop rotation {multiple runs)
J 4 [ Create Project file
I

N

SELECT file from Data Base

P 4

[ S ———

C L g

(double) 1|:Iick a File in the list to select

File Mame Description

exp.seminar.PRO

exp.PRO

=33 No specific project

|
Selected File :

I(I"lone} — - ﬁ]l Delete selected file |

& Display content | e (= Display/Update project characteristics |

x Cancel | = Main Menu Ii (no file is selected)

Project Jod calw b &bkl o>y - Simulation sy -4£ JSG

35 A5l 1) d5290 Slabld S (S plyicon 5L 0ad aibl 15 3] 035y I ST cul 53 4 35300 03 S5 5
Db ailo ofgp bl b & 55
crop rotation 4 successive years (multiple runs) single simulation run sleai ;5 51 (S b ojep bl cols oy
WS il paseie oS S cutS Jlo o bgye ofgn Bl oS 35500 QL (390 53 Jgl 4235 39 Ll (Multiple runs)
L35 b o3l Jao &y b Jlo plos wlidlen cledbl Wl g 59 0 caiS Cilise slaJlo 13 obS S o ol laylyd &) bigsye pod
Slmiio i 4 ey 5 ol 1Sy OBl ©)ge )3 abl oad aslS ol wix b 9> Jlo S5 0 &5 355 00 SLEH Jyg0 5 5 pows

Dgd oo 031 Linled 1,8 4 AV A0 sla S5 53 onds oold L

ya



5 3 Slos 9 M, (Fmiobn Sl Syl Co e g (S5 Oldos G a0l ;5 AquaCrop Jse 3,

Environment and Crop

Climate ‘ Single simulation run
|

. l >>> Climate
rop

Climate file management |Rain I ETo I Temperature I Ah'nosphericCOZmncentrationI

Irrigation

)
4! Climate file
|

File name ES—SOCLI
Description

Range
1 Groundwater ’7 from 10 November 2010 — to & July 2011

-— =

Soil profile

Simulation
File

— Period | Rainfall U-89-90.PLU Badjgah, 10Mov2010-06Jul2011, Data By University Of Shiraz
ETo ETo89-80.ETO | Badigsh, 10Nov2010-061ul2011, Data By University OF Shiraz

Temperature TMP-89-90.TMP  Badigah, 10Nov2010-051ul2011, Data By University OF Shiraz
02 Maunaloa.CO2  Default atmospheric CO2 concentration from 1902 to 2099

[ §
I create
LT

single simulation run cJ= -Project ;1 célw o ooy 40 JSW

St sl o ALS B ale (6355 S bb 5l S yn gl gy 0TS Ll aio ) 3 85 el e 0 JS3 3
) 63909 slohls plos select file 4,35 5l oslizl L bypye Ll QlSl e 5 domiio @ Caows 53 (e ol 5 S Lidgyy oo
il ]y 398 jlai3)90 059 S CTEALE (g9) (12,5 SUS b g 5355 go>

Cawl cpl Jd s b adls ol cgles s o lis successive years (multiple runs) clls 3 1y o595 bl cole 1648 S
ly odds bl cla Jlo dlass 4 bgsye claosls a5 55,5 Clsesl wlislon Jols o 51 Ges g 395 3)ly 12)5 bawgs b Jlo slass b oS
D9 o ailo 0395 bl g Wb o bl Wi o3l s B cdls 3 as ] Bollas o b blb ke iibg

o sy Jgl el 4d assl wile b s Gl 1 cowl o o3> jlis AV S > &8 crop rotation (multiple runs) cJls s
U BB 15l e g 298 s ol 3l bl b Jlo 5 3 6l wix b g3 sl 4 g b o il ol oglis s ogs algs
23,5 QL] Jl 3y90 (LS 51 So o 4 by
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Environment and Crop

O
=

Irrigation

Successive years of cultivation _jnemberofyears| 15 E! /

>3 Climate

Climate file management |Rair1 | ETo | Temperature | Atmospheric CO2 concentration |

i

-

Climate file i Path
Field | - e
File name m{l{
R\ Description  Daily data Phanrang (Vietnam): 1 January 1993 - 31 December 2007
Sail profile |
Range
E Groundwaterl ’7 from 1 January 1993 — to 31December 2007

Simulation

File
3_ Period | Rainfall W Phanrang (Vietnam) - daily data: 1 January 1993 - 31 December 2007
ETo W Phanrang (Vietnam) - daily data: 1 January 1993 - 31 December 2007
Temperature W Phanrang (Vietnam) - daily data: 1 January 1993 - 31 December 2007
€02 [Mauraloa.CO2  Default atmospheric CO2 concentration from 1902 to 2099

Environment and Crop

@ Climate | ‘ Crop rotation / ‘
-
B
— Crop
-——
File management | Rotation calendar I
O o | e |
ll Humbernfcmpsl 2 'l ‘
Field | | Growing cyde (22 March - 25 July) :
I = 1.| Wm.aw Default Wheat, GDD (Valenzano, 23MNov07) I
<l profi | I Growing cyde (25 July - 20 December) I
of prone I = 2-| TomatoGDD.CRO | Default Tomato, GDD (Cordoba, 1May86) ’

|
E Groundwater |

Simulation

e
-
3 Off-season |

Calendar | | X cancel | Create

crop rotation (multiple runs) cd= —-Project 6 calw by -AY JSS

AN



P8 3 Slos 9 by i Sl Sl Euprde g 1) Sldas (53154005 > AQUACTOP Jao 5,15

(St B3 I3 51y 5Blg (5 W] 55 &4 €Y

ol 0355 )y ol pSen g g e Cudldy asyie > &S Cunl ely; SleMbl 4 by Simulation jisu )l cuewd op 3
5 LS Kis Bl Gaw g pdaw Moy Jold SleMbl oyl S SaS 558 @l cdby g Jhe (giloamd Al 4 oleMbl
Mo yd WNigh deas ds)ie sailes bl o g ad)y Juad Jsb 0 b b g,uSojlul S o)y slaodls 13,8 5yl (ol ]l S oo,
Bolo 95 o (e S &) Capes Sy iy Mo yd (e 5 4850 glb e jl okl L b ot Banlive b Vgane o yiudsy pebaw
dele (pjg e g Sl Ojg 4 Gy BOLS e e Ve dgas (glod 3 (93,8 Sutd (GlalS Sl g)bpdises b alS Sis
Cagboy 55 0jll slall Sl eslatal b b s slasby b g5 0jlail g aday Bos 3 Sl b pdigel b j SB Cugb) 09 e
WS il g |y pAS M) Cundg g dsyie (Al Lol pd U uiS o SeST Jde d baodly () 00)5 oyt i yg g Aile S

5l e 9 SIS Canl ol o0l L A S j5 &S e Lol dxae > Field data g9y bbb el); SleMbl jisy 4 3959 <y
D9 o Colim AN S 55 o 03l yiuled Ao 4 8 (o l); SleMbl LB cdle b obsl jolaie 4 )

r
I Create Field data file
o

I
(double) 1|Zr|ck a File in the list to select

File Name Descriptian

73.13.0B5

73.14.0B5

73.15.0B5

73.10.0B5

82.I1.0B5

defaultCC.OBS measurements of CC, B and SWC at particular days

] UMDO selection

[
Selected File :
defaultCC.OBS i Delete selected file

(= Display/Update Field data

x Cancel | = Main Menu I

Field data Js1 célu by -AA JSWO

AY
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SleML! L6 5 Sy abgype ) I olsise sl oad 4l ely; cledbl L 13 5,5 da bl b wile g JSS o)
IS yn e ool L amis (> SleMbl oSS g Select field data file 4555 5,k 5l & 8 50,8 Gl 1) 565 (a5 so 2y
Al |y was ely; aleMbl 16 A

Szd B3ko o gy pdaw doyd sloodls 1 K 5a jlas Gl 5 (Kile e 1 diges Sy wand Latiiie JKB 55 45 e lon
Do 3)ly JSb 53 39290 Jodr 53 sl oad Cullyyy dsje )3 pAS (glaosly &S (g9 B)leud 5 )b ol 4 ST Cugb) 5 (2L

x

Description  Field data |

Add | I 1 vlmeasuremems Field data

— for soil depﬁﬂl 1.00 Em
@Dayll ’-__——————————-—————.‘J

I Green Canopy Cover dry above-ground = Soil water

(co) Biomass (B) (swq)

When 4 [%] [ton/ha] [mmwater] |

Mr |Date ﬁmmber mean —l stdev mean stdev mean —l stE\N
1 |1 apri I 11 5.0 3.0 300.0 00
2 |20 April 1 30 30.0 5.0 1.000 0.300 1
3 |30 April : 40 50.0 250.0 x50 |
4 |10 May i 50 0.0 5.0 :
5 [13une 1 72 4,000 0.200 150.0 00 |
& |19 June : 20 4,400 0.300 1
7 9 2uly i 110 45.0 8.0 5.000 0,500 100.0 10.0 :
8 19 2uly N 5.500 0,500 100.0 00 4

N e e

| | Clear measurements

| X cancel | Hsoeas |

wleMbl 5,9 -Field data Js1d calw by -4 IS5

AY



Pk Jad
PS5 CulS (g jlwdinge (812 (5 jlwdned S Julod

da 2,5 ity d annlye b Wlg o )5 puS S (gilwanis sl AqUACTOp Juo (la! 9 (6955 (sboodls 0,8 3)lg 51 s
ol dio 3 RUN 4G5 (69, 0,5 SIS 5 (635)5 SleMbl oSS b &S 0 a8 g sla Juad 13 S wyp |y (gilwdnnss pols

Phb Gl Sise ol 29 Colin o295 S 4 )l it plosl g 4l Al 5l ey D5dee ST (giloand ald (Jus
(Ve JSK5) ad &l oo i) 5 zols il Oy |y CleMbl &S ouis

x
e S
'dvance % to end of simulation (2 July 2010) 1 I‘ averag?\
~| 10 days ——o— | 1 Stresses daily | crop cyde I
INPUT 3 July s0il salinity. oo nong .|.. nane ..
& 21]1(‘ " to dEtE_L 2 _d| July - || 2010 _'l | temperature (Transpiration)..... none ... 42 % .1
ETo TITPPE e e -’-l-J- H R —— N 1 water stresses 1
. ’— roduction —— Canopy eXpansion.......... X ... none ..
Rain R ompmil . | 1 —stomatal dosure. .o 3% o 2% .
IFF mm/day | 2 July 2010 | Biomass | 20.185 tonfha || 1 early SENeScEncE ... none 1
water | Drv Yield [ 79851 tonjha 1 | weed infestation JJes. NONE ]
o — e - il F2rblity. v .
quality B \—w————————I \—2;2---------2021

Climate-Crop-Soil water lRain ] Soil water profile ] Soil salinity ] Climate and Water balance ] Production ] Environment ]

10 mmiday

Tr

g Scale |

98 %

CC

0

time: (day) 20 40 60 80 100 120 140 160 180 200 220
I I | | I I I | I I I | | I I I | I I I | |

Dr | Flovsering

I~ Ormm
50

100
150
200

{—@ Mumerical ouh:luti r I Main Menu || Update
- = —— e -

Jo 5l 2o ys doxio — Vo v S5

ey i cpl oyl by Juad 0 1) LT b s dslge Sl olS a8 ol o odls s ola a5 ples Stresses s 5

5 slals o as 33 4ol 4 asg5 L oS (Water stresses) ol i (Temperature) olos i (S0il salinity) cyeo i w5,,8 o)l

Oy w3395 6y o (Stomatal closure) aaslsg, i diw (CANOPY EXPANSION) juuw yiuies drwys p Wlgv o L8l 5Ll oLS A3,

» (soil fertility) S ¢35 Jols Lyl b 558 35008 31 o (Weed infestation);» slacale 3l )liS 31 (early senescence) juw

oy i duopd e (average crop cycle) as, Jas JS 50 ke ¢ (daily) &ljsy ygo 90 & calisee (glayis 3l iso (o)

(Dr) S cashy 5 (CC) sum iy (Tr) 55 yollo sloplugs o rg)s domio )3 (o gl Sl B gy o jolaio 4y 25 00
ol 0 03> lis Sl S5 4w )0 5

AY



PS5 CulS (g jlwding Sl s gl oo o) ke Juad

03> i (oS Gygo s by Jouae g SUid Bolo polie Laid g5 slayiol)l o il dxio (pl 3l asuie oS ek les
9y 32 S5l o &S 254 eolazw] NUmerical output 4535 5l b Jao (9,8 sboyio)l plod polie 4y oliwd jslaio & .Cuwl onds
by L5 Jodo B > Jae (29y3 slayiolyb pled polie o cpl )3 gu o colim Vo) IS5 )3 o 03> LiS axio 4 )8
sl b i (ygien 5l 5 distands 0lS' A8y Al jo g a1y o) 8o (Sl colo gy cud i 4 Jo> pomiy U 3l slagyginn (sl o
Time sy ;5 aVlo 5 ailale wjg) 03 iljg) Cygo & (29,5 b yol)ly yisles 5o Glesl losds oald )3 Jue >9)8 (sl ol )by
ol 0ads 02d L 35 IS5 o &S cuwl s Kl )8 4l Aggregate

Daily --——------— N
Crop development and production I
'f'_ = — I — [ Pr:l:ﬁlefRoot zone Isoil salinity 1
1 Aggregate o 10::Iay From 10 Movember 2009 : z?'l wab.er Lotk 1
l To 2 July 2010 imate input parameters I
" [ Com.pa.rh'n.ems Im ]
O I TN
Legend |
Day Month  [Year DAP Stage Ke(Tr) Trx Tr Trw TrfTrx WP Biomass
mm mm mm % g/m2 tonfha
10 11 2009 i i 0.0 0.0 0.0 100 19.4 0,000
11 11 2009 2 1 0.0 0.0 0.0 100 19.4 0,000
12 11 2009 3 i 0.0 0.0 0.0 100 19.4 0,000
i3 11 2009 4 i 0.0 0.0 0.0 100 19.4 0,000
14 11 2009 5 i 0.0 0.0 0.0 100 19.4 0,000
15 11 2009 ] i 0.0 0.0 0.0 100 19.4 0,000
15 11 2009 7 i 0.0 0.0 0.0 100 19.4 0,000
17 11 2009 8 2 0.04 0.2 0.2 0.2 100 19.4 0,003
18 11 2009 L 2 0.05 0.2 0.2 0.2 100 19.4 0.017
19 11 2009 10 2 0.05 0.1 0.1 0.1 100 19.4 0.024
£ >
Scroll E:Ewn Scroll to date |
| 0K |

Crop development and production — Juo 2955 (g yiel )b dxbuo - ¢y JSUS

Oles cov Lisu SO VY USG 0 Jdd eed 4l o &) 0l (sibdiwd Cyee a4 1) (295 sl el L AquaCrop  Jae

& a8 Gl ) e gl I old dtwd @8ly 3 L b1 Sl e )5 4S5l 5424 (Select output file) g5 bl Gl

2yl polie el oad o3y ol JS5 4 ] asle Crop development and production a3 Cbesl @ jgo ke yob

awd 2o oleMbl Jols Profile/Root zone i pgd 4535 )0 e o 03 Linled vy &l Joame «Sis b3lo 5y Al

;oS el soil salinity 4 soil water content clls g3 (clyls 3¢5 4u 5 ol sl SB (gy98 b SB Ol Hlade aile SB Ldgp

Sygo yd g wmd e iwles |y g ddy Pge Bes jd ol e sle S Ol e 4 basye gy SleMbl Jol cdls Gbl &g

4 a8l dgno Sad Hlde b o niSa Sad jlae wiile w2 o i 1) SB (650 Hlade 4y baye 29y CledMbl pod clls sl
sy S 2900 Bl I S VL (laaY

g Canl g hos 3985 «llgy Hlade sile SB Ol Mo b basye ) SleMbl 5l clazws Joli (S0il water balance) pgu 435

2 1y (owlislgn (6395 leMbl g oy § G (25,5 Sledbl 3)lge 46 B 35 (Climate input parameters) s)le> &35

AD



P8 3 Slos g iy (il Sl sl S e 9 (5 Oldes G52 00U 3 AQUACTop e 3,8

4" ¢l soil salinity 4 soil water content cJls g3 ¢l,l> Profile/Root zone wile 35 compartments s ai 35 ;)51 5,5

D9 g 033 iglos cilies oY 3 S ()98 pgd s el b 5 S Gilisen claaY 5 SK cugb, jlate Jol cs Qb b

02> LS VeV B VLY gla S )0 ol 00 s gy slads 5 51 SO Gl 4 g b puiS CuiS basye Jdo sl g y3 donio
ilodds 03> psgi g By ALY slo Jodx ;0 wlSlax AQUACTOP Juio (sdidiwd 4 a3 g b (29y3 sl yial )l colad .Cuwl onds

7777777777 [ Select OQutput File
Profile/Root zone - soil water content (" Crop development and production
. @ Profile/Root zone Isoi\ water content 'I
o  Day [ Range € Sol water bal i
Aggregate From 10 Movember 2009 SRS aance
 10-day To 2 July 2010 € Cimate input paraiolsdinty |
¢ Month s Cumpartmemslsgq salinity -
" Year € Met irrigation requirements -[
Legend II |
Day Month |Year DAP Stage WCTot Wri(Zx) z wr wr(sat) wr{FC) Wr{exp)
mm mm m mm mm mm mm
10 i1 2009 1 1 4 457.2 0.30 135.2 138.0 90.0 742
11 i1 2009 2 1 396.7 396.7 0.30 98.2 138.0 50.0 742
12 i1 2009 3 1 368.9 368.9 0.30 89.9 138.0 90.0 742
13 11 2009 4 1 359.3 359.3 0.30 86.6 138.0 90.0 742
14 11 2009 5 1 355.7 355.7 0.30 84.9 138.0 90.0 742
15 11 2009 3 1 353.9 353.9 0.30 83.7 138.0 90.0 742
16 i1 2009 7 1 352.4 352.4 0.30 823 138.0 90.0 742
17 i1 2009 8 2 350.8 350.8 0.30 80.8 138.0 50.0 730
13 i1 2009 9 2 349.7 349.7 0.30 797 138.0 50.0 718
19 11 2009 10 2 358.4 358.4 0.30 88.4 138.0 90.0 69.0

<
Scroll E:Ewn seroll to date |
| oK |

profile/Root zone (soil water content) — Juo sl 24,5 axbio -+ ¥ JSS

Daily --—----—- ~ Select Output File
Profile/Root zone - soil salinity e P i)
e Ra & Profile/Root zone [soil salinity -
nge - r
Aggregate % Day Erom 10 November 2008  Soil water balance soil water content
" 10-day Ta 2 uly 2010  Climate input paralsrsuliil
£ Month & Comparhﬂenmlm
" Year € Met irrigation requirements -I
Legend II |
Day Month [Year DAP Stage Saltin Saltout SaltUp SalfTot Saltz Z ECe
tonfha tonjha ton/ha tonfha ton/ha m ds/m
10 11 2009 1 i 0.000 0.000 0.000 0.000 0.000 0.30 0.00
pi g 11 2009 2 i 0.000 0.000 0.000 0.000 0.000 0.30 0.00
12 11 2009 3 i 0.000 0.000 0.000 0.000 0.000 0.30 0.00
13 11 2009 4 1 0.000 0.000 0.000 0.000 0.000 0.30 0.00
14 11 2009 5 i 0.000 0.000 0.000 0.000 0.000 0.30 0.00
15 11 2009 6 i 0.000 0.000 0.000 0.000 0.000 0.30 0.00
16 11 2009 7 1 0.000 0.000 0.000 0.000 0.000 0.30 0.00
17 11 2009 8 2 0.000 0.000 0.000 0.000 0.000 0.30 0.00
18 11 2009 9 2 0.000 0.000 0.000 0.000 0.000 0.30 0.00
19 11 2009 10 2 0.000 0.000 0.000 0.000 0.000 0.30 0.00
< >
up
Scroll Edowm Scroll to date
| 0K |

profile/Root zone (soil salinity) — Jao by 29,5 aiuo -V oY S
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Daily

Soil water balance

— Select Output File
" Crop development and production

" Profile/Root zone Isoil salinity hd

 Time Ra
Aggregate g Ii:iﬁay Fro:wgelo November 2009 :i = wat.er mEE
To 2 July 2010 Climate input parameters
" Month " Compartments lm
(" Year € Met irrigation requirements
Legend |

Day Month  |Year DAP Stage WCTot Rain Irrigation  |Top Surface | Infiltrated | Run OFf Drained

mm mm mm mm mm mm mm

10 11 2009 1 1 457.2 0.0 100.0 0.0 100.0 0.0 0.0
11 11 2009 2 1 396.7 0.0 0.0 0.0 0.0 0.0 57.8
12 11 2009 3 1 368.9 0.0 0.0 0.0 0.0 0.0 253
13 11 2009 4 1 359.3 0.0 0.0 0.0 0.0 0.0 7.9
14 11 2009 5 1 355.7 0.0 0.0 0.0 0.0 0.0 2.3
15 11 2009 [ 1 353.9 0.0 0.0 0.0 0.0 0.0 0.7
16 11 2009 7 1 352.4 0.0 0.0 0.0 0.0 0.0 0.2
17 11 2009 8 2 350.8 0.0 0.0 0.0 0.0 0.0 0.1
18 11 2009 9 2 349.7 0.0 0.0 0.0 0.0 0.0 0.0
19 11 2009 10 2 358.4 10.5 0.0 0.0 10.5 0.0 0.0

< >
Scrol E;Ewn Scroll to date

0K |
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Day Month |Year DAP Stage Rain ETo Tmin Tavg Tmax co2
mm mm °€C —E °C ppm
10 11 2009 1 1 0.0 19 10 11.3 215 388.7
i1 il 2009 2 1 0.0 2.8 0.4 10.2 200 388.7
12 il 2009 3 1 0.0 2.4 0.0 9.5 19.0 388.7
13 il 2009 5 1 0.0 24 0.0 10,3 20.5 338.7
14 i 2009 5 i 0.0 2.4 -0.4 10.6 21.5 3887
15 11 2009 B 1 0.0 .3 0.0 11.0 220 388.7
16 il 2009 7 1 0.0 3.3 -0.2 12,4 25.0 388.7
7 il 2009 8 X 0.0 4.1 3.4 12,4 215 338.7
13 il 2009 A A 0.0 33 120 14.3 17.5 338.7
19 i 2009 10 2 10.5 15 8.8 10.9 13.0 3887
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Legend |
Day Month |Year DAP Stage wWC1 wWC2 WC3 WC 4 WC 5 WCo WC7
vol% vol % vol % wvol % wvol % vol% vol%
10 i1 2009 1 1 4 46.0 46.0 46.0 46.0 46.0 34.0
11 i1 2009 2 1 30,6 33.8 33.8 33.8 33.8 33.8 33.8
12 i1 2009 3 1 27.7 311 311 311 311 311 311
13 11 2009 & 1 26.0 303 30.3 30.3 30.3 30.3 30.3
14 11 2009 5 1 247 301 30.1 30.1 30.1 30.1 30.1
15 11 2009 [ 1 236 300 30.0 30.0 30.0 30.0 30.0
16 1l 2009 T 1 22,3 30,0 30,0 30.0 30.0 30.0 30.0
17 i1 2009 8 2 20.8 30,0 30,0 30.0 30.0 30.0 30.0
13 i1 2009 & 2 187 30,0 30,0 30.0 30.0 30.0 30.0
19 i1 2009 10 2 28.4 30,0 30,0 30.0 30.0 30.0 30.0
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Day Month  |Year DAP Stage EC1 EC2 EC3 EC 4 EC 5 EC6 EC7
ds/m d5fm dSfm dsfm dsfm dsfm dsfm
10 11 2009 1 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11 11 2009 2 i 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 11 2009 3 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 11 2009 = 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 11 2009 3 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 11 2009 6 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16 11 2009 7 i 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17 11 2009 8 A 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18 11 2009 9 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 11 2009 10 X 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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