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calall (e A oLl oSy (5.2 JSE)) Jil Cile e 335ake (ailiadd) A da s peal) lld) culS 1)
alias 43 S Gl de sana w‘ulm e oLiily ardiuall . Jkall 13 mavy <Save as> aul Lais ) Adaud g
o sl Jypandl gt eSS 5l @lalae Y e aaly il Jalat 8 Take 6K 08 138 5 lalaeY) (e aal g 4 Jasd

J ganall sludl daalsy)

Create file ik ¢lid) 3.6.2

obaall sl Ay i) ahaia b g5 B0 ol Jseanall sl Fliall Baaa il Jla) clile L) create file 2aild (e (Sa
i) aYl Jlial die dalie il ol Al maal Cus g g piie iy ol 43000V Ja g 8 o) JEad 5 o) of 4 el
(a6.2) Jsall kil «<Select file> —l JLidl 4 (x <Create file > <k

Create climate file Fl) il gldd) o
ng)h,d\ d).La.@J\ &JLQ} ETo G,A)d\ C:\.\-);.\S\ &_dnj T:J\)Aj\ Q\;JJ cala ;Lﬁu\ }\ JL\.\;\ C\_\Aj\ ala C—Lm.\‘ &_ﬂk.u
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=4 Create climate file — | >

File Name | m [CLI

Description

Selected Rain, ETo, Temperature and CO?2 file

File Mame Description

* Rain |::r-J|:-|'|E} |Speu:if-_: Rain data when Running AquaCrop

|
{~ ETo |::H|:-ne} |Speu:if—_: ETo data when Running AquaCrop

|

~ Temp |::r-J|:-|'|E} |Defau|t temperature data: Tmin = 12.0 and Tmax = 28.0 °C
|

- coz |rv1aL||1-.=|Lc-a.C02 |Def-.=|u|t atmospheric CO2 concentration from 1902 to 2093

Data Base

u Em— fiEy select file from Rain Data Base
IJ
_

[ Create Rain file ‘
X cancel |_Create ]

create climate file ¢l Cils pLa) daild ;(b6.2) JSid)

Create ETo, Rain or 3,)all da 3 gl s kall Jshagd) s aa pal) i A Cila eLid) o
Temperature file

Jshall b omn el i Jad) Cala elid) die (Red Sl o) oLi-10 Sl daas) il £ 5 paat aadiiaall e ny
o8 B5n sl ALl i) el Ll Sy il g (a3l Jlanall 30n3 1) ALYl a6l padl s ol 5 sl
lile 23.2.2 8 5) Calal) i anal) 8 380 Ll Wl 6l el a3 5l g kall Jlagl) sf o sall i il il

(bl Jshell s 5l adl da )35 (ra sall - Al

i Al Claad Lealadial (Say 5 Al Aalie clily 40 o g haal) Jshgll ol 3 sall cila o @ilily o i) (Say
AUkl ezt (Al 4Bl Slalal) ¢l il A il 2 AquaCrop #s& .AquaCrop gebin & s2 )
.(Climatic data 4:alial Cllall 9.2 audll) LAl

Create crop file Jsaaall cila cldd) o

550 shal sl Al ) e aamy LS eyl Ay dmyy J gl Gl oL die Jguandll ¢ 55 padionall jlis,
Jpanall & yial b (e ALlS Ao gana 2l 5 AQUaCrop gl y oy Cilaslaall 628 3acbusy (6.2 JSA) gaill
3205 Aoy 3l Ayl Wl J seand) oLai) die 40 2 GA) Jsanall ¢ 58 jund Say Y s) J sanall 4 slladl
crop Jsasal palliad 418 i lead Cuaat (Sl ol 68 &5 ) J geasall Ol el Jhg saill 353 Jsha g J gnnall

characteristic menu

sdnalaall (e dilis ¢ 50 G AquaCrop e

s palas -
() 58 L) sl Ll atiall Jualadl



(3‘)43:.4‘):\5‘)1.&:‘)?\ 'BJJS) ‘\.:\5‘)‘93\ ‘)LAAAM JAALA.A °
(3ie i yn 5l ) gda IS8 58 ae) clijally Hsiall e
(:L\SS:J\ d:)ml;d\) 3 yaza d.\m\;a -

OsSBy8 n e

WsSEydas e
=% Create crop file - O >
File Name | = [cro
Description |
Crop Type
{« Fruit/Grain producing crops;
i Leafy vegetable crops F s ‘\\f .Y
" Root and Tuber crops Y Y
e LY )
7 5\ / \
‘\‘I
Y A
YAY Al
Planting method
* Sowing
" Transplanting
~
Cropping period...... from| 22 ~|| March  ~|.............. day 1after sowing
To... ABAuguUst. ..o crop maturity
Length of growing cycle
fromday 1 after sowing to crop MatUrty ... 150 days
x Cancel Create

Joanal) cila L) daild 1(€6.2) JLi)

Create irrigation file ¢! il sLii) o
2(d6.2 Jsall) Aull cl juall aal e calall ¢ 5 jbas) dglall A cany ool Cale ol vie
ilall gl zlis) aai 1

D) ds> 2
Godsa el 3

A slhadll e slaall aadiial) daay GaY Cdy A

il (5 ) lalaad (550 olso e 555 e(Eariiondl (5l ohse AaS) ) (el 5 (50 el ) .2
N el gl L) )y Badail (e laay gl ol Lo 3 513



|
Fie Name: lDanmm
Exarrpie. I # partader schedide
Tgen IRR of irgation due {sprinkler - BOW AAW depletion -
Inet. R Example net rrigation regar (alovratie degh 0 % RAW
TR23.JRR Trial 2 fledd Sabk
|
I > fed cropping
Selected File

(None) —E>>> 7 Delete selected fle I
S>> B Dichy i ssoind I
[ X Cancel | | ¥ Main Menw l—(-&uuhmu) f

) die (ol il g gi ) (d16.2 JSl)

(e N 3,00 12.2 ~dll) jrrigation management menu (sl 30 4ald & Gailadll oda Jaaad (S

.create field management file Jiadl 3 )3) cila 5L o

Sle g Gl Jiadl U el jals bl dga g5 Aol D gad da 0 Jiall 5l Cile oL e addiud) 2aay
B0 &l el Jb (e ALS Ao gana g Dl gleall 0da Aol 50 AQuaCrop st «(€6.2 JSil) adbandl Gl sl
513 13.2 ~all) field management menu Jiall 5 )3 4aid 8 Leliaad (Say g <l yial Jlll 38 (i je o ¢ Jaal)

. Creste fieid maragement fie i T 5

Filename | * [Fam
Description
[Mo specific fld management

Field management
Soll fertility (sol ferthty svess: 0 W)

L potents romasz precucticn [mon b <[ 00 2w

Mulches
l—-nluhncmlm -l 0 i.;l“'

Feld surface practices [ 508 tunds
~Practices preventing runcff |

= ‘ ¥ None N gt
None — y
o | T Precent | 0.00 meter|

Mmlm -l
I—Rm:muo’mcs[_o"_;]u

[ xw| (.vultl

.create field management file Jiall 5 )3} cila sL&i) daild :(£6.2 JSill)

(s



Create soil profile file 4l ghaia Cila pLS)

il glaall 038 Aand 5 (6.2 JSN) &y il daie Cal el die Gailadd) (e SLB e sy Gf aadied) e oy
sl (S s il Jlll 038 (i pe Qi Ay il adade < yial jl e ALlS)) de seaall A 55 AquaCrop gl s
(L) e pailiad 14,2 ~ill)  Soil profile characteristics menu 4 il alata (ailiad 4418 & Lgad

EA Create sail profile file 10| x|

File | - [soL

Description :

l

Number of Soil horizons [ ~]

Sail type Thickness

Spesify SoilType | """ 4 l 1.50 meter
Select soil type E/
Click OR <<ENTER>> to select

Soil Type

sand

loamy sand
[~ Soil layer inhibiting root zo
sandy loam
loam

silt loam

‘ X Cancel l silt

sandy clay loam

clay loam
silty clay loam

sandy clay

.Create soil profile file 4 A ghia cile gL daid :(f6.2) JSil)

Create groundwater file 4ésall oluall Cila sL&Y)
1(96.2 JSall) ¢ luadl aal lials A gl eliall Cale oli) die calall ¢ 5 jlial) ol 8 s
¢l olae due gig Bae 1

Bokia olaall Ao 5i i/ 5 e Beall 512

e WS 1) (Jeaill) ane sall (g Adline i gl 8 48 gl olpall zehans (Gas 5 Ao 53 46aY Ala je 8 pddiesall 20ay
(15.2 ~all) «Groundwater table characteristics sl sball pailad 2138

10



ri!gsge Select groundwater file

SELECT file from Data Base —

{* Constant depth and water quality
{™ Varying depth and/or water quality

[ Create Groundwater file

|
(double)!liﬁckaﬁlemthelisttosetect

File Name IDesaipﬁon I \
H
Const15.GWT |constant groundwater table at 1.50 m and with salinity level of 1.5
E - — —
Constant2.GWT |2 meter and 2 dS/m d
| . Vars GWT ivarying depth and salinity .
! |
I

T > > No shallow groundwater table
Selected File :

(None)

| I T>>> {ﬁj Delete selected file I
H

»=> (& Display/Update Groundwater characteristics I

X cancel I | E> Main Menu L— (no file is selected)

43 g olaa Cila L) die 48 gal) slaall £ o3 JLEA) :(g6.2 JSAll)

Create initial conditions file 4l b pé il sLES)

Al 5 J sanall ) shaida 505 Y15 elall (g 4 jill (5 gime Agilaiy¥) L g il Cale L) die addiuall sasy of cany
Initial 35y o g pal) Al 8 Lead Jaand Sy s Gl il JUl) e o 5 Al Sl 8 58 (e a g J) (A
.(17.2 ~dll) conditions menu

Create field data file 4:dial) cllull Cile sLi3)

canopy cover (CC) \H);S 22l pead¥) Skl elaall aat (Aaliall Gl Cale La) die aadiuall e g
Soil water 4 ill Sl s siad) §i/ 5 dry above-ground Biomass (B) ua_¥) (558 8lall 4 saall A1 S/
. (20.2 ~aV) Field Data menu 4lial) bl 40 (& e o)) 58 20 Jiall & (Wil content (SWC)

Create Project file g sl cila glii) o
2(19.2 asll) 2ull < LAl aal e g 5l Cale ol die Caldl) g g5 jlaa) dladl sy
B34k B8l i

¢(2anie Jpdi) Aflatie Ol i 2
(J-\’:\A d:\i.uﬁ) d...\.\au\ (3)})) k-\}l.ﬁ }i 3

11



ji ‘)‘JJ\ @‘)u ‘)UATJJKA‘):\“ uldj dﬁ:j\ 3)‘3!395‘)“ UL“}‘.J}-‘A;‘J‘ uL\"CLLA\ MLAJJAL?JM‘ ?}% “ﬂh.l’_!j
slail s )lial 3.19.2 all) ALl sall avse &l 3Ll elliy 4050 da syl 5 slStaall dsa 3l 5 il 5 (il
(5.19.2 3_4l) Project Characteristics menu g s <l gailad 4 & pailadll Jiaed (Sa (g sl

To exit and close a menu 4l )y z 9 Al 7.2

e A iz gall die (7.2 JSE) A8 JS (e il ¢ gall 8 Sl ds gl 85 sm 50 AE (e s A el
Qacj)s.\li\_}\td\a\)gﬂ\ﬂyc)5533_a.x;.d\)A“y\QAGJJ';S\R.'Q)LA;,.\Q?@_M‘)S\Mtﬂ\bj}&);ﬂjxlém\
-d.alal)

& A s yrall Bl e il ) @l ppnill aes Jalad Q4 X cancel sl <Cancel> o
A 1) AN ) 52 al) die 480

B Maintens | L ) daildl) ) 535l <Return to Main menu> e
ol ) Jads s A 8 Clalae Y e a3 ol Ul a5 5 13) el (Biay (g ) Al
Ledada aadiiall (ol ) asi 1)
Ol L) Jay) Cale (e 33 sale pe i) ) o6 Laie ;e @l e Biad) <Save on disk> e
A sagall J (a dll e bl Laaad Lal) 1aa laa andieall (Say il 38V Cilalac Y Euaas
Ao 5l A8l

pxdisall Sy (Jlad) Cale (e 53 sale i) ()5S Laxie M auly Bis <Save as> e
A ) 53 sad) U8 4ie i) 340 5 o3 Calll (e calise Cale & bl Jadad LAl 13 s

-

RENEE

=

AR5l a8 380 (3] ) L (50 Bl (e L) el )31 3 RS X Sl e il g
AN Ak ol Jaai aaad K Y Ay LAl 1

Retrieve data
from file

Main menu

Save ch‘mges 2

/// o] o] [
/‘/ 1
/I/ No < changes ))

Save data

Aailal) (B g g AN il LA 17,2 Jad

12



Menu reference 4aidll s 5
Hierarchical structure of the menus ail sill 4. ¢l 4234 8.2

panel Environment and crop (main menu)(&swsi i 4aidll) Jgasall g dipl) 4241 1.8.2

Climate ¢ual

v

Display of climate characteristics

—» Import climatic data

1)

Climate file name
—*| Create climate file r—» @

Select climate file

h 4

|

Select/Create Climate file Path {—» Set Path

Y

y

Display/Update Climate characteristics

Climatic data —» @

from the| Create climate file |menu the user gets access to:

Select temperature file menu
Create temperature file menu
Select ETo file menu

Creare ETo file menu

Select rain file menu

Create rain file menu

Select CO2 file menu

from the | Climartic data | menu the user gets access to:

Select rain file menu
Display/update Rainfall dara menu
- Plort rain data menu
Program sertings: 10day or Monthly rainfall menu
Select ETo file menu
Display/update ETo data menu
- Plot ETo dara menu
Select temperature file menu
Display/updare temperature data menu
- Plot temperature data menu
Program sertings: Temperature parameters menu
Selecr CO2 file menu
Export aggregated climatic data menu
Save as menu

13



+ Display of crop characteristics

Crop file name [_’ Create crop file
T + Select crop file
- Select/Create Crop file l path |— Set Path

—| Display/Update Crop characteristics | Crop characteristics

" Estimate plant density

—* Adjustment of Harvest Index

——» Calibration soil fertility stress
\—» Program settings: Crop parameters
L—» Saveas

Generate start growing cycle

—— Select criterion » Onset based on rainfall or air temperature

I~ Onset: next occurrences
——+ Display of climate characteristics

Management 3,)4Y)

- irrigation management ¥ 8\

I * Display of irrigation management

Irrigation file name

—* Create irrigation file {net irrigation requirement)
— Create irrigation file {irrigation schedule)
— Create irrigation file {(generation of schedule)

» Select irrigation file

Select/Create Irrigation file E'—» Set Path

A4
Display/Update Irrigation management [, |rrigation management

l

|—> Save as

14



-field management J&) 5 )
+ Display of field management

[
ﬁ—{ Field || fite name [ Create field management file

[ » Select field management file

mmmwm —» Field management

— CN adjustment

— Program settings: Field parameters
—* Save as

Soil 4

- soil profile 4. gt
*> Display of soil profile characteristics
o Create soil profile file
Soil profile —l fil |
bl | L+ Select soil textural class

> Select soil profile file

Select/Create Soil profile file i Path L—» Set Path

Display/Update Soil profile characteristics Soil profile characteristics

List of soil hydraulic characteristics

—» Management of soil hydraulic characteristics
—» Program settings: Soil parameters

— Saveas

- groundwater sl sl
* Display of groundwater characteristics

Groundwater | #ila RAme | —— Create groundwater file
(Constant depth and salinity)

—* Create groundwater file

(Variable depth and/or salinity)

* Select groundwater file

Select/Create Groundwater file 1 Path | »Set Path

—1 Display/Update Groundwater characteristics [+ Groundwater characteristics

|—> Save as

15



Simulation panel (Main menu) (4wl 4aildl)) 3lslaall 4 51 ,2.8.2

Simulation period 8lskaal) 3 s

* Display of simulation period

u Period » Simulation period

Initial conditions 4:535¥) b g ,ad)
| | » Display of initial conditions

‘:— Initial conditions }— file name

- » Select file with initial conditions

'—> Create Initial conditions file

Select/Create Initial conditions file Path f—» Set Path

¥
' Display/Update Initial conditions f—» |pitial conditions

—» Program settings: Simulation run parameters
— Save as

Off-season conditions sill 33 z & Jag &l

| | » Display of off-season conditions

‘_ Off -season ‘ file name

» Select file with off-season conditions

Select Off-season conditions file l|v Path £ » Set Path

‘Display/Update Off-season conditions [— Off-season conditions

L—b Save as

16



Project § gl
* Display of program settings

. —1—= Create project (single run)
B { o |

——+——» (Create projects (multiple runs)
= successive years

1" Create projects (multiple runs)
- crop rotation

Select crop file

Select irrigation file

Select field management file
Select soil file

Select file with initial conditions

l"i"

psth | > SetPath

——» Display of project characteristics

* Select project file

- Select/Create Project file path |—» Set Path

v

— Display/Updste Project characteristics —-{ Project characteristics }——.@

1) from the Project characteristics menu, the user gets access to:

- Display of climate
characteristics menu.

- Display of crop characteristics
menu.

- Select crop file menu

- Display of irrigation characteristics menu.

- Select irrigation file menu

- Display of field characteristics menu.

- Select field management file menu

- Display of soil profile characteristics menu.

- Select soil file menu.

- Display of simulation period menu.

- Display of initial conditions menu

- Select file with initial conditions menu.

- Display of off-season conditions menu

- Select file with off-season conditions menu.

- Program settings: Crop parameters menu.

- Program settings: Field parameters menu.

- Program settings: Soil parameters menu

- Program settings: Temperature parameters
menu

- Save as menu

17



Field data 4s8al) eyl

l I

§23 — Field data | file name
"N

» Display field data

[—> Create field data file

Select/Create Field data file

> Select field data file

- Display/Update Field data

Run Jadal

l Path —» Set Path

—> Field data

I—» Save as

Run —*  Simulation run

Numerical output

Irrigation events

Evaluation of simulation results
Update simulation results

Display of climate characteristics
Display of crop characteristics
Display of irrigation management
Display of field management
Display of soil profile characteristics
Display of groundwater characteristics
Display of initial conditions

Display of off-season conditions
Display of program settings

Output files

L Path [—> SetPath

18



Climatic data AU <l 9.2
AquaCrop gabiay Al Ll Uil 1.9.2
:AquaCrop z-b_» calhiy alSkaall 5 58 oLl (ya a5y S

ATX)s sadll o) 56dl 351 a A )35 (Tn) Wil el sell 3l a4y —
(ETO) xaall mi yadl - —

(sohall Jshell —

gl Gl 3 CO2 K8 A sl lawgially

Ll Ol (S i ) il B e B iall il

L TnxX 4L clik) 35 ja sy alile —
(' ETo4ead, clik) ETo «wléale —

(L PLU L clile) (g ke Jsbaa lile —
(' CO24aad wlil)CO2 «lile  —

Minimum and maximum air sls¢d 5)0a 43 Al ol aally JaY) aal) o
temperature

2.5 Al Growing Degree Days (GDD) 4eSI il gaill 30 ja da 50 Gluad o) 56l 3 s ds 3 Slily a2dis
IR Jpeanall s Jpadl Ll 5 (10.2 aedll) (Fliadl s il o 4831 phenology ) ba sl suill 5 J seanall sai
Ay et iy sl ali-10 5l iy el G ey Al (i e sl Gl e Jl i 5 jlall 3 ) e i
3l al-10 Sy e daa a3 sa dx 3 e Jasll interpolation als elisiul dlee o) jals zali il o 56 Cus

A edll e gidl

aall sl e Laa ¢(Tyx) Gl o) 56l 550 a G sal (ad¥1 aadl 5 (Thy) Gsesal) ol 56l 5,0 a Al ) aall ()
Al T T WGl Caatia (e 2laml debe 24 5 538 A @) ol 5edl 3 ) ja da ol adl) aslly oY)
Asa sl w8l average Lo sie lagd el Sl S WL-10

Reference evapotranspiration (ETo) (2l - A o

#s gl Sl g Al (ZLiaY)) Gllall LisS AquaCrop gebi 8 (ETO) ern el - Al pladiul o
S grass cuial) e aSU Jiall ) lall oSa dualle sl 8 ol Y G gan e gl e i A o
O (555 T pmad iy JalS <0 Ay 51 ok cen el Jpamnal) oz o) mhandl s 4l e (alfalfa) as

il ) 3 gkl s Aglledy gaty g 2

gt ga-laly Sl Alalas aladi ) 3yl e dysa dlaa )l Adase Gl (e (o el - A padlai) (S
zln e gaall 13 ETo calculator zi- Al Zails jign Cus (FAO Penman-Monteith
LS cUnits Gebl) chland 5 e daasl 5 Ao sana 8 4y sall ala ,Y) Aaas Cilily 20a5 (e L(2.9.2 558) AquaCrop
.missing climatic data 52 siall daliad) il ) sl Cile ) ja) 655 Cam dy gall alea )Y b ol yiind (Say
bl sy G i el by sl alI-10 8l by el G o A de sl i) Qe Jl b

A el Gla i) ol aL1-10 Gl (e 40 53 ETO aff e Jsaall interpolation 13y slisiul dlee o) jaly

Rainfall ke o

Lawily Ay 8 4 ga e )l ddase 8 Alaisdd) of Jiad) 8 450 Hhaal) (aplie 8 Leren aly 3 olpall ApaS 2 jlaaY)
Jshell & 55 0¥ dong-term mean Jishll adl e 4 guadl cildas siall aladin) Guados Y ¢ (g hall Jshell
Logd iy ) aL-10 il plasinl (Se oJshell e g iy g ae Ja 2 gall e Gle Lailade 050 Y

Allas s
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Mean annual atmospheric CO2 sl <idall b CO2 S A i) baugiall o

OS5 hangia Ay Ama jell Aadll & aaall Cus e G eldl 8 e Ja 369.47 dasll AquaCrop gebiy iim
CO2 sl @i 55 ) 2000 ale 55 SMauna Loa 15 Uiste sea ye 3 ulid) g sall a3l 5CO2
¢ al yidl dlaelS (3 Juaill) crop water productivity J sasall 4kl Laliy) 5 Sl slaall skl s o g
(SIMUL 4l 4584 b ¢y 354)) MaunaLoa.CO «ilall (5 33 alall CO2 wlilwAquaCrop gl padie
(At l) AELad) ) il )51 U gls e g 8 i) (5 sall DMl 8 CO2 38 5l (o sindl Jaws sidl e 5 iy 53
Pieter Hans (NOAA)- cus) ggalall (3 Ole ja Lo a8 3ab ) (i i Alisiiaal) (lipedill) ol jpasill doally Ll
eli) die ALy jilias (e iy e s 5iad s Al CO2 il Jlas) AquaCrop gl & badl (84 (2007
(23.2 5,88) (omally i) Ay 331 peall (CO2 lie

Covering climate file guall cila o
Laliadl bl Wi (Tnx, ETo, PLU and CO2) lildl slaul e (f, CLI" 483l Cale) pliall cale 5 giny
5 lia) Zaalia) clilal) Gl yiid &4 (29.2 JS3) ( CO2:Tnx, ETo, PLU) lile 3 45 jak () o< Lgild asy

clilal) Aad8 8 Lebaad Sy Sus Display of climate characteristics #liall sailiad (al jiu) 498
(5.9.2 58 Climatic data 3354

climatic data |
I long record
air mean annual
ETo reference evapotranspiration temperature co,

{evaporating power of the atmosphere) rainfall concentration

ke Covering Climate file with names of
Tnx file, ETo file, PLU file, CO2 file

(*. ETo, *. Tnx, *.PLU, *.C02) 4l clilby ¢ giad Al clilallg (*.CLI) ¢l cilil :29.2 Jsil)
AquaCrop g ciliby 3 3 4333,

Creating air gbkell Jshglly aasall g Aglly 30 al dajn clile slid) 2.9.2
:temperature, ETo and rainfall files

:Text files with climatic data &alia) cllbull Lualll clildl o

i cale (ge Apdlie iy Al LA Al Al 8 Sl Gale Las) Al e Sy of aadid) aodaiy
.(1b9.2 Jsay Import climatic data’

20



———

- = v B s
lrz‘\"—::m\‘ —— (a) |
~3i oo |

J 2 ’- D (wdcrh-* (b) |

\
(“)I:M.r‘h‘vﬂlo*l

Vi Vi Tt e e . l .

- I acmdiraced ¢ \

| A Agroet L -3 1S A0 | 4 )vut.-.‘ W
\
| e Lhn-100c 100 - Ol mparthrutoned Oreps |
[ ) S Kroem Vrpor Owmex s ' Pty

“ - — —a ~ - oy~ - wrong Merend: | by 7L - 31 Docender 200
) I s U Omtns Lynbem Cimante b v e e wibes oy O 6ok O vy 01 11 Seiewder 204

) S, dats

ﬁ_ eset b file management panel W _
Marspoment ‘-.“

< 3)

.‘; L n_ roe - 1030 Jo Dot s il doveng shmashatinn oo
ed .
’ '-.~ ok el — >rm I sl |
| L ’ﬁ' rwrewy — || | v |
| L
Slmuhﬂm— N 1= D g and s f gl P 20 My ¢ Ter M My
: 3 £ Ham tuve I (we We iy sebevtod!
! -n Lvew Cordae R ] ol mawy e ol A Sapom®y - —
—
,‘4 _— —
o, Tewwy L i iatd
| - ‘u‘ i Gl — Per) o o e s b

© nariwes |

cililally aSal) da ol miky main menu dwsi M Al i <Climate> Fla ,a¥) L5 (1) 11b9.2 Jsill
5,0 4a ol & <Select/Create Climate file> ¢l cile &iif 531 ja¥) BA ¢ asdicial) Juay (2)
(4) 3 3352 5alI(CLI) AL lildl af iy (3) Select climatic file (Ala cile A4 4aid M) il
il (b) s¥) JLidy gf Baa CLI Cile L&Y <Create a climate file> (Alia dila (i) (@) ¥ JUsy
ol cila (e (s e g g A s i A 5 a wilile sLalL <Import climatic data> 4l clily
sl ) il
Lealasind (S Apalie iy g1 5l s shae Jshad ol (oan yo s ol 5 ) a iy (e ) i) (Sadd) cilibyd) Callss
il § .l gﬂ\ 48) gall calalall eLinly calilall A Haial 2ie AquaCrop a=ln A G«A)«.\\ )54.3-(:\.'\&\ N
Glas gl Ludid) Lalid) i) o)) (Ke (L TnX, . ETO, “ PLU' Galsll <l b ciile) abial)
AquaCrop zU» ) (109.2) Jsaall A daa gall
P txt’) el cilile LAl clitel! Al Guedil) @ duail) clital)
d3ia ) 38l Aaliall i) 585 Cus (Notepad gl g plasiul o 5L o5 (sAS) “ txt’ 483k Cala ga (ol Calal)
il Excel clile cilily (e 4 sale cilild) 038 585 (2D9.2 Jsaall b Jie) saecl IS8 o 45 )3 dime
(E0) 55 sl shad Q1 o clas gl saae V) glie () sa) A BUS (6 () 5 Jadd Dl )

LAquaCrop g=bis () Wl il (Say (Al las gl g Lalial) il 1(1b9.2) Js2a

AiSaal) cilaa ol | W 5a 5 Zaliall Jal el

¢ o) Bl a clily

°Cor°F (Tmax) daall 3 ) yall ds )

°Cor°F (Tmean) &)l 4,0 Jans

°Cor°F (Tmin) wall 3) 2l s )

51 5¢d) Ay sk il

% (RHMax) (odaall 4l 45k )

% (RHmean) ddll 4 gha ) Jaxa

% (RHmean) ¢ _all il 45k )

°Cor°F (Tdew) il ddadi 3 ) a 4x )2
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kPa, mbar, psi, atm or mmHG e(act) Azl sl Ha Jaria

°Cor°F (Tdry) 4dali 3] all 4a 50

°Cor°F (Twet) dakall ) jall 4a )0

L A by

m/sec, km/day, knot or ft/sec |  u(x) il s (e 2 X glii) e bl de

£ shud) clebu 238 5 wadd) £lady) Slily

Hour (N) a2 DA el g shull Lssall 304

(N/N) (el & ghandl Al 324l

MJ/m2.day, W/m2, J/lcm2.day, mm/day, (RS) 3_pall z) ga¥) gla] ) sadl) glay)
cal/cm2.day

MJ/m2.day, W/m2, J/cm2.day, mm/day, (Rn) flall glesy)
cal/lcm2.day

Jdsaaall 2 all mii- A0l ETo

mm/day | Jsasd xa e il — 300 2l il 5 ) st Clily

g Aaal Jgbgl) by

mm or inch | & e Jshaa

Jsbagd (Js¥) 2gandl) Flay i dpa gy iy (A UL Adlis clily (¢ siay i cila o JUa 1(2b9.2) Js2a
Ao Al caliadl B0 ad) A o (CaED 3 gaall) cdygiall Ao jally Liall ) adl da 3 (AL 3 gand)) caally 5 jkaall
Aila gLl e ju (Oualdd) 3 gaall) a gy ALl waddl £ gl Clelu (i) 3 gardl) 4y gial)

0 1ls 30 £.5 4.2
0 19 20.7 5.8 2.9
55.86 le.8 29.4 5.5 2.5
2.2 1.5 2e.2 2.7 2.7
0 14.5 28.9% 9.4 1.1
0 11.3 30.2Z 10.2 1.3
0 1z.7 31.2 11 1.4
0 15.1 33.4 10.7 1.5
] 15.7 34.8 10.7 1.8

Uaie Lalie by o oaill calall (5 giny 3 yed ol (ol 3 e JS) & jde ol dae g aliall il ) oS5 G oKy
il iyt Cang L siaal) (e 23a] & suins o gia (st B30 5 AL AU G ) ) 23ma e Jiae DA
Aaliall Jal sall slansall dgal sl 8 W i (Sa15 (999.000- ) Lol yid) Al o3 (555 Ll Baaa0 G ALindy 33 s8dall
caldl Gl (4b9.2) Jsall) (Import climatic data) 4alie <l 3 i) 238 i (‘Climatic parameter’)

:Emb )L.uj L 6.4.\3\

a5 ) bl il Jlaall e gV ol by pdiall ALY aaed U gle (Castiall) Shaul) s (585 1 k)

iy el Jlaal) (e el 5 ddie ol aaly ol (Jasial) l) Taliall Gl a8 sl S g ging ) il

(239 Y a8 () gaeliat i)

(109.2 Js2a) £aliad) ol sall aal by 3 see IS (5 sing Baac] 3 e i oaaill Calall (5 sing Of Sy 1320 Y)
:iImporting climatic data £aUa) cllu) 3k o

1(209.2 Jall) cleal s e e (Import climatic data) daabiall i) 3 i) dai (g giss

Laal i aia Al LAlial) S 6 giag A il Calall LEAY ‘Select file’ W Ja1 o

b casiall 5 haudl) ) sl alidl bl il Jaad) sl “Time range’ el Jaadl o
(el L)

83 siall i) (3 Ledlan s 4alidl Jol sl aaadl :‘Climatic parameters’ 4iliadl Jalgadl o
() alall  3ec Y1)

(b Als 8) aa el i Al Qlual 4 sl Oladll 1oadl HETO 2 sall i Al o
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L PLU" S5 . ETo’, 5. Tnx ik cLay : ‘Import climatic data’fatiall <l 3 iu) o
AquaCrop z=b  <lly 3aclE 6 Clald) oda Laial (33 ) sisall Laliall bl 5 sias Al

Tabular sheets

Import data: File type

Froee format text fle ("t or *CXT files)

Select file from Int

e ] 1\ \AGuaCrop \TMPORT

Carn.txt [0 c [osdsk]) -]
A =

Chontamarca. txt :'B <\

(= MyPrograms

. e

[Bcoretsasd et | ameoRT |
L]

Magere-Selan. Ixt

[roand. COXT

:

rneel . bt
[ ~double chck on folder
“ La-F32-Ato, et to change path
and view conteats

Taldmara. txt

cile 54 rAwadd) Wilgal sx (Import climatic data) &Atal) el 3 pia) daild :2b9.2 Jil)
- A4 “Climatic parameters’ 43Ul Jal g2l <“Time range’ e}V Jaall ‘Select file’
“Import climatic data’4atiall cllbul) 3 il CETO’ 2 sall

1‘Select file’ Wl sl dgaly o
dpealll Al maen (95S5 Aaliall bl 5 sing @A) alll Calall (2092 JSal) ke jia) dgal y b padioad) sy

Sy A g e AquaCrop zbiod IMPORT 4ie all 434l & s asall (“txt’ or *. oxt’ 48301 <l 53 culalall)
raae i yay calall Lis) e galiyall o gy 5 AT Aiia (e Lpai ke 3 ) gy o Jlesall iy axdill

hr s el Jiaall g eV of by pdal) o ALY e ae Lasae 385 5 (Gostall) bl Gl -
Aalid) i)
eadl) Calll 83 s sall aliall Jal gl 230 e (380 53 3l g 32ac ) -

Cllall (e Baaef dayis 15hu5,326  ssisy s ‘Eldoret.txt’ il alall jlia) &3 (2b9.2) JSall 4
(! s Band (5 shaall J shagll 58 )l jadl da o Jaws gl g Liall 5 ) jadl 5 oadaadl 551 adl 4 5o Ul o gha Ja) il
4Lalidl dalsall s ‘Time range’ el Jiaall oy saall Gindiall 3 Zaliadl Jal gall 5 a3l Jlaall saas S

.Climatic parameters’

:‘Time range’ (iejl Jaall 4galy o

O0) el dlaall s (Red ol dde ol A ) Ul g 5 (3D9.2 JSall) el ) dgal s (3 aadivaal) saay
Al Y AT a8 g ol gi 3aal Glan sie (e 8 le S 1Y) daaa alay Laliall bl Jass 5 Y ()6 ) L &
O Skl Slas e zalidll G e (nOt linked to a specific year) Jball JLid) abig (ume ale paa
& shud) aae ae Ol dae Gty o Gy 4 gaall dsdiall 8 3l sl Qi padiall Al die ()
s huls ‘Eldoret.txt’ (209.2) JS&l) & o i) ai o3l cilall dpnilly aliall bl (5 sing s3) oeaill il
(31 July 2013) &ledll & s (1 January 1999) &l &)l (s L sa 5,326 Liled aa g 43l 223 5,326 4Ll
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Al el ¢ maill Calall b Hladll are ae bl Claw axe i o113 (3D9.2 JSAl)) e ) Juaall (sl

bl ol el oS Vs (“Adjust time range’ bl Jaw Jae)

2+ Import climatic data ‘ s E@w
M i i i, iu. an N e
1|  Select file ’ imatic parameters l ETo ] Import climatic data l
| - Type and time range of climatic data - —
i ‘ T {+ Daily ‘
] | YP& o~ 0daily }
‘ ™ Monthly
H | 1
‘ [~ Time range ———
\ I notlinked to a spedfic year i
| | Fistpay [ 1 ~ lastDay |31 v [
“ ‘ First Month ! January hd Last Month ] July '1 | ‘
|| FirstYear ] 1999 Last Year 2013 [
‘——>>> number of daily records (=5326) in specified time range }
i

Xl |

I Main menu !

Import %ata &l 3 il 4ail e “Time range’ a3l Juaall 4y suall dadaall :(3b9.2) Jsi
(g obal) Jshagdl g 8 all 8 (cagal) cliliad) (e Jish Jaw g 927) “‘Eldoret.txt’ «illl climatic data

:‘Climatic parameters’ 4ALll Jal gall 43 50all dadiall o

(4b 9.2) Lalial ol sall Ggals A (3ae Y1 8 53 sa sall lilull) Lgdlan 5 s Aalial) Jal sal aaay axiiaall o iy
(109.2 Js2) AquaCrop gk 8 Wal i (Say Al Laliadl Jol sl 2adY el saec ) Q8 1 sl jlaaly
DAy Opmaad g sh s gladl szl de sy o) g disha sl a) Sl slenls agrent Cilgal s G A Jal sall el
Y Glily (s sy e dgee 2aail 203505 ('NONE’ s V) 4 sina ddla) dgaly a5 (ke Jsba g oan e

.AquaCrop G.AL.\){ ) Waal i (S Yy Sllll sda aladil afa Allal) 238 D) Aalidl ittt (A

Dbl Al Jal=ll Code Jaall s Unit 3251l s Symbol 3«0

(999.0000-) dual 38 dadll padind | oaill calall (0 3 pae IS 8 Missing data 32 séaell llall axe
2 e e e 882 8kl il ) 3L Leliaed (S Al 04 5 B2 gadall ULl ) 3 LA
glesy) 5 & skl 52 shie iy 3535 Jla (b ormpall il Aed ol el ya) AQUACTOp el
3 all s )3 (e B3 s8e iy dad ol el ja Yl oda e 5 Y Lol A ju ol el ¢ skl
S il OSay Y SN 3 yilae 33 ) sl oaa pe e jAE by ol (g kel Jshgdl ol o) sell cakiall Ll
33588 iy (5 523 (Tmax, Tmin, Rain, ETo) &3law

XY 6.4.\!\ aldll Dy LS ousall @L\A\ Jaladl (GA.E:J\} Laall J}A;.“) Data range i) Jlas
On oal galill 3 saa calS 13 bl o i) (S Yy el L 3aasal) 3 gaall a2l Of Cang adl
ccalall 53 g gl il Sl

JSI Lgaladindly G.AUJ:\” posiy Aé.“\.\\ 3 gaall P (A; u_'mb ui“) Program limits G—At\‘)..\n = 3aasall 2 gasl)
Sgaall Jany of padivsdll gkt 33 ) sbsal) ULl Jlaall and it dpalall 038 o jlial oy Al dale
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25 13 (7b9.2 JR&) Limits of climatic data 4abiall i) 3gas & yha e gali il (8 derdind)
Gl spas oo el HLialy 3 ) Sl AN Gl jaiad ol Jan 3 uS f laa 3 pmea zelipd) 350a
‘Climatic parameters’ &:atid) Jal 52l 4gal s Jinl 22 <Update Data Range>

—

s, meort dimatic dalz. o i / -
- Climatic parameters — /| abular sheets

D EN - ENNE

<< click in cell to select p ter >

Symbol......... Tmin [Tmax [Tmean IRain |

1| % °C oc | Listof chifle Pa. A te‘ ”**.' **** ——
; Temperature I Humldltyl Wind ] Sunshine Radiation I ione I

Code........... 103 101 102 CoRE

Code |Symbol |Unit IDescrigu'on |
601 BES mm Rainfall
602 Rain inch Rainfall

bt
i Data range...cusssssssssssss
Column Max...| 16.6 306 215

default for Comntin...| 16 | 161 | 118

undefined

values Program limits (Data F
Upper limit....| 45.0 45.0

Lowerimit:..| 150 | -150 |-15.0 click to select parameter

access to
data range

Ldlia cliy o il daild 0e ‘Climatic parameters’ &aliall Ja) gl 4 gaall 4adiall 1(4b9.2) Joil)
crabind) g Ldal) B0 Al B (e gal) lilaad) (e Jash Jaws s 532) “Eldoret.txt’ <l Import climatic data
(gl Jskagd)s ) al) o gia g

FETO’ (raall gii- Al dgaly o

il sheall dpaay axiisall o iy ¢ B3 ) siasall i) e gra el e Al Cluad LIS Clly jigi Ja b
(e il ) (5b9.2 JSall) ETO & saal) dndeall 4 iluall 2 glhadl) cilibud) g bl Jsa
uaxll ki) Coordinates of Meteorological station 4dUall daaal)l cifias) =
A Sl Gl Glual dslhae Slagleall w225 r(Altitude gl Ny Latitude
extra-terrestrial radiation sl <Al xie gliY) s psychrometric constant (y)
CLEaY) Jiedl 4 sedaaw (N) asd) dsb ol oabae¥) el ¢ shudl clel 2 5 (Ra)
e ¥ (222 m.a.s.l. and 22°22° N) duxl 58 glii Y15 (sl lad ad iy Ldla
sl i Hal Claald @libd) o) il
48 yha aladiily s el i Al Gl 2y 1 pal) JAGS il il Badinal) Ll cililbd) =
.FAOQ Irrigation and Drainage paper Nr. 56 (Allen et al. 1998)“.—\:\3S @ 5y #diall FAO Penman-Monteith
Sl Aoy -4 g ladY) -3 el sed) Ausha 12 o) sl 550 pa -1 Al UL ETo Gl zUas
bl dash daw e s 5inn A il ‘Eldoret.txt’ —ld (5b9.2) J&ll & Juall
O3 ganll) 38 gia Jaid alaall 5l yadl 5 Lial) 3 ) el by o a Asa 5 (g ke Jshan 53 ) s
Cslhall el iyl s g Liall 3 ) adl e asllaall sladl iy adin el pafi s (251
sa3sall Al aladiud sl g (Tmax-Tmin) ¢l el 31 yad Lial) el 5 cadaal) Zasll g BLA (e
bl Ao Jas sl
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S5 TN s g plady) iy A ase Jla B 2 jall geiie Al Gluad 4y gllaal) Cdlalaall =

FAO lIrrigation and Drainage paper Nr. 56 <l (A 3 ) sdiall 48 yhall aladiul & 1g) ggd) oy

B3588all o) sell Aysha )y 5l 2Ll Ao s gl plady) cilily dad el

(Liall 5 oalanll 31 pall s o g LA i) 3l aladial): Bl pad) cla s 58 Ak —
Caling s owyai Jabae g (KRS) diaxdl) Jalas L(RS) 32 g8al) (usadl) plady) dad o
o dsag e Jla b Ayl Y1 Aall aladind (Say LAl ddaiall 5 Adalud) dibid) o L
(309.2 Usa) Laliall Aosall o gal consliall Jlall HLialy elld5 (KRs) Jalasll sains

Jiaal (Sa LS a8l =Ll by dal e ol de s das il ple caiuat JU) (S —
Jsa) Laliall dasall adsal Culiall JLall sl i Edit’ o mis Jisll 3 ddle 4o
.(3b9.2

iy e 5l igie ye el sl dish ) Clily ()5S Lavie 1l plal) Ay i i -
A0 e Ay d (Tdew) el ki 35l ja a0 o =l Bl il slall iyl s
b Wl Akl 4ad 5 Ak )l a8l sall Tdew = Tmin 483l <l (Tmin) Wall o) sedl 51
OsSs Al o3 oy Liall 5 jall da o vie aadie ye ol sed) 05SH o (S dilall 3halial)
£ 5adl B ya A 53 (e il pd O ) i) ey il Ak 5 ) e s ol Juad) i)
sl i) HLal laaly dalaiall dya) Y1 al aladid (Says plas o e Jla 8 Laal)
(3D9.2 Js32) aliall ddaaal

Impon climatic data =)
Sedect file | Tume range | Chmatic parameters .l-wtchuuchu |

Coordinates of Meteorological station
.~

_——— )
287 meter above sea level (masl) -

tatitude | © degrees | 33 munotes | North ~!

-

ETo calculatlon (FAO Penman-Monteith method)

whered Mo {Tmax) and mesmun (Tirn) ae temperatre (avadable)
Mlumdly Actual vapour pressuse d from Tiwn) - estyngted
- Radation coer Nt radhation (solr radaton estmated from (Tmax - Tmin) dfference) - estmated
Wind ‘N Wind speed (estmated from speofied average value) ———— e1tmated

CoeMoents Estamation of Solar radaat

5 < ., 0.16 {nterex) 0.15 (cosatal) .. »
L WOE MeBnaing Suing o) Rs= | 0.16 * SQRT(Tmax - Tmn) x Ra

@ == ‘

Estmnatuon of Wind speed

™ Wt wnds in area 8t 2 meter sbove ground aurface
| 3 ‘-—’ O— ® Ight to moderste winls in arey  ————————average wind speed = | 2.0 [m/sec)

" moderate 1o strong winds in area fstmation of Vapoer pressure

" nand or sem-ad wres Yﬂvh-fm'mum[_:r:"['(;
' 4 k__> O~ @ wemi-bumd of bumd ares .
Angstrom formula:
> _ Rs = (8 + baMN) Ra a=025
l" 5 ‘._’ G defatt (ro calte aton avakabie) [n- 0.50
& | (™ colbrated vakoes for ‘0 Y | O sky: Roo = 0.792 Rs —— odusted for station slevalion dose |

Import climatic data %alia clly 3 i) daid (W ETO’. (o) mii- Al 442l 5 :(5b9.2) Jsil)
a7 (1) L(gobal) Jsbglly oaliall g Lial) ) jall da gal) cliladl (e Jash Jaw s 523) “Eldoret.txt’-ilal!
Bdle clalaa ad (5) JBu) bz (4) gLl de ju (3) 258hall add) plady) dad i L3 (2) Cbdlaay)

.Angstrom

iy 1Al 38y dagdll oo Wlida (S 1) wadd) glady) Glual Angstrom 4de cildas =
gld) oS Laie (RS) 25l owedd) glaly) sl Angstrom 483 AquaCrop z=U»
Ja & (b=0.5:a= 0.25) ¢sulll dpal i) ) piiiudy maaly . 5o e (RN) iloal
glai) dad s (RS) 2l sl) oadil) g lady) (s Aol Aol Uit i) (il 5 plan ad il
gl dad Joaely maly 7 )l Akl 2 sl gladl il (RsO) ddba slaw 8 oasedl)

26



Lela) (Sad Lasa s Jis (s bs @ 0l 3 les o bt s (8 (RSO) s ie dlaadll
(5b9.2 <)

83 g8kal) Ldlial) cililbydl jafil 4l 58Y) addl) :3D9.2 J i

Aok i@y dagdl) LAl ddasal) ad ga 3 g88all Jalad)
. kRs =0.19 ‘:J:L».“ die n ] ]
el G2 4Rk PN e m (Rs) medll g2y
kRs =0.16 "
u2=0.5m/sec = s Ay, m ] ]
u2=2.0m/sec = Uvine ) dida 2L, = 2 gl e b de m
u2=4.0 m/sec = L VAl (u2) L s e i
Tdew=Tmin—2°C = Ay 4pd g Ay dihaie 4w Jadi e ow
Tdew=Tmin = byl o Al dihie 3 m | gall Akl aday  w

:‘Import climatic data’ 4:ale CUly 3 du) 4galy
sy (6D9.2 JS&) ‘Import climatic data’ Aualie Glily o yiv) 4gal 5 (A aadiidl o 6

oo ) ACal) dpal Y1 Al lse i adiiusall gl 48 paliall bl cilile Jais a3 Alaall w
<Path> jlue ye¥ aladinly (AquaCrop e o ‘DATA’

Clalall o3 £l (Say s laall Jshagll s am pall i jall 55 ) jall cilalad dpal Y1 i il clandll  m
Crana Aalia) i) € 13) -3 A4S Falie iy 8652 ade S5 laase el Jaall] 2o 13) Lo
i A s Al 6 Lo Cosllas) Lehoad o3 8 Zalial) dlasdd) cililaa) -4 gealipll s20aall 350l
()

<ol 5 551 pal) culile L) ey V) o3l Sy Y A5 (. CLIY) ¢lial) Calal (ppal 5Y) Copn gill g ) m
Jsall & ‘Eldoret.txt’ oeill alall Jall 4 LS (“Tnx’, ‘ET0’ and ‘PLU’) halls an el i
.(6b9.2)

Jshaell 5 31 all dua sl i) (e i sha o (5 sing (i cile) “Eldoret.txt’ il alall (609.2) JSil 4
ala g (adaall g Liall 3 ) jadl 83 ) gisall A gl ULl s sisy “Eldoret.txt’. Tnx’ ) s ol L&) & :(L..;‘)L.A\
Gobe dsba oy an all i Al de gl adll 4y pusd) 2l 5 sy ‘Eldoret. ETO o2 e - ,as
= Eldoret.CLI? Al cale oL} (S s ohall Jshell 8 ) sinall dp gl <lilill (5 5isy “Eldoret. PLU

.MaunalLoa.CO2 =l 8 Calall xe 48l llal)

<Import climatic data> Laliall bl af il JA‘X\ plaatiuly (BJJ}LMS\ PEEQEA|] auggl,,) Olalall L) A
(AquaCrop s« & DATA alaall sa ) 5i8Y1) aaiioall 38 (e 20l alaall 8 Laéss g

albal Jae o
25 gl LA A5 g ja KT ol Taas KT Gassi Ao J geaadl 2061 3 gaall Jaaad (Sa

3l e ) bl g 5 s (g skl Jshgd) @l e aall Calisg 15 laall Johgll clibd o) aall -
(e 5l ke

) s A Jal sadl (g ke (Y 2 5aa) s zelall JAy Jaida g Aacall) Aygha il g 3 ) adl da ja agan -
Adasiya al g2l 038 (Y dal gall 8L 3 ganl) 505

g2 s S A g3l 5 A pdiall 5 el UL L A e e pal) S 1zl A pad Llad) gl -

i gl g dnaall Adde 485 A G yad) Jady AoV aal) saaty 1 wadd) £ ghadl g glady) cilibad Lladl agaall -
gV (el bd aat Y siie Glld aodiaad) aa g 1) i) 8 5 slaill (e ey mess 5 alall e
.(5b9.2 J8i) Import climatic data 4aliadl QUL A sl A8 e ‘ETO 45l Aaiiall

- A a8 oo AQUaCTop g=bin (o wadll oy 18 pdilia 83 glusal) (22 pal) iie Al ol Lilal) agaad) -
w553 o sie RS (g el 5 (g pdall g pa gl orn pall
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Sy

o lmpuldmr:au~‘_‘;- ) ) ol i
Select file | Time ronge | Cimatic parameters | ETa € Import cimatic data ) 2, SetPah » w
Pl RO B Ly iR
S R e e Bt T
| DESEREON s e s Gy IO A AR 1 My 1995 UMy B1D,
'flén-nb-——m_"—.m ( z) 'j
: DTN L., [0 ey ET0 48 (3 Jarasiry 1990 - 312y 2003) ‘\'/’
7 Raiofekthe — gt WU 30
~ Deacriin oo Fdbred s duty casrta datn (1 Mirawty 1990 - Ay 018 _ p# =

-
-~ -
~ -
; S e e s s e i o

-

Data base
L

~

|

Ldlie ciliby 3wl 4aid e Import climatic data’. 4aliall clbu) 3 ia) 4galy :6b9.2 Jil)
i) g Lial) 3 alt dsa gl clilall ¢a Jagh Jam s 523) Eldoret.txt’-ilall Import climatic data
<Import ) il (3) LAl cliul) clile cllsa iy slead (2) saal saai (1) (g kel dshgl s
(Alia Gile $LA ey (4) crollaal (aiilly LAL cliLal) 2,500 o3 climatic data>

Cilibl) Jlae andil Lud) 5idY) adll (4b9.2) Jsia

SN RN JAla Jal gl
300 mm/day
1,000 mm/10-day | O mMm sl Jsbell g sana
2,000 mm/month
+45°C -15°C 3 allda
100% 15 % FE R
8 m/sec 0 m/sec Al ZLN e o o gia
5% 0% Uaall by hase) (Saal) keI e sl gladY) e il aiY)
(Alad) (3o sl 5
10 mm/day 0 mm/day sl zim Al Jas sia
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=7
== Limits of climatic data

[Station: _Eldoret

Raintall - b

Temperature ...
Maximum, mean and minimum air temperature
Dewpoint temperature, wet and dry bulb temperature

Relative humidity ... =

Maximum, mean and minimum relative humidity

Vapour pressure ... >5/00286 ... RPa i 9.5825 < <—
Actual vapour pressure 0.2857 .00 mbar 'I IIIIII 95.8248
Windspeed .o ) [-29 - 1 | mfsec

—— Pttt Sl |
January... ‘

Radiabion ... oiih s i i || 29. f

Solar or shortwave radiation, ! | 5 g | g

Net radiation ’ i
Ra 45 M3fm2.day — accepted deviation ... + ré- Il % i

20  Angstrom equation — ; B

|a=0.25

| b =0.50 Rs=a+b(n/N=1)Ra |
(a) ..J:rmn'” P | correction for altitude (2097 m) |
"~ !.atitude station 0° 28 Nortl
il T pep———_ A
ETo (reference ET )., ] 0 Doiiiinh P = A ] 10 -4

JS Llad) 5 Laall 3 gasd) Jaaes Say Ena [ imijts of climatic data %aliadl clly) 3 s 4aild :7h9.2 Jsidl
(6) &xasal Tl A s (5) Lasll) A shasl) (4) 50 ad 4203 (3) 5 (2) s ohaall Jshgd) £ 3a2a (1) 100
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Program Settings gl i) 6.9.2
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Crop Parameters Js<aaall @ sl ) 1.10.2
Crop Type Jsaaall 58 o

b b was Jsane ol die U Jsanal ¢ 5 DR ae LB peanall @l il )b £ iy e Caliag
o Omadll 24 (3.6.2 5_3l) AquaCrop

DY Oe 3l ARl JSss 58 asfruit/grain producing crops sl sl el datidl Jualadll -
.(Harvest Index duasll jis <l b WIBa Al flowering

s olhe Y cpan Jla JY) Sleglae 358 Y Cualeafy vegetable crops 4d) ) Juadll Jualas -
(Y e Tedy slanll S5

PEN el o oS5 e Teay ladl JSis 5y «s) root and tuber crops i all s 4,3l Jualsall -

i (b i Lay ) Ay je (g ST (pdaill) (il daalall Jualadl)forage crops dsdlel) Jualsdl -

Calibrated Crops 3 sl Jualaal) o

A ol ¢ el A Jualaall lgie 3aadll s L3 plae <t & il 5l e AquaCrop by sacli g sias
5ol il uadill alie Sl cual g Sl i il el geall s ¢(nd ) A1) a8 aal) 51 )5S cUaldad)
&) ling S5 cdadh Lgiad Al Gl dalla clild) oda (5S35 8 (5 AT daalae clile @l sdiiall (8 a1 il
el gl el ) A4S ) Dl Sy ) sl 35 )5S Glls e dd) Ja g 581 s aie 5 jlaall (e 2y 3l
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Conservative, cultivar dlaal) £ g Ciially dilatial) g Alilaal) Jualaall & fal b @
specific and non-conservative crop parameters
:(@10.2 Jsoa) o Daadll &4
O aad) a8 sall o &y play) il sladd) s el 55 e ae g n s IS pa Y AR Jualaall @ il -
Gl Jie @y GDA el ol Lo Gilial) ae s Yl il jU o2 o Loagl (i sl as Flidl
(WP*) 4y spa) ALSY Aasal) olyall 4palis) 5 ilalga)
Chia Jlia) die Jaed ) <l jial L) o8 #liag 38 Al g g chivally Allaial) Jualaall < el by -
die Aa g iall Caglall e Al b a8l Galiss Laie i o geanddl 8 pladd 3 Al Caiall e calida
ool A8y sk Qo die ) (L adae 8 da g ) ol Jasdl B 1a]) B leall
W5l 5 Jgmanall ) jial b 4aild 1210.2 Js2

Crop Phenology .Js<asall L gl sish 1

Symbol Description —iag! Type 1, 2,3,4

) 45 35 2511 ¢ 5
1.1 Threshold air temperatures for growing degree days
Jmanall gai 3 ) Aol cildal) 5 ) s 01,1

Thoase Base temperature (°C)sall 3 ) yall 4 yo Conservative
Tupper Upper temperature (°C)ulsl) 3, ,all s Conservative (1)
1.2 Development of green canopy cover iyl il slaall ekt 2 1
Canopy size of the average seedling at 90% emergence Conservative @
CCo LY (e %90 e J il Jaws sial il elaall aas
or canopy size of the transplanted seedling (cm?)
c\‘)Aﬂ M\J‘\J_’M\M@M\ ;M\(\;A NI . )
Number of plants per hectare LSl & <Ol s Management @

Time from sowing to emergence (days or GD days)
(a3 3,0m a0 sl all) lay) Al A e sadl)
or recovery time (for transplanted seedlings)
A gaiall J gl Apnailly (puanill) (ilasll 3ol o
CGC Canopy growth coefficient (fraction per day or per growing degree day) [Conservative ()
(5230 n 4 )3 e ol psll e e 3a) (Sl eladll sas Jalas
Maximum canopy cover (fraction soil cover)
(Bl dahasd o ja) (el ) ) Uil
Time from sowing to start senescence (days or GD days) Cultivar @
@\_\.\l\ clazll AAJA-DIA ey a:ﬂ_d J\l,\” e saall
CcDC Canopy decline coefficient (fraction per day or per growing degree day) |Conservative
()A.'\E)\);K.;)A}i N:J\ L)A;)A)GJL\.\” slazll ladi Jalea
Time from sowing to maturity, i.e. length of crop cycle (days or GD days) [Cultivar 4
(}“ABJ‘P%JJ}‘?Q‘) JM\BJ}JJ#(;\ @Aﬂ\&.\\.ﬂ)\.\ﬂ\u‘aaw\
1.3 Flowering or start of yield formation 4 Jsis sy o Jw3¥) 3.1
Time from sowing to flowering or to the start of yield formation (days or GDD) (Cultivar 4
(523 ) Aa ) 5l all) Al S ey 5l a3y Jia A (e 524))

Management ®

CCx Management

Length of the flowering stage (days or GD days) Cultivar @
(}4.'13)\);:1;): B (“LJ‘) oyl ‘dAJﬂquAd)ja
Crop determinacy linked/unlinked with flowering Conservative

1.4 Development of root zone il 4ihais ki 4,1
Zn Minimum effective rooting depth (m) _idb s el Aladll ) 3al) dihic  Management )
Zx Maximum effective rooting depth (m) il adaall Aladll ) Al dshic Management @)
Shape factor describing root zone expansion
)}M\M&u}ﬁ%tﬁﬁ\ Jil Jale

Conservative (1)

1) Conservative generally applicable ale JS&; Lilse

2) Conservative for a given specie but can or may be cultivar specific
Caially Glaie 058 of (Sar K5 pme gl Jadlas

3) Dependent on environment and/or management 5,12¥) i/ 5 &l e aaies

4) Cultivar specific —aially Glaia
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Crop transpirationJ s<aal) =i, 2

1:a10.2 Jy> U

Symbol Description—iasll TR T i
A 45 350 2511 £ s
K x Crop coefficient when canopy is complete but prior to senescence |conservative )

’ 4 panil) Jd oSy Sl elasll JS) vie J seanall Jalas

Decline of crop coefficient (% of CCx per day) as a result of ageing,

nitrogen deficiency, etc. e (1)

100 fage s g sl A (53 / oalae S Ll oLl (yo A oo s 1 e (i Conservative
L &Y

Maximum root water extraction (m3 m- day-') in top quarter of root

SX,top zone Conservative ()

sl dahia %) L;::‘!\ c.\\)” %) ((‘ﬁ/?’r‘/ 3(‘:) clall k;ALCY\ Jsaal) C\);l.n\
ihfSxo0 Maximum root water extraction (m3 m-= day') in bottom quarter of Conservative 1)

root zone)
JJ'J;.H dahaia 5% L;IJ\Y\ EJS‘ %) ((.y/3r:/ 3(:) clall GAEQY\ Jjﬁ;.“ C\);:u.n\

Effect of canopy cover in reducing soil evaporation in late season
stage (% reduction in soil evaporation) sl el Lo bl slarll il

(ool e 3 (e B i B padid) annsall e Bl As el 83

Conservative (1)

3. Biomass production and yield formation 4l Ji g 43 gsal) ALl #1550, 3

3.1Crop water productivity Js<asall sle 4ali) 1.3

Water productivity normalized for ETo and CO2 (gram/m?2) slLull daliil

wWpP* ; - ) Conservative ()
(%elz) 05 8 2] G5 (o2 pall i Al Al
Reduction coefficient describing the effect of the products synthesized
during yield formation on the normalized water productivity
fyield  Plomall slaall Apalss) e Alal) I8 A 5 guall (€ 5ill ciladia i3 Caiay (121833 Julas [CONservative )
Crop performance under elevated atmospheric CO2 concentration [Management ()
(%) adisall s SN sl AU 58 55 il J geandl) el Cultivar @)
3.2 Harvest Index sbasll jé5e 2.3
Hlo Reference harvest index (%) % 2l dbaall yi50 Cultivar @
Excess of potential fruits (%) % ASaall 330 51 Ll Conservative @
Possible increase (%) of HI due to water stress before flowering
DY) J8 Sl algay) cun dbaall yhisal 9 Alaisal) sal 3l Conservative
Coefficient describing positive impact of restricted vegetative growth
during yield formation on HlI
slaall jise o Al JS58 OS2kl g il saill lagy) 5l caay Jilze  [Conservative ()
Coefficient describing negative impact of stomatal closure during
yield formation on Hi
slaall i o Al JS5 IO clalall 3y ol 5l Caay Jalas Conservative ()
Allowable maximum increase (%) of specified Hl
3 dlan el % 7 sansall i) Ao Y Conservative ()
Stresses <y 4
4.1 Soil water stresses&:_il) sk <liga) 1.4
Pexp,ower | SOil water depletion threshold for canopy expansion - Upper threshold ife | Conservative M
Ula) sial)- 3l Uil s 58 Jal (g Ay i) ele oDlgin
Pexp,upper Soil water depletion threshold for canopy expansion - Lower Conservative (M
thresholdlsall dsall- sl eUaall a5 Jal (e 45 ele ellgin dic
Shape factor for Water stress coefficient for canopy expansion Conservative M
Sl sl g sl el ga ¥ dabaad JSI ale
psto | Soil water depletion threshold for stomatal control — Upper threshold| Conservative ()

L) siall-cilabinalls a8l Jad e Gl ele IDlgiad dic

Shape factor for Water stress coefficient for stomatal control
labisally aSaill lall dgay) Jales daf (e JSi0 Jale

Conservative (1)
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Psen

Soil water depletion threshold for canopy senescence — Upper

threshold
Llall Agiall- sl sUaal) 38 2000 4 il ole Mgl Adie

Conservative (M

Shape factor for Water stress coefficient for canopy senescence
) sUaall 43 g a) Sl slgay) Jalaal JSEN Jale

Conservative (M

Sum(ETo) during stress period to be exceeded before senescence
is triggered
Aa Al Gy el aleaY1 5558 JBA o ) slad a5l (xa jall - il ¢ sene

Conservative (1)

Ppol

Soil water depletion threshold for failure of pollination — Upper
threshold
Ll Asiadle il (380 35 50 ele @ gl e

Conservative (M

Vol% at an aerobiotic point (with reference to saturation)
(ELY! () &y gusia) 4 sgl) Akaill dic Y amal)

Cultivar@®
Environment ©)

4.2 Soil fertility stressa_ill 4, sai dgal 2.4

Stress at calibration (%)% s_sxall dic slea)

(calibration)

Shape factor for the stress coefficient for canopy expansion

Management ®

Shape factor for the stress coefficient for Maximum Canopy Cover
ebe ) il Uaall a il alga ) Jabaal JSAI1 Jale

Management ®

Shape factor for the stress coefficient for Crop Water Productivity
J seanall slie dualiy algal) Julaa JSa1 Jale

Management ®

Shape factor for the response of Decline of Canopy Cover to stress
algadl bl elarl) (il dain JS) Jale

Management ®

4.3 Air temperature stresss_i_all 4,3 dga) 3.4

Minimum air temperature below which pollination starts to fail
(cold stress) (°C)
() alga]) Lalall Jad L Tan ) 5 ) el da 5o

Conservative (M

Maximum air temperature above which pollination starts to fail
(heat stress) (°C)
(o)) Aeal) D) Jaid g8 8 o A 5,) el ds 0

Conservative (1)

Minimum growing degrees required for full crop transpiration
(°C - day)
(psifasia 3) Jsmanall (o JalS il 4y slhaall Liall saill 5,0 ja s o

Conservative (1)

4.4 Soil salinity stress® il 4a sk 342 4.4

ECen

Electrical conductivity of the saturated soil-paste extract: lower
threshold (at which soil salinity stress starts to occur)
Aea) Gugan lavie Tag i) Lol Agiall Aasiiall 4y ) ) sane aliviond 2l <0 400)
(A skal)

Conservative (1)

ECex

Electrical conductivity of the saturated soil-paste extract: upper
threshold (at which soil salinity stress has reached its maximum
effect)

Aga) basie @y S Ldall Agiall asiiall 4 5 ) gane Galiiiad Al 5e<) 40800
(ool o il A Ll

Conservative (1)

Shape factor for Soil salinity stress coefficient
L5 A sle g Jabead JSEN Jale

Conservative (1)

Distortion (%) of Canopy Cover due to salinity stress
Aa lall alga) dasi Y Sl eUarl) o 0

Management ©)

Response (%) of stomatal stress to ECsw
(Electrical conductivity of the soil water)
Ao ) elal Al 5eSI AL 9 clabuall dlga) dilaiad

Management ©)
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Tuning of crop parameters Jsasall &) jial L v 2.10.2

513 5 Flial) cildlay 3aana & LS) Badae Ay g daas Caiial BlSlag o) ja) die Jpaad ) Adadlaal) & jial HUll #UsS Y
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canopy size kil slaall saasplant density Asbull S G ja SIS e adde J geasll a5 i)
(CCo) iy (10 %90 e LA Jaws gial

Ay ool amy Sl elaall ) (CCo) oY) Sl elhall aan iy La Transplanting: o) -
(CCo) e 5, 3all c3nall Sl elaall anay dlall ALY @ i A (0 adle J gaal)
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bl LA e Aaslll cbilall Sl eUasll asa e STl sl L) elaall asa 05S5 of ea al) (e Y Tk
dSa.ﬂ\) fu:b)'l\ 3.53_).1: il Aic C‘)BSAX‘ ‘5».4\_)35\)“ (a;;“ (Confirm or adeSt) d-\kj FIE Y ew\ ‘_Ar_ Caad
(2f10.2

Ed Canopy size transplanted seedling - 0| x|

Given canopy size seeding........................ 6.50 cm2/plant

Confirm or adjust

Canopy size

transplanted seedling.....l 15.00 E cm2/plant

T

A A Sl N3 ce de) 30 Ay sk et die de gl (ul all I sUsil) aaa 4l 12402 Jdd)
.Canopy size transplanted seedling <>aall Ll sUaal) asa daild & (Jai)

Specifying the initial canopy cover (CCo,) (As¥ (kill sUail) aaas
Gk O (Y ) elaall aa oy
Jsandl ailiad 16 Liplant density 4slall AU aaas -
e & cplant spacing <bldl gw (Alall) 2Ll sisowing rate 1A Jase s -
AN Qs oy J el Galliad 246 3 <estimate> i ) jloal el JLal) 1
Gl sl Jaxall g sowing rate 2asall Il Jaza (e (Al Q80T 0085 338 3) Al
Jsill «plant spacing <l 2l s row spacing —aall 2 ¢« | «germination rate
.(3f10.2)
(110.2 Jsaadl) Tan Mo N lan jsa ellae (e 75l 55 ) classes <l e aaly jlial -
Ac g el OIEAN Ay gllaa S5 8 g o] ganall ailiad Al e bl JSG Aol jlad) -
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Plant density ———

185 000 plantzfha
18.5 plants/m2

+ Sowing rate

I 1233 kg zeed’ha
1000 seed massl 5000 g

aermination ratel s
{~ Row planting

plant zpacing I 010

-4
Toi Zpacing 2.00 m
m

=10 x|

Canopy zize zeeding: 650 cm2

Initial canopy cover :  1.20 %

114

i

Estimate sl U< 5065 Aaild 3 ) ABUS 6 I3 Jara (e Al ABUSY) 0085 1310.2 JSid)

.plant density

Initial Canopy Cover.(CCo) (¥ (Alill sUil) e g Lgd ALtiall duca) Y1 281 g Ul 11 10.2 Jgaad)

(il e ) faa el el

pioy ey Range
A yiY dagsl) '
s s Sl cUscVery small cover 0.10 % 0.10 ... 0.12 %
ea S Uae Small canopy cover 0.20 % 0.13...0.30 %
ua S e Good canopy cover 0.40 % 0.31...0.50 %
e S elae High canopy cover 0.70 % 0.51...0.70 %
Very high cover (mostly for transplants) 1.50 % 0.71 ...10.00 %

Canopy development (sbill sUsil) gl
slazll )shi 1.4.3 audll — 3 duadll Hhail) (pililae JOA (e dga ) pae Alla 8 Sl eUail) jus i Caia sy
maximum Sl elazll eyl aall (2) 5(CCo) sY Shaill slardl (1) oo il shea Lillaia ()
&I4 .canopy growth coefficient (CGC) il slazll a3 Jalzs (3) 5 canopy cover (CCy)
2 ) dalag lld lall elaad) aa) 55 sWSlaad s Sl elard) 45 308 T o 3 e (CC) () olail)
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i) elaall Jlusil Sl aal 5 Jelaa s starting time of senescence bl sUaal) 43 saus iy <8
slaall aal 35 s s oS3 ) J geasall el jl e . canopy decline coefficient (CDC)
(4£10.2 JS3) Jgemnall (ailiad AalE L3 il slsall gei dgals 3 il

Lol

= Response to stresses
Description ~ Development I ET | Production | Watell Temperature | SaMyI Biomessl Calendas |

Crop development (no water, fertility or salinity stress)

Initial canopy cover  Canopy development I Flowering and Yield Formation | Root deepeningl Temperatures |

Canopy expansion Ir'::‘ expansion 3 C&C| 150 Z/day

coc| 128 E]Zlday

maximum canopy cover |wed covered L” 80 3{ z

canopy decline | moderate decline x| E days

5 6D

sowang maturity

From day 1 after sowing to: tdoys %
emergence I S ;l
EN-.
= 3

max canopy

senescence
maturity

Qﬂ Program settings l > Main Menu ] Q Save as |

Joaaal) pailad daild A il pUsil) gai Cliaal ga 1410.2 JS&)

S2sowing DI &l (e dasthaal) A3l 3558 Time to emergence: <y s <l
e oy slall (s sina s 4l 5 pa Aspay i) slae) ) uasd OV 1kais i) (00 %90 S Jsea sl
el 8 (e st oy Al (s el Gl Al JS

Canopy Growth (bl slall calie¥) sl ) Jeaasll a DU clghly ALl slatl) gai Jalaa
Coefficient (CGC) and the corresponding time to reach maximum canopy:
e Jde (Uah Y conservative) bilse Jsasa yinl b ¢ (CGC) Sl slarll gai Jalaa )
sasl) ) J a5l Gosllaall il 5f (CGC) il elasll sai Jalae a3 Sy 21 5aJAquaCrop

{(CCy) (abae ¥ Ll
obe ) Sl claddl Y Jgea sl gl ol ((4£10.2 JSA) Jand) sai lgaia yeaY) gl (IS 1) -
(CGC) 225l il cllaill sai Jalra (30 Wi (%)
) e 3 (g liiia () 5K (CGC) Sl sl s Jalra (¢ oY) i Tgatia jaaV) agd) IS 1Y) -
sabae Y Sl eUadll ) J g sll
I Tan ey s oo ey il (o aaly AT ool G Al eUnall pai Jebas apand Ll o0y -
(2610.2 Jsaall) Tax g e
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s diguh dal 0 ALBal) (CGC) Al sltl) gai Jalaa ¥laa g dudal Y1 2l g LAY 3(2£10.2) J g

g
4l Class Default value Range
Lol yi8Y) dal) Jlaall

laa ¢ Jas sV ery slow expansion 3 % / day 2.0...4.0% /day

sk e $3Slow expansion 6 % / day 41 ..8.0%/day

b i s siModerate expansion 10 % / day 8.1...12.0 % / day
&~ e siFast expansion 15 % / day 12.1...16.0 % / day
laa a e au sV ery fast expansion 18 % / day 16.1 ... 40.0 % / day

GBS e alae ) il Uaall adixy :Maximum canopy cover (CCy) alie¥) bl elail)
p23iadll o s (CGC) (il elarll pai alaa s CLaY) 30 %0 2ie Al JSI (CC) (il sl 5 &l
JolS g8y saae ) (thinly covered) G JS& slaie gn 78 S clidll e sy jlisly
JHaall (Y1 e AquaCrop gl i .3 f10.2 Jsaall L =l 5 s LS (entirely covered)
il Uzl aaas 5 o Leal Sy . maximum canopy ke ) il (Uazll aie ground cover

Bl A giall daill J3) sk e (CCy) (oalae )

gl Jal ¢re ALEA (CCx) 4ad gial) alie¥) ALl pUsil) c¥laa g dudal Ji8Y) adlll g ilidd) 1(3£10.2) Jgaadl

Siga 8

Class Default value Range

14l Lyl Y Ladl) Jadll
laa 38, US4 JasaVery thinly covered 40 % 11...64%
L gie J84 s Fairly covered 70 % 65...79%
L JSiy hadWell covered 90 % 80...89 %
Ll slaxe L 53AIMost entirely covered 95 % 90 ... 98 %
Ll sUaasEntirely covered 99 % 99 ... 100 %

Gsl Ll sial saie fay 53 ¢d I s Senescence starting time: (bl sUsil) 45 gauki g0y g
Caiaally Glaia ¢y 5 5 (FLialls bl 483k ) s 51l o 5l 138 a5 clliall g Slal) b sl oL
.cultivar specific

O 3aaly sl xie :Canopy Decline Coefficient (CDC) (Abil) sUaidl (Jlwadl) aal 5 Jalaa
el Jabaa LS (3 ¢(4 £10.2 Jsaall) Tan Ax s (M) s Ay e 2515 () ) elladll ) 5 i
ellaadl aal 5 Jalas pan Liagl Syl elaall ALalS 48 as i) 4y sllaall oY) 232 (g i) el

conservative. (s V) Jilae 4l Jeleall 138 (& (2 iy 5 ¢ il JS )
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Gl 4 lhaal) ALY a3y Lgie | e LGN pUaid) a5 cflaa g ALLBAY) dulal 38Y) ol g ilidl) 14£10.2 J gl
bl pUsall dLals 43 gand

Class Default value Range
Al dua) Y dagl) (25L) Jlaal
laa ¢ oy (Jlsil) aal 5Very slow decline 5 weeks L 31 e S
¢ b sl Slow decline 4 weeks Lx31.25
L sie aal i Moderate decline 3 weeks L 24..18
& )i Fast decline 2 weeks L 17...13
lax g aal 5 Very fast decline 10 days s 13 e il

il A je ) gl sdie oy (2 Gl axdiial 23ay Time to maturity: gadll s gl
crop Jswasall zll ol (i yiall e 4l ((Jalia) GaY Ciy 8 J sl dbas (Ko 4l e ae ) e
a2l ) Jsasll 2 % Y production

Flowering and yield (wsall 5 JLdll datia Jualaa) Aal) S35 Y o
formation (fruit/grain producing crops)

start of flowering ¥ 4ln céy -1

duration of flowering )Yl 33 -2

length building up Harvest Index (HI) sbasll jdse bl o 301 gl -3

.(5f10.2 Jsil)determinancy linked with flowering _a 3Y) ae Jasi jo aasill IS 1)) -4

.cultivar specific —aiall ddlaia oy JSG & el JLl) o8 (53
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=

—— Response to stresses )
Description ~ Development | ET l Production I Water I Temperalutel Salinity l Biomass I Calendar I

Crop development (no water, fertility or salinity stress)

Initial canopy cover l Canopy development  Flowering and Yield Formation l Root deepening I Temperatures I

Length building up HI - 50 2

Duration of flowering l 10 E

sowing maturity

From day 1 after sowing to: days

maturity

potential : 3 5 -
Sacalaivn [V Determinancy linked with flowering
growth

&& Program settings I > Main Menu ] Q Save as I

daild 3 gl gl laill dxiia Jralaal slaall pdise sl qigllaall cdgll g W 3Y) ciliual ga :510.2 JS&)
JRY) aa Wi mdeterminancy sl (sS Ladie @l g e J gana Jal (e J ganall gaibad

JRElL = 0 4 WS <Determinancy linked with flowering> " Jla )¥) ae daii o aasil” Jla jlsdl o313
(if CC < CCx) saill 4lSa) apal Jlall slall oy (i ity sdeterminant 2asa iiny Jseasall & 5 10.2
die CCyx Al Jsas UiSan oSy al 1)l aay gaill A1Sa) gl Gl (815 (Ll 5Y) 358 Caatiia) o 3Y) 5500 ia
oaibad Aali 4 la )Y 33 Jaaty AQUaCrop gl asiy o sl o sdll Jla 5Y) Sl 58 s Jla W) 553

CCx ) Jpadll Sy (s J pomndll

sl i dia of oSy il elaadl gai b (6f10.2 JSi)Determinancy sl s sl aiy ol 13) Ll
ALE) Aldinall (5 pumall gaill 5y (e Ui oy il sllall 45 ga0d )
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g Crop characteristics i - |D|ll

Response to stresses

Description  Development I ET I Production I ‘water I Temperalurel Salinity l Biomassl Calendar I
Crop development (no water, ferility or salinity stress)

Initial canopy cover | Canopy development  Flowering and Yield Farmation I Root deepening | Temperatures |

Length building up HI 3 105

Duration of flowering I 52 g

sowing maturity

From day 1 after sowing to: days

flowering ,Tg
maturity

potential 5 R z Z

vegetative [~ Determinancy linked with flowering

growth -

&L Program settings I Protected file ) saveas I

daild A Ggaall i laill diia Jualaal dlaad) pdisae sl a DU cBgll g e Y Cliual ga 16F10.2 JS&d)
OBl Jia a3y g Ui adeterminancy waaill g% ¥ Ladie dllig L Jgana Jal (o Jganall aibad

reference s all aiad ) (JaY) xie) 0 oe 330050 Harvest Index (HI) sbasll jhgal o 3300 < gl )
e Jeas o 3 .duration for building up HI sbasll 55e ol 33a o8 &l a0 & values (Hlo)
Ll gy el 4 maturity gl die dma jall 43ed ) lasl)

Root/Tuber formation (root/tuber (&= 3 i 43l Jualaall) LAl of 3l Jsii =
crops)

AN J geanall Gl yial 5L aasd e Y

start of tuber formation or root enlargement sl aauas §f 4,0l JSas 4y 1
Jal Lkl dtime required to build up the Harvest Index (HI) sbaall jdge slid o 330 cd gl 2
.7f10.2

cultivar specific. —aiall dalaic ) yial JLl) oda yiiad
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g Crop characteristics

[ Response to stresses ————]
Description  Development I ET I Productionl Water | Temperature I Salinityl Biomass I Calendar I

Crop development (no water, fertility or salinity stress)

Initial canopy coverl Canopy development  Root/Tuber formation I Root deepeningl Temperatures |

Yield formation days
Length building up HI i RS

1

transplanting maturity

From day 1 after transplanting to: days

start yield ng

formation
maturity

potential
vegetative
gravthy O . - = o - =+

3 =101

$ Program settings | > Main Menu | El Save as |

dadld 3 45,00 ol Ay jdadl Jualaall slaall pdige sliad a DI i gl) g Alad) JuSE3 A0y cliua) ga 17§10.2 JSA&Y

Jyaad) pailad

il elarl s o8 L s indeterminant. saase e oS3 o A ol 4 )0l Jualadl) 8 (i iy
Al 8 AL (g ) saill 5y (o pe Liagl Lia oyl elhall 34 il s die o oSy

< (J\.J.A-“ 24 5l 4l s 4ln) 0 e 83030 Harvest Index (HI) Alaall ylgad 43U I )
duration for sbasll jise eli3ae sa 4l Gyl 8 reference values (Hlo) dxa sall 43ad
maturity geaill sie L jall 4iad ) Jgeasl) (Ao 138 sland) Hd5e 058 o s building up HI

gy el 4

Root deepening _all (gl
AUl ol yial Ll mast e Y

maximum effective rooting depth. ke Judl il Gac

time reached 4l Jsasll o 530 Zd 1l

minimum effective rooting depth Jusill [3aill Geal a¥) aal

«shape factor for the rooting depth (Z) time curve cx3l ae Sl Gaai Jaie J& Jale
.(8f10.2 Jsal)

gl 8lan 853 o s Al g 0 iy a5ty 5 53 g of ol (U8 cpm il el S0 138 205

rwio




: — —_—— = p—
. Crop characteristics o= =T

il

[ Response to stresses ———+
Description | Mode Development | ET | Production | Water | Temperature | Salinity | Fertiity | Calendar |

Crop development (no water, fertility or salinity stress)

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

lmedium - deep rooted Ll maximum effective rooting depﬂ'l 1.20 ;:j meter

BO0%Yp ~frmmm e m e e e L R L R L R L RS .".".'-7;7.7

|
i cc 100% -
|

B0% -fr--mmmmm s m - - - - - R R R R R R

| Average root zone expansion
40% - == l 1.0 _ﬂ cm/day
20% -fm==mmmmmm—n - ______________________________________________ Close
0% - 5
: % B0 75 ﬁ

Growiné cyde (dé;/s) ] — ‘ !

o.20m 88 2w |
Z e I
0.60m —f-—mmmm— =S Shape factor

1 0.90m
1.20m
From day 1 after sowing to: days
g e —— ‘ l 100 _’;]_

& Program settings | & Main Menu I Q Save as | I

Jyanall pailad daild (b jial) Gaard Clieal ga 18F10.2 JS)

) e saal 5 sl JMA 0 maximum effective rooting depth (e ¥ Judll jiail gee a3 Koy
Uaia Jacaladl) 45 ) (5f10.2 Jsaall) Tas dlsee 5ia 3 Jaaalae ) sdal) s Jaalae o 75l 5
alin asiy radish dadl) Jie a8 pmaill slall 3550 @b Jualsalls rice Y e ¥ Gaii ¥ 53l
JMa e rooting depth Lisdll Gee wass Layf Sey Jilaal) alie) Juadll 3l 3ee (= 20 AquaCrop

il e dall bl JLaaY)

B sall) Jaia J guanal paic ¥ Jladl) jiadl) e c¥laa g ALlAal) dual 558y 4l g clidl) 15£10.2 J gl

Lobiall g Rl
44l Class Default value | J=<!' Range
dal y8YI) dagal)
Adam g3 &ld JralasShallow rooted crops 0.40 m 0.10 ... 0.59
ass sie ) s 53a @3 JualswShallow — medium rooted 0.80 m 0.60 ... 0.99
s sie ) g3 @ild JualasMedium rooted crops 120 m 1.00 ... 1.39
e ) Ao gis ) sda &Gld Jualas Medium — deep rooted 1.60 m 1.40 ... 1.79
dne 3 @b Jualas Deep rooted crops 2.00 m 1.80...2.19
las die 53a < JualsaVery deep-rooted crops (perennial) 2.40m 2.20...4.00
(:Lu\d Ji 3)Au)
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time required to reach the <Y Jadll jgdal) Ges ) Joasll a B Gajll Haad oSay
:Wisbmaximum effective rooting depth
Adiall Jualaall sdall Gead Jaee b 58l o 85 dle IS S . sdal) Adhaie i Jana -
OsSiy saill Al All 55 Laie @l g gl 8 o gofons 2 ) o O (Sars ool ani] Jss 50
el Aglee (e aa3 (Al A clids b e 5330 e A
Bl i) Geall il ladie Juay 3 aLY) 200 aaa3 -
Nl abind 3 3l ) minimum effective rooting depth Juadll 53l Geal a1 aall iy
30.0 A 0.20 o 7o) S5 (Bae ad 3250 gaally 4da sliall £) jA50) germinating seedling Al
A8l Ll 2 Y e
dalate pu g Jara ad (S (el aa (Z) L3 el st shape factor JSG Jale s YA (e
(ol 5l Gee ) Jseasll Cgs e 5l S o il

e Jond (AasS) 0258 e Ll (e Aids clllia (IS 13 dpale V) aiad ) Jladl) 3 Gee Jomy Y 8
Jare Cia gy oabieV) 53 e (o yral OO JAE) 4 53 Gae (55 Ladie i ¢ aal) sas bl
sadall 4 il dsds ) Jladll j3al) see Joas Laxie (S cghape factor JSall Jele ol s 3all (aead

2(9f10.2 JSall) A il Aida 40 Conn LIS 3] alvia) (il gy o8 Unlily saill
Gy eabae ¥ Jladll 3 Gee §5h S ¥ Ja gl Gle daidl Al cond Ll ) s3all alaia) 3 ey
Slaiey) a sl

[ Crop characteristics il L
Description | Mode Development | production | Fertiity stress | Calendar |
Crop development (no water, fertility or salinity stress)
Initial canopy cover I Canopy development I Flowering and Yield Formation ~ Root deepening I
no soil restrictions
(lmedium rooted crops _v_' maximum effective rooting depth I 1.30 i‘l meter e
L ¥ A
I expansion limited to: 1,10 meter | Restrictive
| soil layer(s)
I Jr——
100% -
0% - SRRt e . .
60% -
40% - T R S R e ey Expansion
i 20% ~frmnnmnoenas e |'
= T T
Growing cycle (days)
0.35m -F==. |
| ;
L 0.70m —fommmm =R |
L05m —Heememe e
1.40m
From day 1 after sowing to: 20
miax et | ] -~~~ | | 110 :;:’—

:,& Program settings I §> Main Menu l ) saveas |

ol gad e Al 4, 8 Ak 00 :9£10.2 Jsid

58



Evapotranspiration zi-A37.10

Coefficients <alzall =
(KeTrx) g.nht-‘}\ il J gaaal) clalaa
) eUarll e Lliia an IS8 obadd) e 334la 4 55 3 Crop transpiration Js—asall ezl 5
maximum  <Be¥l Jsasdl i Jdas 4 proportional factor welill dale «Jladl
SIS ) sladll (& Lexiecrop coefficient Jsasall Jdas s 5 ctranspiration (KcTr.x)
Sllea) gsx 5 (canopy cover CC=1)
Jyanal) Jalaa Ly 55 Jolay 5 (conservative) Wailas Slees KTy x salae V) J seanall m8 Jalas ying
elasll s L Ladd (S5 ausall Caaiie 2iebasal crop coefficient (Gl (e Lasy 3ll) gac @)
.(FAO Irrigation and Drainage Paper 56) J«\sll Ll
slarll 43 p208 5 el g lall cant (CCy) eabae V) il slasll Y Jseasll gllaall (a3l 2ay
il 8 Calall Gl e ae ol paindl Taala 055 eday (i) pge Gl elaall (b ¢ il
L KeTrx (koY) Jpanal zi Jalae (a3 5k oo Sl BlSla a5 | 5 sudal) Jiiadl) e 308
(1910.2 JSa) 52 JS A 055 Tan dlagesy
The soil water evaporation coefficient il elu A5 Jalaal ashads s ) Jiay1g10.2 S
maturity =il ds e s sowing L1 Al e (e (Ketr) dsasal) 25 dalae s (Ke)

% Crop characteristics i E = |D|l|

Response to stresses

Description | Development  ET I Production I Water I Temperature | Salinity | Biomass I Calendar I
Evapotranspiration (no water, fertility or salinity stress)

Coefficients I ‘Water extraction pattem |

Soil evapo_ralion li Green Canopy Cover
wet soil surface Effect of canopy shelter

= Kex % [1 - Ground Cover) ST e ITE =
|
Mulches: ...... 0%

[Management parameter)

Crop transpiration ;'

well watered crop

=Ke Trx ¥ green Canopy Cover Hnk o aoe

[a] -
[Ti07 3] [0150 3, %/day

Ke Close |

15 B0 75

1
s Growing cycle (days) ............ 125
sowing maturity
I X Cancel I N Program settings | > Main Menu I i saveas |

2

A Ul g S5 sald (Ketr) Jganal i Jaloa s(Ke) il 245 Jalaa il guiags 11910.2 JS)

non limiting conditions 338, b d Jal (e iy saill 3,50 N4 canopy
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Soil evaporation coefficient (Kex) 4l ,Ag Jalaa =

dale 5 (1 - CC) bl sllaady uieall e & il dans ae oy Tl Ay 25 geans (e il
fully wet Lla iy 2 55 mdaws dal (e (Kex) 2l i a3 Jelas 58 proportional factor cdill
Jkil) program parameter el Sijib asl iy M) unshaded Jlae e
A G A slise dpual il dad 4l g (elindl 12122)16.10.2

b o) lalgn) Aaii i Lo o sl dim 55 Lo oy s sl (g il iy 8 Ll el g i Ladie
i) bl elaad) O Al A el g Le aa ) Ladiie iy 35100 Ha0 o6 s slall f 3003300 o) sl
oS 1 L e sl effect of canopy shelter ) elaxdl Ol 8l <l il )b s & cuall
Al 48 )l e JB1 1 ST A 1 slpay ading a sl i) oUail)

The soil water evaporation coefficient il slue Ja5 Jalaal ashadd s ) Jiay1g10.2 S
.maturity gaill s e S sowing LI Als e e (Ketr) sl &5 dalzas (c€)

Water extraction pattern sl gl ddul had =
Lpabae Y1 Al g 35 8 i) olaall (5 gine () A il pdaie (e sdadl Adas) 53 olall ) Al auady
paa (e Ban g JS1 ) ghal) Ao g Leal Jadul (e Al maximum amount of water (Sx) skl (e
(m3m3.day) aslb 4 55 3p/ slae 3a = a8y e 32a 5 Jabulk volume of soil 4l Alis

1(2910.2 JSi) Gllll (el G Sl o)
sl dilie e V) a8 koY)l gl oan
sl dilaie e (V1 W 3 cabae Y1 el 2 janu)

hie Ga sslall 6 all 8 Sx e o L ledomy O padivaall (Kayy Adailadl) je Jseanall E lalaa e GBI iy
SX J Al @Y il s Jiaall lary g10.2 Js2all root zone sl dilaie Jiul die Lgiad (e sale Calias 4y i)

Jal ¢ ogdadl dihia e A1 g o) ol B alie ) jedal) z) A0y Al jBY) 4l g Jlaall 1g10.2 s

aBeY) Hgdall Gaad Adlids a8
Zx J b say) ) S8 Sx Sx Ja Jsaiall
N m3(water) per m3(soil) per day »s: 34/ 3
Zx <2 0.048

4—7x 0.060 — 0.030 SX(top %)
2<Zx<4 0.030 + 0.018 2
p4

Sx(topl/4) ﬁ 0.060 — 0.001 Sx(bottom V4)

sl dilaia (e sbaall 2 i) aai aaad A (e 3all dihie (e ddlide e Sx a8 AquaCrop Gids
(2910.2 J<al) am < gy J pemndl
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‘:yg Crop ch?(adeﬁstics - - E .

[ Response to stresses ———3
Description ] Mode l Development  ET l Production ] Water I Temperature ] Salinity ] Fertility I Calendar ]

Evapotranspiration (no water, fertility or salinity stress)

Coefficdents  Water extraction pattern I

Water extraction pattern
|
|
[
Water extraction pattern
.60 throughout effective root zone
0.33m Esme s NG
second 1/4 30 %
0.65m
third 1/4 20 %
) 0.98m
10 %
1.30m
" L effective root zone
!
1 Maximum root extraction 39.0 mm/day
over effective root zone ( 1.30 m)
l maximum root extraction term
Sx {(top 1/4) | 0.0480 m3/m3.day —
(top 1/3) — 4 [V Keep extraction
' Sx (bottom 1/4) | 0.0120 m3/m3.day Pt
Close |
l x Cancel l ﬂ Program settings l B> Main Menu Q Save as |

osdad) Ao gy Ay jadual) dpalie ) sliall CiluaS g 12¢10.2 JS&)
bl yaat sy dlig ¢ lal) Ahia Jiuly lef 2= (maximum root extraction term Sx m3/m?3.day)
water extraction pattern slwll ) Al
.(maximum root extraction mm/day) <Es¥! Jial gl Aiul g

D3l 7l ALY elae¥) sl i crestrictive soil layer sl dilaie (glusl) sltial jand 4y 5346k 3 Jla b
(OS5 ) AES Baly ) iSE (Slag 13y saily Hodall paiud Laxie 2133 (S bottom) sdall dakic Jiul xe
A il aae (8 5adall A5dall o328 352 5 2ie AQUACTOP gl amy sl AaieY 3aall 4, yill ddida (38 ) 50a)

.3g 10.2 Jsill extraction terms  z! A5y 2 gaad Aasall 4l
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Crop characteristics

e ee— L

Response to stresses
Description | Mode | Development ET | Production | Water | Temperature | Salnity | Fertiity | Calendar |

|| Evapotranspiration (no water, fertility or salinity stress)

i Coeffidents  Water extraction pattern |

|
Water extraction pattern
root zone expansion
limited to
: adjusted
Water extraction pattern water extraction
throughout effective root zone
0.00m
0.25m
second 1/4 |
0.50m
0.60 m
0.75m
“ 1.00
' effective root zone e l

Maximum root extraction 30.0 mm/day I

over effective root zone ( 1.00 m) resh'icz\ifeei;lfayer ©

maximum root extraction term - Sx adjusted 1

\
Sx (top 1/4) | 0.0480 m3/m3.day— Sx {top 1/4) : 0.0530 m3/m3.day |
|V Keep extraction

|
Sx (bottom 1/4) | 0.0120 m3/m3.day Batiern

Sx (bottom 1/4) : 0.0470 m3/m3.day‘i
Il Close I

|I | x Cancel | $ Program settingsl ¥ Main Menu I EI Save as | II

baillg o 1 el Jsia oo ) Jyash 2o (Loiall @) alis¥) sl ) Adul baad :3g10.2 Jsid)
o9 dihia Jlxia) aidi o 0.6 (Bas e dada 4y 5 Ak g0 g die Jarall

L

Production z\\ 8.10.2

O3SN S gl AG LS g ¢ Lall dpailly Asaall (slaal) aladic 3plS) J guanall slual) Aalii) o
Crop water productivity normalized for climate and CO2(WP*)

U e 5 Flhall Al 3 el (ASlgiusall sball o aaSa yie JS (e Aa3lil) J peanall dl2 ) J eanall sbaall dpali) o)
Lilse il )b deds cyield dsdisbiomass  dsel) AN S dal e Llhe WP G5 S) auS
crop Jualadll ¢15Y 4alblC4 5 C3 ¢l dale (wlihai) w¥law AquaCrop z=b_» a3 .conservative
WP gld el sl i/ 5 w3l e dbanll WA gumall (IS 1Y) Ld WP* ad 5 4ee o35 ol il species
adjustment  Juass Jalay L pn IS (e lldy lad) S5 5 58 a0 o daidia 0S5 O g Y Dy

(10102 JSall) axdiosall dand 5 43 &3 factor
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i)

Response to stresses

Description I Development ] ET Production l Water I Temperature I S alinity | Biomass I Calendar I

Crop production (no water, fertility or salinity stress)

Crop ' ater Productivity I Harvest Index I

—— Crop Water Productivity - normalized for climate and [CO2]
_ — Adjustment for yield formation
= I 17.0 ﬁg!mZ WP*vield formation] = 11.9 g/m2

0170 ton/ha L]l 70 E{z of WP* Close |

Indicative ranges :
C4 crops ] 30- 35 gim2

C3ciops [ 15- 209/m2

Performance under elevated [CO 2]|

Display —EC Relationship Transpiration - Biomass
{ Relationship WP* - Atmospheric CO2 concentration

|;n

nlllHﬂmc.o,,s

Biomass

il ull‘

C3 crops

—
P

S
S
VE]

¥ v 1 vield formation ) ------ SR e

Sum(Tr/ETo)

I x Cancel | 3& Program seltingsJ = Main Menu | EI Save as |

O3S s g A6 S g Flall Luilly 3 e water productivity Js<esall sbual) 4alii) :1h10.2 Js&l)
Ll gl gl 5 3l Aie all ALY pliacY) culs 1) Lgliat g (5 gad) i)

Performance ) il 8 50 Sh aaS gl AU Jlad adipe 585 3B A el o
under elevated atmospheric CO2 concentration

sl e n 369.41 ol duma el el (e Calite CO2 Jle S5 oS 13 slSlaall Jani xie WP* Joans oy
e znai JaealWP* e DDA (e diaeil e Jseaall 23y (2000 ple s1sla - 15 Liske & uliall ppm
(o= 55 gl LS 311 anill)3 Jeall & 3l sl

Al eyl 8 Ll el 6 5S Y Ly ookl Q) )

(CO2 ) o 38 5 o b Adlell Tl ) Al o S8 Ay 20 pems 1
308 e Jall Jsasdl ¢ 53 sink capacity(strength) os S asS sl S5 Sle Gablail 558 calS 13 -2
.CO2 J il 38504 329 e sa

pabiaial 38 et JUA (4 padiuall 8 (e g sall R 8 CO2 J:Udcés)‘)':\s)saasdw\ el o Sy
(2 h10.2 Jsall) cultivar <l 5 4a8 siall 4 51 43 sead 5,15y G5 sink strength ¢ s oS Sl A6 5le

oabaia¥) 5 5l 4508l adl CWae 110.2 Jsaal) e
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AquaCrop <liby 33cB 3 3393 g4 Jralaa 5 pdial (aliaia¥) b gdl 4y pdlill adll Jlaw :h10.2 Jo>
.(Vanuytrecht et al., 2011)

Cabaia¥) (g gl 4y il wsll Jlaa s Casiatl) J gl

Cereals: Maize (Z. mays L.), Rice

o (Oryza sativa L.), Wheat (Triticum
(0.20-0.00) Low 4aitia | gestivum L.)

Sunflower (Helianthus annuus L.)

(0.20-0.40) Moderate Low &xaisic dluiee | Legumes: Soybean (Glycine max
(L.) Merr.)

Indeterminate  growth  habit:
(0.20-0.40) Moderate Low 4x=iiic dlxies | TOMato (Solanum lycopersicum
L.), Quinoa (Chenopodium
quinoa Willd.)

(0.40-0.60) Moderate High i 5 ilsixa | WoOdy species: Cotton
(Gossypium hirsutum L.)

L Root and tuber crops: Potato (S.
(0.60-0.80) High &+ | ¢,nerosum L.), Sugar beet (Beta
vulgaris L.)

=gl x|

E Crop characteristics

[ Response to stresses ——
Desciiption | Development | ET  Production l Water | Temperature | Salinity | Biomass | Calendar |

Crop production (no water, fertility or salinity stress)

Crop Water Productivity l Harvest Index l
— Crop Water Productivity - normalized for climate and [CO2]

i t for yield f tion —
WP = ] 17.0 S{g/m2 WP*{vield formation) = 11.9 g/m2
0,170 ton/ha I—] 70 [2]% of we Close |
Indicative ranges : _ =
4 siops 30- 35 g/m2 Pt.erlormance under ile:ated [CO2]
Cerops [ 15-20a/m2 Sink stength | 50 [ 3] % Close |

Display —Ef‘ Relationship Transpiration - Biomass
{+ Relationship WP - Atmospheric CO2 concentration

— Adjustment of WP* for [CO2] ——
—————— theoretical adjustment Al e
m— adjustment with consideration of :
- clop type T
- 50 % sink strenagth ot 25.0 a/m2
Close | 2
21.0 g/m2
/ 17.0 gém2
T T T T T 13.0 g/m2
300 350 400 450 500 550 600 ppm
L reference (369.41 ppm) coz
| x Cancel I && Program settings | > Main Menu | B Save as I

g5 b B PIA g ) DA (& CO2 & 58 5 dal 0a Jymanall Danall sluall 4al) :2010.2 Js)
crop sink Jseaall galaial 3 g8 Lo L gl GsSl Bas gl AU e Lalaial 3 dscrop type Jsaaall
.strength
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Reference Harvest Index (Hlp) (2>l sbaall jéiga =

Crop aaas Jsans ¢ 5 dal o galall (8 S0l Jiad) sbasll 5350 58 (Hlp) xo sl sbasll jii5a o)
L as ) conservative Wilss Hlp i s non-stress conditions. 2! dae <oy )k Jb dspecies
cultivar specific. —ially Wlata S o (S 43l Y)

Fruit or grain producing crops «sall i il 4aial) Jualaall

Jdsasll & s lag phase salidla j 2 finearly haa IS HI dbasd) jise ala gy 5l 3Y1 &l (e | jlic)
Gt gl b (8 matl vie L) Jgea sl o U Aadll 347 % (3010.2 <) (o sl ol all Als e )
.species g sl A Hlp o2a jall dbaall jbgal 2aiS algal)

=

e Response to stresses —————
Description I Development | ET Production I Water l Temperature I Salinity | Biomass | Calendar ]

Crop production (no water, fertility or salinity stress)

Crop Water Productivity Harvest Index I
— Reference Harvest Index

Hio= [ 50 2%

Hi

0% -
start flowering rnaturity
Yield formation
A e Y
Length buildingup HI ||~ S

Duration of flowering

CcC

100 %
B0% g
60% - A P P A P A AR A K $
0% -4 ' :

0%

------------- 55 days to maturity - ---------------

| x Cancel I ﬁ Program settings I = Main Menu | EI Save as |

Hisa sl o2 2 g reference harvest index (HI0) (2> !l dbaal) jdisa cliual 3o :3010.2 Js&d)
al) o) Ll mile J ganal (o ol gaudl) gail) dls ja s WY As s (4 building up HI 2uasl)
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Root and tubers < g jsiall

i HI slaall L85 23y root enlargement sl i i tuber formation 4,all QS e ¢l
4> U 5 building up HI Sucaal) 5ise cliy Cias oy (4h10.2 JS3) (o) spusdl) el Als e ) J s sl
Hlp ) dbaall jii5al 2aiS alga)) il yok Jhb & i) die Lel) Jpa gl o G Zaill) 380 o5 Al
.species g sl <l

B crop chorscerzics =

e Response to stresses e
Description I Development l ET Production l Water I Temperature l Salinity l Biomass l Calendar I

Crop production (no water, fertility or salinity stress)

Crop Water Productivity Harvest Index I

Ho= | 75 4%

( Reference Harvest Index

0% —
start vield formation maturity
Yield formation

Length building up HI

100 %
0y

CcC

fz& Program settings = Main Menu ] Q Save as I

»a3a el a2 £ 9 reference harvest index (HI0) (2 el sbaall jdise cliial s 1.4010.2 JSal)
root enlargement _3al aiii s tuber formation 4l Jisis Al ya ¢ building up HI suaall
il g edal JJM@}SM\ @'4.'\3\ &SAJA":IA

Leafy vegetable crops 4d,s) juaill Jualas

zals sa WS (Hlp) o pall dbasd) jé50 ) Jsea sl s dand Aalae 385 Sbasdl jde 3133y (il (e 2l
0o 4 sie A€ 4 )l ladll dacalas Jal e (Hlo) o2 el sbasll yige e sl 4ty 5h10.2 JS&
.growing cycle sl 5,52
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=

Response to stresses

Description I Development I ET Production I "Water I Temperature | S alinity I Biomass I Calendar |
Crop production (no water, ferlility or salinity stress)

Crop Water Productivity Harvest Index I
( Reference Harvest Index

Hio= | 85 2l

100%

Hlo reached at l 20 'l % growing cycle

Close |

Hi

0%
sowing
Yield formation

Length buildingup HI |

100 %
80 %
60 %
40%
20%
0%

CC

I X Cancel ' & Program settings I = Main Menu I H saveas |

dalaal Luailly (Hlo) (o2 el duanl) jdisa ) Jguasll cdgll g duaal) jdisa ciliual 3o :5h10.2 Jsid)
A5l bl

Water stress (4l 2¢a¥) 9.10.2

Canopy 5l Albill pUail) 43 gddi g labesal) Jragig ALl sUsil) pugs o
expansion, stomatal conductance and early canopy senescence

COlebae Al 538 58l i) eladd) 44 s g Clabisall Janaa 55 Sl elnall a5 e Al slga ) 5l Caa g o
slaall (5 sinal Ay gle Ao 358 JLieY) s Sl SeaY) 33 Y water stress coefficients Ks Sl deaY)
Dl L gln (555 JalS 0yl sie 2l die caad dlga ) (5S Laiw ¢« Ke=1 a5l 4 slusa 4iad 0 5<35 45 51 3

& curve shape ~ill JSi 5 threshold values <liall ad yaat adiiall aadaivg (1§10.2 J8i) Ks=0
Sl s relative resistance 4l dasliall da jaie 48 laal apaing 5l ALLAA 20 5l
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1.0

2 0.8
= 0.6
2
2 ]
w
é 0.4 1
*,; )
—
2 0.2-
=
0.0
FC
-
*
0.0

GlusY) sl Water stress coefficient duall dgay) dalea (@i i) clids Je 4l :1§10.2 Jsal
il pUail) 43 5304 stomatal conductance (sto) wllwall Juasis leaf expansion (exp)
Lo9hal) dihia 8 4, 51l olual 4dlida i)Y canopy senescence (sen)

Total Ll 3 Zalidl o) Jaal e fraction(P) S sl ¢ jaS cilixdl ge =il 2% :Thresholds i)
Leasing Of & ill (S A slall 43aS 58 TAW 4sill & 4alidd) sliall Jleal Available Soil Water (TAW)
0585 . permanent wilting point(PWP) ailall J sl aass 5 field capacity (FC) 4diall daudl (s (Le35a5)
S5 leaf growth 250 sai daf (e ¢(p<1) PWP &l J 53 s (358 [ower threshold Lsall 4l
de Aifie il elbaall 235305 5 labuall duaily Liall Asall ¢S5 s & ccanopy growth (Sl slaall ga

(p=1)PWP

:Shape of Ks curve ) sgay¥l Jalra Aada JS&

ideall o 2 ) olie dlga) Ll Jlaie Wlally Laal) ciliiall o Ks curve (Sl Sleay) dalae fiaie JS5 daay
cilsall of ) oY) s @l ERY) s (2] 10.2 JSall) Lase s Tdad o6 of S el (K8 3aaaall 4 gual)
shape JSall Jelal Sy adaus sie a0 ) B8V e cconservative sl ¢ 55 Ly ) ciliaiall s3gd QY

(b3) 0 S (558 ) B+ o sl of factor
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water stress coelficient (Ks)

upper lower
threshold threshold

water stress Ks Al say) Jalaa iaial convex Lasally linear 4hbdll Jl8iaY) 12i 10.2 Jsid
.coefficient

e W 48 g clall sl Alla adiad ale JS5 :Adjustment by ETo (2l - il daud gy Jaamil)
13 3Slaay AqUaCTop gl p sy Alle a5 Y ane die JBl olaall () 585 Cuny ctranspiration rate il Jass
(P) 2l sbae lgind Jalse 0585 ETo (orn sall i pall 5 K (fnie aand A e e eSS il
Ga) die (P) o diad oy Cus ((ETo= Smm/day) s foa 5 ) dusban oan e i a0 dad Jal (e 32350
il ball sl e (3)10.2 Jsil) b Alllaa) (@litadl) dda ,8Y1 ETo (e ddlide @il sive dal (e Juiil
D) &b ol Lo Jlie Wl Gl 335 Y BT orn el e jaal) da ji Lol a5 Al calls <idbaed Jlae ) s

Adjust Ks for ETg 2 sl - il Jal (e sl L

leaf growth 3,5 expensive growth =il saill sy Canopy expansion: (bl sUsil) au g
A sl Clleall UK o e Sl dlgay! ) daulia SY) L canopy development bl sUaall sas Nl
4 a3 3ok oo BN sl saill e Gl sleaY) Ll sadiuall sasy z3saill J8 (e 48 sea al) il
(P) il a8 a0a3 315k o 5 ¢3i10.2 S5 1010.2 Jsaall 3 mnse 2 LSsensitivity class 4asbus

A ol depletion @iy din g 4 5le

¢ Total Available Soil Water (TAW) Ul &, il sl Jlea) (10 6 3 1P (Upper) dasladl dgall - -
limited 125254 leaf expansions ) sl e 55 muay of J H3all dikic (ye (i) cllgiug of Sa

2 5 138 gt vie (%6100 Rty palasil) 31550 (o 58 5ol ol Lilal i 534 1P (lower) L) el -
ol dihie (e Ll 4 il ol (lea) (1
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soil water depletion 4l ol &g () £13aY Allhall duda) Y 4l g LY :1§10.2 Jg2ad)
.canopy expansion (il sUsil) s gil 4uills fractions

Soil water depletion fraction for canopy

4l Class expansion (Pexp)
elaall s g8l Ay 2 53l olae o gaad (Aasd) 6 3
Sensitivity to water stress W

Sl dea Y olas dpulall

Wl 4saY) p(upper) tiall 4 p(lower)

extremely sensitive to water stress

Sl dlay) slad duulual) a2 0.00 0.35
sensitive to water stress 0.10 e

‘531.4&3\ J\.@.;\g\ b\;’ u.uL.w;

moderately sensitive to water stress
) Mgy el Lpulia) Lo i 0.20 0.55

moderately tolerant to water stress

el aLga Jau e (IS (prabasic) Jasia 0.25 0.60
toler;{'nj‘t? L;v;tgziress 0.30 0.65
extremil‘ﬁodlia‘mr;t wzg stress 035 0.70
B8 crop characteristics 8 =01 x]
— Response to stresses

Descriptionl Development I ET I Production ~‘Water I Temperalurel Salinityl Biomassl Calendarl
Soil water stresses

Canopy expansion | Stomatal closure I Early canopy senescence | Aeration stress I

{Adiustment by ETo ~‘

canopy expansion  None
Imoderately tolerant to water stress l] o AdiustKs forETo ’

no stress
Ks EXp
full stress
Field Capacity V?:Tt::;;?:?rt\k

p[uppef]=| 0.25 _—;j
p (lower] = l 0.55 E_i
Shape factor
Clre e —— ———————
(?l a0 ;:j TAW

S S s soil water depletion fraction [pl..........oooccoiriiciiiecns 1.00

:’:& Program settings l > HMain Menu I B Save as l

ALl sl pgi e Al dgay) Ll Ks Aade JSdg Adiad) g 4y glal) ciliial) ciliial ga :3i10.2 JSid)
(Ksexp,w)
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A8l il el aa el Jlall sleadl Al BB ALl oL 0 :Stomatal closure alwall (33}
e s (2i10.2 Jsaall) dsabn 28 JLid) 505k 0 Janall o il e Sl alga ) 58l paay axdival o 8
A olae BBl (P) Agslall diall 4af a5 5y 5k

Readily Available soil Water (abaic¥) algull 4 1l ol 2023 3l :P(upper) 4slall 4gall -
root zone sl dshie (e Lea jaiu G L Jseanal (Sar obadl (e 208 ST 8 (RAW) «(RAW)
Jyanal mi 4 (alisd) o alaall (332) Slas) 50 (e

)l 4 el Meay JalSl) sisiu¥) a3 adf 6f) 1 dedl) die &3 (585 ) :P(lower) ddaull A5l -
Il At ie (5585 4 ohaa (5 sine G dal) Adlaia e Liall Aiall 6 ja Dl o Levie (TAW
(0) sall shse J sanall =i muay s permanent wilting point sl

plesall (BEY dailly 4y 13l slia ANGELY Lilal) ddall Lt ALGAY) duda) yi8Y) addll g il 12§10.2 J g

Upper threshold of soil water
. depletion
444l
et for stomatal closure (psto)
@Y Lanilly 4y 5l olae Y Llal) dinl)
alusal)
Sensitivity to water stress
el algay) ol Lyl Default value Range
daa) sy dagl) Jadl)

extremely sensitive to water stress 0.25 0.10...0.29

el Algal) olad dpulualdl ol
sensitive to water stress 0.45 0.30...0.49

sl dea¥) ol (b

moderately sensitive to water stress 0.55 0.50 ... 0.59

Sl dlgay) ol dpulual) Ja sl
moderately tolerant to water stress 0.65 0.60 ... 0.67

) gl das s JSy Jaaia
tolerant to water stress 0.70 0.68 ...0.72

all Al Jeaia
extremely tolerant to water stress 0.75 0.73...0.90
hall el Jasill aads

salall ) ddau giall ) slgay) a5k s (Early canopy senescence 3Ssall il sUsal) 43 gl
gy Ll paa anivl o gty il Aleny o 58 A LAl G 5l dalie paddis Jullyg Slall eUaall 34 a0s b
A slal) Aiall e 3a3 35k ce ) (3i10.2 Jsaadl) dpules 48 ) Gaob e Al elaal) 235500 e L

Al ol DY (P)

dibais o (2) lgind of oSay (A (TAW) Ul 4501 ol Meal 00 5a :P(Upper) Liel dgall -
il Uaal) 38 s s o Jd 3s
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)l 5 el MeaY JalSl) Szl a3 4df 6f) 1 dedl) die &3 (585 ) :P(lower) ddaull 45l -
wilting Jsll adass aie & ¢S54, yill &y gha ) (8 ¢ aal) Aalata (e Liall Aiall 6 BBlgiul o Ladie (TAW
adll de yully Sl eUaall Sl 5 point

O5Ss OF @ siall e @Al peanall (G s yill) g 5V Apaas e saains 3_Saall il elhaall 34 as o) e el (e
ST I 13 gana cpa sl (6K Ledie daubua ST J geanal)

sl pUsl) A48 gadd Al 4l olsa eBDlgia 4 glal) diall ALNGAY dpdal 38 addll g cilidl) 13710.2 J g

Upper threshold of soil water
depletion
for canopy senescence(Psen)
Aailly 4 i) olae Bl Lilal) Al
il elarl) 45 )

L)l Class

Sensitivity to water stress

el lgay) ol Lyl Default value Range
Laa) sy dagl) Jadl)
extremely sensitive to water stress 0.35 0.00...0.39

el Algal) olad dpulualdl ol

sensitive to water stress 0.45 0.40...0.49

‘fl.d\ J\.@A‘}I\ bl;fa w\.w;

moderately sensitive to water stress 0.55 0.50...0.59

Sl e Y) olad dpulial Lo i

moderately tolerant to water stress 0.65 0.60 ... 0.69
) e Lo st JSy Jania
tolerant to water stress 0.75 0.70 ... 0.75
Pl dlgadl Jasia
extremely tolerant to water stress 0.80 0.76 ... 0.98

hall el Jasill aads

Aeration stress 4 ¢l dga)

6 sinall adi yy Ladie dualls H3all dikaie geration 4sed zaai rice LY) Jis aquatic species 4l g 5!
o) ) g5 Lae ¢(5i10.2 JSil)anaerobiosis point 4l sa S slall ddass 568 3l Addaia A 4y 5l Sl
Jpmnall i
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deficient Y. _ _ soil saturation
soil aeration & ~ anaerahine

anaerobiosis point

il 3 51 Ay el a0l gl slall 2k el caﬂacnth

mﬂbls;l\@\
‘//\

S

/ /\‘;

Fermahent \mtmgpbin{
(,_‘:\_\.“ J}J.\.“ algy

Ao A 55 et e ) Al olsa ) i) s (dallial) dkaiall) (3l 15 10.2 JSid)

OsSh alea¥) G (Llal) Agall) slall Anniia 4 il 0 4S5 Ladie | Ks Jlall dga ) dalae (83 ke 40568l alga) daas o
O Al G eldl (s giaal Lial) Al cand Ll (Ks=0)iall s Jlall alga¥) dalas (5S5 JalS o 5ills xie
< lower threshold Liall Asall (Ks=1) a0l }LM el el Jalaa 0555 Jlie YL A Y Al ey
el Aeay) Jalaa Aaia 55 N\mwwm}@nm\zum@ntmw Caad 4 il ol (g gina
olad J gpranall dpubis 23ay adiidll o 08 (6i10.2.J85)) linear Lasios Liall diall  Wlall 4l o0 K curve
slall At a3y 5k e ol (40 10.2 dsaall) duse alea) 48 il 55k e water logging A i) e

A aadl a3 4 e dauS aaall) 490 5430

sl Sgay ALal) ¥l s Apcal Y1 a5 U 1410.2 Jsad)

anaerobiosis point

(volume % below saturation)

24l Class (@.&ﬂ\ Gad 9 ?AA) 4 sa W sliall ddass
dasl Y el Default value Jsdl Range
not stressed when water logged 0 0
obiall adilll vie Bagae
very tolerant to water logging -2 vol% 1.3
slaal) ol Tas dlasia
moderately tolerant to water - 5vol% 4 .6
logging
sensitive to water logging 10 vol% 8 ... 12
olially apdill olat dla
very sensitive to water logging - 15 vol% 13 .15
olally apdiil) olans Tas dslios
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ol

— Response to stresses Eo|
Description I Development I ET I Production  “ater l Temperaturel Salinity | Biomass l Calendar l

Soil water stresses

Canopy expansion I Stomatal closure | Eaily canopy senescence  Aeration stress l

aeration stress

moderately tolerant to water logging _'_J

no stress

Ks aer

full stress

- 10 vol%

conditions

&& Program settings ] > Main Menu I B Save as |

DA dples (e dlmial) 9l 2a0 Y Laie AN plLadY) il Ayl sl (g giaa cilinal g4 :16i10.2 JSl)

Harvest Index taall jésa o

SlgaYl sae s sady a6 e aslaie Wl o3k sany il 5l Tl Ll (HI sbaa) jiise Gad Sl dlgal) y 8

g raall sall add) Sl dlead (S S Pre-anthesis Jw )Y =i Jé :Before flowering Y Jé
(7i10.2 JSall) e Vb 335 of Gy 1 (adaall 30031 spasy vl o gy HI sbasll j8i5e e eyl il
(5110.2 Jsaall) Jla ¥ isi J Slal) dea¥) il (s uiall) ddiaall 4l L)
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5 Crop characteristics n i -10] x|
3 Response to stresses |
Description I Development I ET I Production ‘ater I Temperature I S alinity ] Biomass I Calendar I

Soil water stresses

Canopy expansion I Stomatal closure I E arly canopy senescence I Geration stress  Harvest Index ]

Adjustment of Harvest Index (Hro) to water stress Reference Hi

50 %

Before flowering ] During flowering I During yield formation ] Owerview l

water stress before flowering

Positive effect on Harvest Index lmoderate ;]
as a result of limited growth in the vegetative period

Increase Harvest Index

.

with maximum || 8 I*: %
HI
fange
Hladj !
!
i
54 % ‘

50 % reference

0 0%
Biomass
Potential biomass

at flowering

Biomass range = -
affecting HI from 63 % 100%

| XK Cancel | N Program settings I > Main Menu | H saveas l

Ao el HI Sbaall Jdise o ¥ il g ) 3gadl positive effect -ty 5l :7i10.2 Jsa
.biomass production & sal) i<l zli) b

HI duaal) jdisa o Y 0 agadl aalied) o) il da jaie il 25§ 10.2 )

vef

Class percent increase of HI
adl) bl ji5e (8 (A2 530 4pusS) 33l )
¢~ Y None 0%
ssaSmall 4 %
L. 5is Moderate 8 %
5 Strong 12 %
laa 5 8 Very strong 16 %

oHdll) =il s very severe alll luai seaY) oS Laie :During flowering ¥ &
ACaall 5l Alaiaall 323030 LN (pe Aime 2381 Ll (6 HI dbasd) ige e 5ilill b 6 jdla (pollination
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Jid e (85 Ks Gl slea) dalae Gaoba oo il e laie et s ((eXcesSiVe potential fruits)
Dl e e (Sl TAW 3 sia) &l elae Jlea) e fraction (P) s s sl duwS lgie | jma il ((343))
Lhad (i Kspor Sl deal) Jabas o) (581 Slen) 5 sinsa) 44 52080 &l s stomatal closure slwall 332
Permanent Wilting aall J sl dass) Liall 451l s upper threshold (ppor) Well &2l 0 0 ) 1 deill (0
Ao sliall 4 yyie 45 i3, ol dall N s0il water depletion(p) Lol sl $Wlgiul 3aaty axdiudl 2 58 (Point

(6i10.2 Js2all5 8i10.2 Jsil) relative resistance to drought —slaall 4l

B coop choracteristis -loix

— Response to stresses ————— |
Descriplionl Development | ET | Production  'Water I Temperatuel Salinityl Biomassl Calern:lar'

Soil water stresses

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

Adjustment of Harvest Index (Hlo) to water stress BefsrarcaHi
l 50 %
Before flowering  During flowering I Dusing yield formation | Overview |
water stress during flowering — tailure of pollination
lmodaately tolerant to water stress :J
no stress 1.0
08 _—
Ks polw g =
04
0.2
full stress 0.0 A
P oty oy
p (upper) = | 0,90 31:
RAW
-
TAW
potential fruts | 000 soil water depletion fraction (R 1.00

| X Cancel j $ Program setlmgﬂ I[}Mamhlenu’ H saveas l

failure of pollination gl J&b o il sgay) L8 Ll cilel) clial ga :8i10.2 Joil)

Ll 05 o oS Al U5 I8 AW slea) L6 ¢ :During yield formation 4l Jusds (sUlT) S
Ay sad e Talaie) Ll

e Uati e (6K A s ¢ a3y Taw of axy (g KA 5 (g puadd) salll G Adlial) Jal e 58 il il el -
D) 138 Jlae et o HI sbasll Jd5e e da) 58l e leaf growth G1usY) sei dal e Ks
Jsaall ¢ " g " Jalnall (il LS a3y Cumy ¢ " g " Jalaal) 335k (e K Sl dlga ) el a€
.7i10.2

Esall @Sl Alee 4 galiaily aledl @b cuall GG L laad sy oS e -
Sl Mg ¥ Jalae ga Uasi o Ll HI sbasl jiige e 5l 058 b U= sidd <photosynthesis
lanll jige Ao bl Sl S G b " daladl Bask e LA 138 laie aed B luall K
8i10.2 Jsaall " b " Jaleall (il LalS 305 H|
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soil water depletion factor (p) 4l sl &Slgind Jale laa g dpdal 38 abl) g lidl) 16710.2 J g2l
failure of pollination gl J&d! dlidall

Soil water depletion fraction (p)
for failure of pollination
4l Class >
celil) Ll 4 51 olae Mgl (Aansi) ¢ 5
Default value Range
Sensitivity to water stress .
el dgay slas dpuloal) Jaal yBY) Al Jall
extremely sensitive to water stress 0.76 0.75...0.77
el dlea ) olat dpulial) 31
sensitive to water stress 0.80 0.78 ... 0.82
all dgay olas ulos
moderately sensitive to water stress 0.85 0.83...0.86
el Agay) slas dpulial) la sia
moderately tolerant to water stress 0.88 0.87...0.90
) slgal Lo sie IS (abudia) Jania
tolerant to water stress 0.92 0.91...0.93
Sl gD Jasia
extremely tolerant to water stress 0.95 0.94...0.99
el Agadl Jaaill aal

(I Suaal) 5dsa e Sgadld ) i) ‘@7 Galaall ALl claall s sl Y1 ol g i) :710.2 Jsad)

“a” coefficient
4l Class ratddd
Sensitivity to water stress Default value Range
Sl slea Y olas Al Lpual Y dagl Jadll
s YNone - -
saSmall 4 3..40
L sie Moderate 2 15..2.9
s $Strong 1 0.75 ... 1.40
las s 68 Very strong 0.7 0.50...0.70
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(HI sbanl pipa 1o lgadll s ) " Jalaald ALY vl g ) ) il AL :8710.20 52

“b” coefficient
44l Class "I
Sensitivity to water stress Default value Range
el dlgal) slas dpulisal) doal 8y dagl) Jadll

¢ YNone - -
o#aSmall 10 7.1..20
L. sie Moderate 5 41..7.0
s Strong 3 1.6..4.0
laa s & Very strong 1 1.0..15

the extent of ) Jlall Aldiaall 3251 (sae oty aadiidll a6h (Ks Sl aleal) Jalas dad ) AdLaYL
el Jualaall o o8 Al ga cagHlall () 5S5 Larie 9§10.2 JSA 8 a0 g8 WS ¢(excessive potential fruits
oalea) o G dpediel e e Jpeaall Coglhall saall o ST L e S 230 el Y e aS 2
3030 550 al) e aalill H slasll jdse g8 (mlaiV) (s o) 81 LN S5 Laie 500 30 A50a0) Ll (Jalins)
& extent of this excess sl s3a (53 o Lija dainy il 5 58 A sy 3 sl Sl sleay)
sasly il (35l ce 33Ul a3 S5 jin potential reproductive bodies 4iSadl ol dlaiall 4y JSH) AluaY)

(9i10.2.d53a0) € N Tas ysua cp da gl jiall il (g

excess of (Alaiaall) diSaall JLaill & (324 30) (aildll ALliall dudal JidY) 4l g i) 19§10.2 J il
.potential fruits

Excess of potential fruits Excess of fruits
(Alainall) LiCaall el (aild Ll aila
lax s Very small 20
saa Small 50
L sia Medium 100
S Large 200
laa nS very large 300
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EA crop characteristics __ I o =] |
— Response to stresses S|

Description I Development | ET I Production - ater I Temperaturel Salinity | Biomass l Calendar I
Soil water stresses

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

Adjustment of Harvest Index (Hllo) to water stress Reference HI
3%

Before flowering ~ During flowering | During vield formation l Dverview I

water stress during flowering failure of pollination

Imode(ately sensitive to water stress _'__I

no stress 1.0
0.8
Ks polw 0E
0.4
0.2
full stress 0.0 !
. . Permanent
Field Capacity Wilting Point
“al
p(upper) = | 0.85 ~i
Excess

of potential fruits RAW
l‘farge v
=200 %

Close l o

L B et soil water depletion fraction [P, 1.00
| X Cancel | {gﬁ Program settings I Protected file I saveas |

.extent of excessive potential fruits (Jaiaall) (Seall jlalll aild s2a cliial 34 19i10.2 JSid)

During deals & Jsanall iS55 58 A el dlga D (abuall 5 a5 oS pall 3l mpe o
.(10i10.2 J4) yield formation
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H Crop characteristics . -0 x|
[ Response to stresses |

Descriptionl Developmentl ET | Production  “ater ] Temperature] Salinily] Biomassl Calendarl

Soil water stresses

Canopy expansion I Stomatal closure I Early canopy senescence ] &eration stress Harvest Index ]

Adjustment of Harvest Index (Hlo) to water stress Reference Hi
' 50 %
Before flowering I During flowering ~ During vield formation I Owerview l
water stress during yield formation effect co?;:':ﬁ;?]w"
—— Positive effect on Harvest Index —l strong LI @ small (10.%)
as a result of water stress affecting leaf expansion
L Negative effect on Harvest Index small L] . total (100 %)

as a result of water stress inducing stomatal closure

£0.0 %
Hladj . ¢ ; Reference
50.0 % : : ; ' HI

0.0%
| 20 40 60 1 lllll
Field Capacity % TAW depleted meg"",‘,z’];t

—‘ views details Hl adjustment I

| X Cancel | & Program settings I > Main Menu I H saveas I

Jal ¢ dldg HI baad) Jé3a e post-anthesis S Y1 s L Aa jal lall sgay) 480 :10i10.2 Jsid
% TAW  digicall zliall 4 i sla Alaal e 4y gt piS) jdad) ddhaia slye edlgiul (e Adlida cla
.(depleted

4l «<view detail HI adjustment> sbaall 5é5e daass Jualdi (e a1 HLis) 33 5k (e caadivall Koy
daall e Joed Aald 8 Gl Al US55 58 A HI dbaall ji5e o ) dleadd (S pall g g all )
i e Sl gl il e 86 .(12i10.25 11i10.2 JSa) Adjustment of Harvest Index

oAl Cilalaadl dalisg o8 Gl 3al) dalaia olye SDginY daliie a8 Jal e HI dlaall
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djustment of Harvest Index

Effect of water stress on HI during yield formation

'water stress affecting leaf expansion | Water stress affecting stomata closure I Combined effect I

Effect on HI during yield formation
of water stress affecting leaf expansion

" Mo effect on Harvest Index
¢ Positive effect on Harvest Index

a=| 1.0 E Istrong

=

— 3.0

2.5

=10lx]

Effect on HI

Consideration during
building up Harvest Index

1 strong @ small (10 % time}

Determinant crop
Fiod: potential vegetative growth

during building up Harvest Index.......

Period: building up Harvest Index.............

5 days{->>>-
50 days-->>>-

i i

[no stress]

1
[full stress)

The effect on HI

foot zohe
depletion

FOR—

———————————— Mull'iplier
i

Hiadj= 1.39 x

of water stress affecting leaf expansion

| 50 33 % TAW

L —average EToI 5.0 3: mm/iday

50% =69.7%

Flefe;ence
Hlo

| Cancel |

[OK ]

Positive effect on Harvest Index suasll jiisa o Alall dgadl gy LAl 1 11i10.2 Jsad
LA aie @llly Jalaall (g il galll 3 DA

«coefficient “a” Jalaal)
root zone depletion i) dikia sla lgi)

.evaporative demand Al (zliaYl) ikl
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g adjustment of Harvest Index 10§ x|

Eftect of water stress on HI during yield formation

‘Water stress affecting leaf expansion  'Water stress affecting stomata closure I Combined effect I

Z 5 z —1.0—
Effect on HI during yield formation :
of water stress affecting stomatal closure §-0s
" No effect on Harvest Index i 0B
¢+ Negative effect on Harvest Index E 04
b =l 3.0 ﬁ Istrong _:I ‘ E 02
—0.0-! . : . .
Effect on HI Consideration during 1.0 0-:8 K_Slﬂomalla] D.:2 ]
SEAUL building up Harvest Index 2 . ‘ 2 2
‘ strong . total (100 % time) {ho stress) {full stress]
The effect on HI
of water stress affecting stomatal closure
FOR— root zone Al
depletion B P
L—average EToI 5.0 ’: mm/day
------------ Multiplier
1

Hiladj = 0.80 x 50% =398 %

Period: building up Harvest Index........... 50 days--->>>-- Heferlence
Hla

| Cancel | 0K

Negative effect on Harvest Index iasll jisa o Al agadl bl i) 112i10.2 Jsid)
;L) die g during the building up of the Harvest Index sbaall jdse sl Ala ja P&

«coefficient “b” Jaaall

root zone depletion i) dikia sla lgi)

.evaporative demand Al (zliay)) cudhll

e G Of Gaa (HI dbaall jige o Sl aleadl ddliad) ol il w aeal) 320 :Overview dals 5k
dealy A e padil) @Liuu bl aaadl) gALcY\ all e ral adjusted Harvest Index Jazall alaal)
JSill b mase 4 WS (Maximum possible increase of HI Sl alaall 33430 Jaxy of <Overview

.13i10.2
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Response to stresses

Descriptionl Developmentl ET I Production  'Water l Temperaturel Salinityl Biomassl Calendarl
Soil water stresses

Canopy expansion | Stomatal closure I E arly canopy senescence I Seration stress  Harvest Index l

Adjustment of Harvest Index (Hllo) to water stress Beference HI
50 %

Before flowering I During flowering | During yield formation  Overview l

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

Adjustment

Harvest Index
—@— water stress before flowering f ....... small ........
—@— water stress during flowering & - moderate .....

as a result of failure of pollination

water stress during yield formation

Paositive effect on Harvest Index f ------- small ...
as a result of water stress affecting leaf expansion

Megative effect on Harvest Index * ....... small ........
as a result of water stress inducing stomatal closure

> Maximum possible increase of H —— + I 15 @ %
Himax = 58 %

Qgﬂ Program settings = Main Menu l EI Save as |

Combined effect of water stress slasll jdsa o Al dgadd s pall il :13§10.2 Jeid
.on harvest index

Temperature stress (5,10 4x 3 gal) o)Al dgay) 10.10.2

Q\)ﬁﬁi_\n Lag ?3:\ _AquaCrop GALU_\‘;S Olie YL C_)ﬂﬂ\} ‘\..l);\;j‘ axy Cl_u! é&: BJ‘)AM :\..;JJ K\PEN| )..3313 A ?373
) 0 ow 25158 S Temperature stress coefficients(Ks) 3.0 all 4 ) dea) cOllae 335k (e
(0 25 W) 15 (suload) el Jasll

Crop Development:(Js<asall sai) Jpasall joki o

iealy 4 (base and upper thresholds) bl sUaall sail Llall 5 Laall gisiall 3 ) jall s 50 dased (Sa
&2 .(1j 10.2 Jsi) “Temperature” Stress 5l sl dea) 4¢al 5 2 Crop Development dsasall sai
sl 358 J gl JalSd 5l 8l pall e (e sy JSI aill 3 ) ja s 3 (a0

83



% Crop characteristics

Response to stresses
Description I Mode ] Development l ET I Production I Water Temperature | Salinity I Fertility I Calendar |
Air temperature stresses

Crop development l Crop transpiration I Pollination l
—~ Threshold temperatures for crop development ——

# Base temperature IS.O o

# Upper temperatl.lreISOaO S

GDD X e

Considered for canopy development
Selected Mode for development: Growing degree-days

~Plot time range —
" Temperature file | 1 September 2000 ....ccivviiiiiiiiiiiiiiiiiins M s 13 December 2000
{¢' Growing cyde

— Temperature file-
Phanrang. TMP

From: 1 January 1993
To : 31 December 2007

& Program settings | Protected file B Save as |

(base and upper thresholds) (Sbill sUsill gail Liall g Lall el 3 ) al) Aa e 11j10.2 JS&)
,“Temperature” Stress 51 sgal 42l 8l & Crop Development Jswasall gai dgaly b
.Phanrang (Vietnam) 2 48) gall Jguasall gaid i a cla )iy

Crop Transpiration: Jsasall i o

il ae AquaCrop gbix dalay «J ganall gaiy sl o i ilea) Aaidiall ) all cila s G of Sa
Growing Degree Days (GDD) 4xsS! il 3 jall cila jo (33yk e Laalaa) oy ylay ) jall ds ja (aless)
o &)l Jae s canopy expansion Sl eUazll gladl g L ol il e <Ll Jis Gy delld) lae AL
ke cold stress ) deay¥ Y1 jabad) il Glaa (555 0l (e A diLYL  decline rate sbeasY)
Jalre 3ok e Ll 138 yaa 4y Cu ((Laidial) 5 ) jall a8 Glbal) lia o p8as) J seanall (e il
growing sl (84Sl 53l ) Sla )y 8 e lanaas &6 Ales Ade g 4y5le Adie Gn 051 o sl ¢ Ks
JSG 055 (0 °C-day) esdls a5t da 2 0 4l 2ie A 4l 4=l ) (2j10.2 JSi)degrees per day

Lol Al 5 4y glall Aial) (pu K (inie
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R

— Response to stresses )
Description I Development l ET I Productionl Water  Temperature I Salinityl Biomassl Calendar ]

Air temperature stresses

Biomass production | Pollination I

Biomass production -
affected by cold stress

7~ MNot considered
¢+ Considered

no stress 1.0
K 0.8
St 06
0.4
0.2
full stress 0.0
Growing Degrees (GD)
0o 5.0 10.0 15.0 20.0 *C-day
cold stress
GD range
from: 0 *C-day............. &
to:l 11.1 3: FEday s sasiisnnt s sant s U

é‘ﬂ Program settings | = HMain Menu | Q Save as I

Ca gl Agal g B (AaaS) 5 sal B0 a da ) JS& o) J peanall geiil Agial) 5 ) & 430 1210.2 JS&U)
“Temperature” Stress 3.1 2ga) 44315 4 Crop Transpiration Jg<asal)

Jsh Jalsd i i) pall Cale il (e a0 ISV peanall (o il e i (2 8350l deaY & i) dpaail) Gim e (S
(3j10.2 J83) saill 350
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e Crop characteristics
— -

—— Response to stresses —
Description | Mode | Development | ET | Production | Water ~Temperature | salinity | Fertiity | Calendar |

Air temperature stresses

Crop development ~ Crop transpiration IPoIlinaﬁon ]

Crop transpiration -
affected by cold stress
{" Mot considered

{* Considered

Kscurve  Cold stress affecting aop transpiration

CO' d 100 %
Stress

75 %1

50 % -1~

— Plot time range -

(" Temperature file 26 June 2001

— Temperature file
Bru76-05.TMP

From: 1 January 1976
To : 31 December 2005

| x Cancel l & Program settings | Protected file E] Save as |

Lgal) 5,0 8 Aa )l sail) 5,53 DA Brussels (Belgium) 2 25 sgay 4y sial) 4eadl) :3j10.2 Jsil)
Jyanal) (e il Basaal)

Pollination (L=lll) 3 o

o1 0 Ge i sl oKs e Al ml o) imd o i) Lo 5 pally ) Clilgn] i 8
1 sbais ddindl 3 ) jall die sie O 55k Ks 4ad ) 5S5 cold stress =l dlea) dal e 31 all cila s cliie
die e 1 sk Ks 4ad (555 cheat stress (Asaadl) 4l 351 all dlea) dal e Ll dyslall 351 al) dgie xie
il Ay b il (o K imia S8 (35S (47102 JSAI) A shel 250l e i () s il 8 a1

L

-

86



-6/

Response to stresses

Desctiptionl Development I ET | Productionl Water  Temperature I Salinity I Biomass I Calendar l
Air temperature stresses

Biomass production  Pollination I

Pollination —————— — Pollination —————————
affected by cold stress affected by heat stress
¢ Mot considered {" Mot considered
¢ Considered {* Considered

no stress 1.0 1.0 no stress
I 08 7l ™~ 08 |
Ks polc o0& / \ 06 Ks pol.h

0.4 l \ 0.4

02 , \ 02
full stress 0.0 0.0 full stress

Tnlcold) Tx(heat)
Minimum ai|r temperature range Maximum air lempel‘alure range
( 43°C.i ] ¥B [ 2]C [qu e A5 E
N |
cold stress heat stress

fruits I

& Program settings I = Main Menu I El Save as |

.pollination Akl = heat ,alls cold ) Clilga) clie clia) s :4j10.2 Jsd)

Laie fa A (Ty heat) wssmall) 5 sall A ol Al Zsiall 5 (T, colg) Wl 3u1all Za ) 4 glal) Aiall 0 yiad
.crop parameters J sass &l yial by Jhdlly palil)

aﬁ}“ r‘éJJ 45 > 30+ o CJ‘)ﬁ Oi US‘“:‘(TX heat) 3¢ :*-.-.’J-"“ :*-i)J 15+ e 0 o C}\):‘:’ Oi OSa (Tn cold)
dea) cad Ay sia da s 5 el tie (Ks = 0) S slead! ) Upmas) o 43 AQUACTOP mdbi (sb sy
5 o saanall 5,5l all cila o cliie 34 5 a5l ((heat stress) 4saud) slea) 58 5l (cold stress) 525 )

A e Sl )

Soil fertility stress 4 4523 34a) 11.10.2

alal) gl 8 Coa i L Y ) aaliall e o s 4 4 gead alea Y J sl Asial o e a2l e
Ol (el Aald 5 dgamall 4813l el slea) o) .qualitative assessment = sl ausill 55k oo
Sl elaall e 2ay (2) collard) 138 s elal ) (535 Lae ol elhasll glasl (o Jy (1) o oSy o(55YY)
(sl Jysha lga) dh @l diLayly A6 8 o elae ) (3% e «(CCy) 4l s sl (S (s2) oadae Y
Caaiie ) Jaeall CCy (akae V1 Sl slad) Jomy Ladie jaise (alias) ) 33le (CC) Sl elall puady (3)
Water productivity (WP*) J sasall sbuall 4al5) (30 Jly 43 5l 45 pead slga) Gl (4) b e 350 o sall
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Display of the effects of soil fertility stress Uil Ligad dga) il jae o

Aaild o il 4 ead dlgaY Jseanall Alatl 5 e aad 13 calga ) e dilie il e il Ay aadiidll (Ko
Jaie dgal s mild stress —ass Jleal s No stress ! 052 :Crop characteristics J s=sall ailbas
.(2k10.25 1k10.2 Jsill) severe stress il dgal s moderate stress

Crop characteristics i _ S _.J_l— 0 l‘
e Response to stresses —
Description I Development I ET I Production I Water I Temperature I Salinity  Effects I Calendar |
Effects of |soil fertility stress  ~|
Biomass production Moderate stress v |——  Effect of stress
affected by soil fertility stress -
: No stress CCx reduction.......... 3%
{* Mot considered Mild stress ;
& Considered ——— [by local calibration) MR R TRAL: EEE Ao o
2 Severe stress Average decline  %/day
As calibrated Canopy COVEL........ 0.22
Canopy |Walel Productivityl Biomassl Biomass - Sllessl Ks cuwesl Crop parametersl WP reduction......... 2%
Effect of] soil fertility stress .... 0N green canopy development Close l
_ No stress CCx=80% at.... 50 daps
I (oderate stress CCxk=85% at... 57days
L o e S e o S S e o S e b e o
B~ s s e s e s e e e e A e = = = =
B0% -f-mmmmmm e - e S e e
40°/° P g S 5 s ‘= == 0 0 = @ %} e o RS
20°/° . = = = = wm-memsmemecl amsmsmsasmemsmsse e aenenen-~
0%
1
e Growing cycle (days) ............ 125
sowing maturity

I x Cancel I & Program seftings | > Main Menu I B Save as I

Al pUal) gkt o Jaiaal) 4y 3 4y gead dga) U 11K10.2 Jedd)

88



2 Crop characteristics

Description I Mode ] Development ] Production

Fertility stress I Calendar I

Effects of |soil fertility stress

Ei

WP*reduction...... 22

Close |

Canopy Water Productivity ]Biomass I Biomass - Stress I Ks curves | Crop parameters ]

Biomass
a2

slope :
water productivit
WP*

. ——— |
Effect of | soil fertility stress. ... on biomass water productivity:

17.0 gjm2
from 17.0 to 13.3 g/m2

e Np stress
= Moderate stress

|
Sum(Tr/ El'o:)

I
NOME tvsrusensnnss Produced biomass........... maximum (for given stress level)

 Biomass production olerate s el Effect of stress |
affected by soil fertility stress = - ‘
z No stress CCx reduction...... 31 %,
" Not considered Mild stress ;
. oo SERETOn 5 CGC reduction...... 18 % .
{* Considered {by local calibration) ltoderate stres ; i
Severe stress Average dedine  %j/day|
As calibrated Canopy COVET...... 0.22

> Main Menu I

I X cancel | & Program settingsl

Q Save as |

Ay gl AN ) o da gial) o ) & gead algal 8l 12610.2 JS)

Calibration of the crop response Js<asal) 4laiu) 3 aa o

Crop characteristic menu Jsesall albad 408 8 4 5l 4 pad Aea¥ Jpasall Lladul 5 plas o5
() & pad dlea) 3 plas 12.10.2 k)

Simulation of the effect of soil fertility stress 4 il &ipad gl JElisslaa o

313 AailE 8 4 il 4 gead slga) il (e Baa) 5 aaay Of adiindl e a4 sead dlea) 5l s dal e
.(k10.2 Jsx») Field management menu Jial)

. field managementdJiall 5 )3) clial s« sCrop characteristics Jsaaal) (ailad 1k10.2 Jy>

A padll dgay Jsanall cuaiug (s
Crop Characteristics
How does the crop respond to soil fertility stress?

Fam

Jaadl 5 la)

Jaall (84l 4yl (5 siue 4 L

Field management:

What is the soil fertility level in the field?
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Calibration for soil fertility stress 4l 4 gad ga) 3 plae 12.10.2

J panall dilaiad Y 1l dailag J peana <l el b A (e o 5l 4 pead dlea J seanall laind Caa g (S Y
LY 3 jlae g AN (J panall Ly skt ) 43l 5 type Of stress el g 58 cn (Rae 5) Baaas 58
s e s JS dal o

Reference and Stressed field gl Jialls a2 !l JBal) o

a4l JialiReference field 2l Jiad) Stressed field
ua S 55 » i - well watered field ua JS 55« Jis- well watered field
4 pad Aga) 22 o Y- no soil fertility stress 4 5l 4 gl Aea) - soil fertility stress
4
Observations: Bref and CCref Observations: Bstress and CCstress
sUazll 5 Bref duma ol 4y saal) AL 2l 2 ulial Bstress leay! Alla b 4y soal) VI #U5) :ulial)
CCref o2 )l pady) Skl CCstress daall iyl Sl eUazll g

field Aslial) cild jal) o 4y 5 4y guad dgaY Jgwanall dlain 3 plas 2liad 11m10.2 JS&
il e P sUarll s Biomass production (B) g gaal) ALY ) uﬁ il observations
Agaall Jiall g 2 sal) Ja)) 0 green Canopy Cover (CC)

radl) Sl elaall ) Jsea ol il ccrop characteristics Jswasall ailias a8 b ai ) 6 el )
Sl Y plial) aal ) 5 Cuns well-watered us & Gn s e Galia (S (B) Al _all 4 gual) S 5 (CC) 81 al
L e Sl olea) (lag ¥ (o3 Jiall iy 3 il B gead dea) o (S LAYI Jiallg A A gead el (e
.(Stressed field) Taeae Mia 33 53n0 4 il 4 pad 4 ¢S5 53 SE Jiall ey L «(Reference field)
kst gl 5 s e Ay il el e} 5l ciatl aem IS (55 50 Oaliall IS G ) U 4 g5l g
3 odaall aaiad (1M 10.2 JSEN) 53 sanal) 4y il 4 pemdd 4da pale laial dgaall Jial) 3 J smnall yeday o 5 laal
Jis & total above ground biomass (B) u=L¥) (s 4 sal) AN Jla) 4 Guliall paliay) Ly e

Jisdl e (834 5l 4 sl dlea) ae g3

Crop response to soil fertility stress il 4 5ad sgay Jpanal) Lilaiu) o
L gead ga) g Cun clilaadl e 3l o deaYl cl 58l Zlaxtl dagi g 4 sl AN 8 L galall (alaasy) o)
(e Al
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e ile e 0 i Julls cgreen canopy development (CC) sadll bl ellaall jski -

;0 lliy (CC) ) slard) e 4 51l 4 sns dlga) Ll o) transpiration (Tr) Jsasall (e il

bl elaall Uagl skt ) g0 Law i) Uil g lus) (alissl o
A 8 s elae ) (523 Lae (CCy) 4l Jsmashl (San (g adae Y1 il ollaall 8 alis o

i sall Caatiia ) (CCy) darall (adae V) ) slard) Joay Laie Jlail) slaall jaiudl) (mlias¥) o

.mid-season

(WP*) & gual ABSU L) Bl -

Llaiu) BlSlaal deadiuall (f) =laasy) Jalas s stress coefficient (Ks) 2y @Oklae :m10.2 Jsasll Gan
Al & pad aleaY J sandll

Al Ay gead dlgaY Jsanal) dlai) BlSlaal dlgaY) cBlalre 1 m10.2 Joal)

Coefficient Description Target crop parameter
Jaladll Caall Aaagiual) J seanall < yial b
For simulating the effect of both soil fertility and soil salinity stress
Ll A sle dleal s il A gead lea) e JS i BlSladl
KSexp,f Stress coefficient for canopy Canopy Growth Coefficient
expansion (CGC)
Sl Ul s 51l slga) Jalas Sl slal) sai Jalaa
Kscex Stress coefficient for maximum Maximum canopy cover (CCx)
canopy cover e il e
el all slaall slea) Jalas
fceciine Stress decline coefficient of Canopy Cover (CC) once
the canopy cover _
maximum canopy cover has
been reached
elazd) (Llusil) aal 5l dlga) Jalza elazdl ) J s sl) oty Lodie i) oUail)
Sl PONEVS g I
For simulating the effect of soil fertility stress
Ll & gad dlea) il sl
Kswp Stress coefficient for biomass Biomass water productivity
water productivity (WP™)
3G gual) ALK olual) Aualiny slea) Jalas 30 gea) AN plual) dualyf

The effect of soil fertility (Uil al) JLieYl 3 al 4y gaal) ALY o dgay) G o
.stress on biomass is not considered (not calibrated)

The calibration process 52l 4l

e Al A sad dga) LAl LEe YL (FAO 4ol s 436V dadaie (e dadiall) dpeaall Jualaall cilile 23l Y
(2m10.2 Jsall) Ll slSlae U8 L plan o 2 Y SN () gall ALSY
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5 Crop characteristics

[ Response to stresses —————
Desciiption | Development | ET | Production | Water | Temperature | Salinity  Effects I Calendar |

Effects of |soil fertility stress ~ ~|

Biomass production
affected by soil fertility stress

{* Mot considered

(" Considered ———— [by local calibration]

Calibrate l

adjustment not considered
[ho correction for soll fertility stress]

i = =]

:,»& Program seitings l > Main Menu ] Q Save as |

S L Ay puad dlga) LU LS YL 38V (9 J el (Jguanall pailiad daild B) (ase 12m10.2 JSa

Ao gaal) AtagY

b ol «(2m10.2 JSill) Jsandl (allad 4l i <Considered> bWl 3l Ll jladl xie
P e S Calibration soil fertility stress 4l 4 pad dgal 3 e 48 (a2 s AquaCrop
.(3M10.2 JSal) 5 plaally 2l (S

¢(3m10.2 JSall) & il 4 send dlea) 3 e 4l LiField Observations auliall < el 5 cilulall 4
ragaal) Jiad) 8 Cued LS (Clulall) ) el aaaty (1mM10.2 JSal L) 5 ,LEY) ) podiasall o siy

near "Wdl ge cuE " e gl E) A LA Gk ge A Al D) ALK LY Al ded)
100 ) &8 _jall &y gual) A LY Lpansil) el JLidl sk e Sl (Very poor "as (" Y optimal
axiudl (e AquaCrop b » 4 semi-quantitative 4l 4.8 4 )5all ki «(Bstress/Bref
Ol Jin Ll 5 (S Al (Brel) Asnaill 4 goall ALKIG die juny s oy il 3 gumd (5 iana 208y
e U Jpanll (8 e slga) bt (& o2 se Jin A Dad giall 4 goal) ALK 45 jlie 4y gusad) Al
oda Agladll Jualsall c‘-"ﬁ‘? ailad) dae ) 3l lilaa) (e ol Adiall el o cpe ) 3l (e Brel G
2o ) Aalall (sa el Clilee 5 (Cap3Y) 18 ad5) il B el eyl A et 4, i)
) E| EPREITN

close to " el (e cu " e sl i) A8 LAl Gask oo ((COX) <8l alae Y1 il eUasll
Sl elhall sl 55k e Sl (very strongly reduced " s s 8 JS8 aal e " ) reference
.(CCxstress) <!l (CCx) g;“-t‘m

A
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0= «CCyx sabae¥) sl elaall ) Jseasll oy Ladie aw sall JOA () ) Ll elaall (aal 5i) palis .3
("strong" 223 ) "small" e (e 75l 5E) 4 L) Gk

Crop charactenstcs A =

Descronen | Mode | Dwvelcpment | Product ml

Effects of [soil fertility stress  + |
Bomass g

affected by 5o fertifity stress Crbraton s by stess

Stressed field
sod fertity stress
[
i observations, (a)
Ui (oo ’T— E"W:
00 W, @mm d ,’ﬁ@g‘{j'_?_],.: s0 |3} '\\
[o ! \
x=[ ..., {@mm«-wc' strongly reduced <] ;}‘-,. (b)}
[obsent ,@u—-yad-hu*- g’m"T’;‘ N : Vi
\\ \F";{__- ‘ (C) 4 3
P X T S———L_ : j
Ix;m:-_«i 8 Progrom setings | _Start ]
—

= & |

44l muai (2)°Fertility-stress’ 4l dadal) b ‘Considered’ Jbal JLidl (1) :3m 10.2 Js&
Calibration soil .4 A 43 said 3ga) 3 plas 4aild 0 ‘Field observations’ 4:ial) cid) all
sl (b) dugead) AU ol ZUGY) (@) adgiall of Gullall 333y (3) Cus asdiuall dalis fertility stress
A dygad ALY B dlaall lay (4) 32 i (B pugal) PIA AL pladl) (@B () (el (A

¢((3m10.2 JSall) 4 5l 4 gead dga) 3 plae A8 b ddiall il daia 8 <Start> " 1) " ) e bl
sl e s (Ksexp, Kscex, Kswp, fopecline) seaY! wlaeal o jlisly AquaCrop b asi:
el Jiall (WP*) 4 sual) ALSU slyall 4alil) 5 (CC) gaiall 5f Sladl) il bl elazl)

cemspecified observations saasall (bl jall) clulall il ey ey O lalaal Adlida a8 Cu s A e
Sl elasll Cluay dgaY) CBlilas (e de saae IS dal e AqUACTop zebix asis «(3m10.2 JSall) i)
V) () sbose Al 4y guad) ALEN £ 15) iy s (Bstress) Sea Y Al 4 4y sad) Al #15) sCCstress 24l
Crop "Ll Lgpad deaY Jsanall Llaiul " dgaly 4 &0 Gaje &b gl Jiall A Gl el )
.(4m10.2 Jsi) response to soil fertility stress
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= — — = 2
» Cabbestion soil fmrtikty sbwes » - -

Crap respose ' sol Sershty wess 0 poaes |

P L ——NT fertility stress

‘.3 Nestiar | Colls s

‘Crop response to soil fertility 4l 4 gad dga¥ Jpanal) laiu) 4421y :1.4m10.2 Jsi)
Aga) il awy Al &ua Calibration soil fertility stress 4 5l 4 sai gl 5 ylas 4aild (1 stress’
Aol g3 Legd (3831 Jasdall (5 29 agall JOA WP* dad (alidl) (2) Al staadl (1) o 4l 4guad
JLEEY) g Badaall daadl) 4 gaald) ALICY dagd A4 (3) ddail gag spin buttons

sloaal 5 Gane Al Ayl 4 ad algal 5 e 4l LiCrop Parameters "dswasdl < jial U dgals b
Ll ALSH oLl iy Lamledilsreduction in Canopy development bl slaall gl aléd)
.biomass water productivity WP*

<yl b dKs-curves  da,Y) dleay) Sliaiey sSlaall Al 4 gall A cll e g3y Lyl (K
(5M10.2 JSall) 43 dalall dgal sl cavsy JS (sea! Jal (e Aa=dll) Crop Parameters J swasall
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=101x]

g Calibration soil fertility stress i

Crop response to soil fertility stress  Crop parameters I

Calibration crop response for| 50 % soil fertility stress [ & Effect of stress
corresponding biomass production: 50 % e ]
77 Canopy Cover..... 40 =
Canopy growth L
coefficient.......... % %
Eanopyl W ater F'roductivit_v' Biomass Ks CUWES] Crop parameters E:gguﬁi?t; ........ 30! %
Response of v = CC decli
o soil fellilil}f Leaf expansion growth c;s;f%ia‘?nn:? 0.30 ?apv

Decline canopy cover
B calibrated for r Crop water productivity

no stress 1.0
0.8
Ks CCx 06 »
0.4
0.2
full stress 0.0 T T T T
a 20% 40% B0 % a0 % 100%

soil fertility st

(¥ Restart Calibration I

| X Cancel | Clase |

& vag s & LSMaximum canopy cover alis¥) kil slall Jal (n Ks (Aaie :5m10.2 Jsid)
Calibration soil fertility 4 A 4;sai dga) b ylae daid 4 " tab sheet Ks-curves“dgaly

.stress

decline coefficient sVl 5 aal 5l dalas sinias 3Ks-curve <l dgal) cilinie JS5 5 plaall s
ey G Adlide Sl sie SO i 51 K o8 P& e IS was a2 (f)

055y (Al A ~) Je 35 Y)non-limiting soil fertility 3250se e 45 4 gad dal 0o
Diai¥) o aad ) Jalaa s ¢ A gbose ()55 K & &5l 4 gl alea) @baas %0 (5 s e Y)
.0 _aall slus decline coefficient (fcDecline)
Ealaa (sSis (San e Jseanal) ) oy ¢(3eal100% ) SWIS Ll gead slea) 058 Laxie
Lasi %1 sl alie¥) alina vie fopecline Jni¥) sf gl sl dabaa (15S5 <0 Jiall 4 sbus K 2!
b LS o yra agaa) Jaall b dlgaY)

stress = 100 (1-Brel) Eq.2.10.m
ol Jiall ) stressed field el Jiall 3 48 jall 45 pal) AN o 4ol & Bre| Sus
Sl elasll) ddagiuall <l yial ) e il & kil (Brel = Bstress / Bref) reference field
il cladll aal 55 Jalaa s WP* J seanall slaal) dialiil s CGC Slail) elaad) sai Jalaa s CCy (adac )
SIS Ul J e aanall deaY) (s siue Jal (e 5 Ks J ALE aill e Jsaasll 24 «(fCDecline
oo ) il slail) 5 (Bstress = 0.5 Bref) %50 duss sl Jiall a lea) sia B 4 soall A s
0.6 (st KsCex alae ) lall ellaall slgay) dalaa ()5S ¢(CCystress = 0.6 CCxrer) %40 dasis
(5m10.2 Jsill) %50 s 4 il lai [ 45 et Mga) die

A
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lginiall e A dasle 5 4 eadd 5 AT ClilgaY Jad) Ks e Jpandl (Say badie ¢ inil 5 lee oty Lovic
Kscex ) 20% iy baal sia (g sS COX (oabae¥) sl ) sllasll gl ¢5M10.2 JS& ) 3L3Y) ae
sl Kscex = 0.40 ) %60 4 5« 27% s 4 yi 4 sead Aea) Jal 4o (CCx =0.8 CCxref sl =0.80

%69 i dea) Jal e (CCx = 0.4 CCxref

Fine tuning (24 byl

e Gk e 1(4M10.2 JSA) A il & sead dea) 5 jae el b 5 aall fine tune 482 (e il (Ko
reduction il slasll gLusl aal 55 (2) 51 maximum canopy cover (CCx) (sake¥) ) sazll (1)
average decline of the Canopy il elasll (Jlusil) aal i Jus (3) sl of canopy expansion
.(reduction in biomass water productivity WP* ) 4 sl 2Ll sluall daaliyf 6 (2liasY) (4) 5l Cover
N Tk @lla g 6 AN el yial Ul cilcadadll i Coge oDlef 35 S reductions Cilcasadll (e aals s )
48l el elliy simulated lStaall gl 45 al) ALl 2U5) o o)) 5 Ge Wby Qs AquaCrop g<bix
pxaiuall 'Sy ¢4 check boxes ¥l Jsia sf clila e J6I §f aals e 8L seadll Jisll 8 observed

Asa Ay il & pad Alga) b jlae AallE Sa3da 6l 8 <Restart calibration> " 5 jaall Juldisale) " a1 LAl
.(3m10.2 Jsi)) Field observation 4diall GLal jall 5l cluldll dgal 5 ) ardiadl)

The effect of stress on () JLisWl dsale 4y gal) A<l o dgaY) LEE o
.biomass is considered (Calibrated)

Relationship between Biomass and soil fertility 4 il 4sai dgaly 4y gual) A G A
stress

A e Dyl 4 pead dlga) Lali SR YL 35 i (Jsana) (ailad daiE & AquaCrop gl o
i s ) g o) AL L) 5 &y gl AU oLyl Al 5 Al eladl) 51t e 50 o pommnall il i &y )
i A gt gl Rl ALK (o Al (m e L Rl gy (I 30 ) e Sgal) Sgn¥) (o

N (e BBl e pemall 25 (6M10.2 JS2)

il elazll gai Jalaa s COX (salae ¥ lull elaxdl e o isd) L3 considering ke Y s 223
e Adline il sise Jal (0) WP J seanall sbiall 42l 5 canopy decline il elaall aal jis CGC
(5M10.2 JSill) Ks ciliaia (e 3al 5 JS (8 g g 58 LS (il A guad lga)

lga) Clra eV Cmy 3AY) JMA (e Dgpnal) 4y gual) AV (aléssl g Qi) i) elard) skt ol
Ssake) 45 Ay sad Mea sine IS il o) .o water stress i dea) s pae (al il Sl
Jelaad 3351l cliaiall 8 laun s 58 WP* 5 canopy decline s CGCs CCx e (Llie YU
dalaie Gl Ks cinie IS of Ly (5mM10.2 JSall) paleasy) ciliaia s calibrated Ks daa) slgay)
B-stress slgayls sl A (G A8Mall ld ¢ Sl elaall ala 3y Lexie ol 3 WP* e slgay) il
(6M10.2 JSall) dhas ¢
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=% Crop characteristics

Description ] Mode l Development ] Production  Fertility stress } Calendar ]

Soil fertility stress

Crop D=LIu=E |As calibrated j
to soil fertility stress

" Mot considered
{* Considered —— (by local calibration) ————  Calibrate

Canopy | Water Productivity ] Biomass Biomass - Stress l

Effect

100 %%

Biomass 4

80 % ----------- AT

60 %o

40 %

20 %%

0 % I T 1 I T
0% 20 % 40 %o 60 %% 80 % 100 %%

Soil fertility stress

ﬁ Program settings | = Main Menu | Q Save as

"y sal) AL dgaY) ABMe™ dgaly A 4l Ay pad dlgal g g sl ALY ¢y Al (a e :6M10.2 JSid)
Jyaaal) pailad 44 5 Biomass-Stress
Fine tuning @2 Lyl
Lsia Sy« lie W) Gy Led 13 58l 4 guad) AN e & ) 4 gl dlea) il 06 I J seana) cilile dal o

dgal b lae AalE Gimyaias Sl g J eanal) Gailiad 403 b <Calibrate> s el el JLEa) 335k ce 5
.(5m10.254m10.2 Ji) Calibration soil fertility stress 4 il & s

sm gyl &y pad Mg Boles Al oSa5da ) 4 <Restart Calibration> 3 _itasll Juali 3ale) al al
.(3m10.2) 23 "Field observation" duliall <ildl jall dgal s ) prsivuall

Soil Salinity stress 44 4a sk 3¢2) 13.10.2
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Crop response to soil salinity stress 4aslal) sgay Jpasall Llaiu) o

D Aa sl dgaY U peanal) dlaind ) 5S5 Ladie ia ¢ shall dilaie i~ DY) oS 53K 8 AquaCrop <
dasle alga) il JlaeW) 8 3l o e (Jpanall (ailad dals i'Not considered’ Jlie¥) i 33sak
e (K Al dgal ) AquaCrop o= «‘Considered’ Jbie Vi ds sl slea) 330 vie | J peasall e 45 i)

.(1n10.2 J8ill) J panall 4al 5 salt tolerance 4 slall Jaad paas

== Crop characteristics — O x

e Response to stresses 1
Description ] Mode ] Development ] ET ] Production ] Water ] Temperature ~ Salinity l Fertility ] Calendar ]

Soil salinity stress Crop response
to soil salinity stress
" Mot considered

Salt tolerance l Crop response ] {+ Considered

salinity class
Biomass production as affected by soil salinity
full — 100 % — 0 % — no stress
80 % 20 %
biomass 60 % 40 %  salinity
production ,, ., co9, Stress
Lhs 80 %
nane 0 % 100 % — full stress
ECe thresholds

Lower ITH dS/m
Upper l?ﬂ ds/m

0.0 10 20 25 dSfm
Electrical conductivity of soil saturation extract (ECe)

x Cancel | ﬂ Program settings | I Main Menu | Q Save as

waliival electrical conductivity 4t gl ABUL 4 diwl) g 4 shal) cilial) cilial o :11010.2 JS&
ABal) fada 28 9 da glall 438 aa (38 51y Ly (ECe) 4 gl
Joaaall pailad 4aild L8 Salinity 4219 ¢«‘Salt tolerance’ 4y ‘Biomass — ECe’

‘Salt tolerance’ 4aslall Jaxi o

da lally Abas ) sda dilaia b Lggle Jseanl) (Say 3 &y gl AESH _alae ) 2 LaY) J geanall da glal) Jaad sy
(520 ApniS) Ay gyl ALK _alae V) ALY lE85L Jasill 5 jlise 48 JS Jaf 00 AquaCrop a5 .(1n10.2 JS5)
deal @l Gl i lgdle Jseanll oSy JIY ) 5 ‘Biomass — ECe’ 4 saall ALSI-Al 5o 4080 483e (e
(ECe) syl 4B o 58 Ao skl jdise (5 el ol 550 m Ay Ay i dypead e dlga)) AT
%1005 (3 el ALY JalS 2151) %0 o A shal) slen) B ) 555, sial Ailaia (g A il L) () smme aliiond]

(B sl ALK 20 alawsl dynsa)
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Gk o= 5l (n10.2 Js2a) sensitivity class dawbus 4 Ll 505k e 45 da sl slga) Ll aadiall aaay
ildiall 28 et (1010.2 JS&) root zone saall ddhaie & 45 il As glal Aulenl) diall 5 4y slal) dgiall o aiaay
conservative crop ikilas Jpase @l il by crop specific Jdpasall e gill jalliadll (kECe ded

o Onadl s deciSiemens per meter (AS/m) Lielb (uisers ol (38 5 parameters

gl e il 84 5 da sl dea) Ty aaie 3l Jower threshold (ECen) dlaudl dall -
Ayl ALY

ke 1ol ) A i Aa sle slea) Jeas iie A upper threshold (ECex) 4uslall sl -
Agseal) ALY 25 Laaie a8 gy Aa al laad dlgaY) muas

A s gle SgaY(ECey) Wiadl Aiall s (ECep) Lual) Aiall ALLal) 4pal y8Y) 4l 5 cilidl) 1n10.2 Jsad)

Class Electrical conductivity of the saturated
Sensitivity to water stress soil-paste extract (ECe) in dS/m
el dleadl Al 428 Anpdial) 4 il Ane Galidival 44l 5eS)) 4,80
ECen ECex
extremely sensitive to salinity stress 0 6

dasldl alea faa dilea

sensitive to salinity stress 1 8

dasldl slea Al
moderately sensitive to salinity stress 2 12

daslall dlgay danloall 3w gie

moderately tolerant to salinity stress 5 18

Aa skl slgaY Lo sie JS5 Aleaia

tolerant to salinity stress 7 25
dasladl dlgaY dleaia
extremely tolerant to salinity stress 8 37

dalal) dlgaY Tas dleaia

iy clabuasall 5 5al) @MY 5 ) elarll ;) saill 5 J guandl) ZEUS aii e 4 o) ALSI ApalinY) (st ity
Sgay 4l 8y il of Ly ‘Crop response’ J swasadl laiu dgal 5 8 da sl dgay el il sda e
BSLaally Aalall cl ) siitall 8 380 A8 ge e lalusall 32 5 Sl el gaiy J el 28ES e da gLl

- (14.10.2 5538) da kel slgay J seanall Alaind 3 e o s o) paivnall (Say AquaCrop 8

Crop Response Jsaaall dlaiul
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‘Canopy .bill slasll dgaly H(ECe) Aaslall deay jlial J< claluall @325 Sl ellazll (e &5y
Laiul 4l e (3n10.2 JK3) ‘Stomata closure’@lbudl 3Me) 4galss (2n10.2 JL&) Cover
‘Biomass sl ALI-Al < A0 A8le 3 e st LS Ay gl AN L) Jalade ) ) A8 gacanall

s il Bam A i 8 e Jseanll (S 3) palie V) a & geall AN £ (1010.2 JS3)- ECe’

O s Al sl (e Bl (G DY) 38 55 6ak ) ) il A Ay ) 3 ) sl dilaie (pa olall il (505
ool AL el ABU dad e w3 48 () Aasle Slo Hdsall) ECe dad 0o s ¥ )sial) ddlaia olae dldii
dihia (e oball Jsmnall 21 Al mual s (ECSW) dad o)) Wl ) 53al) Aalaie Sasind o) ) LIS (ECsw) & il
e Adlide CVA] Gllaal) (338 (e Aoyl Calia vie cilebuall 5 81 (33E) ) a5 135 araal ) 53al)
(3n10.2 J85) clalusall 3] daiia b (ECe) daskall dlgay 5 sl dadl) JaY ) sial) dalaie S

Calibration of the Crop response Js<asal) 4laiu) 3 aa o

(14.10.2 5 8) J pemnal) (ailond Kalh & il A sle SlgaY Jsmmnall Alaind § an o5

s Crop characteristics — O >

— Response to stresses —
Description ] Mode ] Development ] ET ] Production ] Water ] Temperature ~ Salinity l Fertility ] Calendar ]

Soil salinity stress Crop response
to soil salinity stress
" Mot considered

5alt tolerance Crop response l (* Considered

Use this module with caution
The simulation of the effects of soil salinity on canopy development
l Stomatal dosure ] and crop production are largely untested and theoretical,

Salinity stress (Riomass reduction in well-watered soil)

I I ——Ece Fﬂdﬂm

1 1
0 % 25 % 50 %o 75 % 100%0

calibrate

Canopy Cover as affected by soil salinity stress

in a well-watered soil

100 - [ T

B0 - [ mmm e e e o - - - - -

B0% - [------- -

A%~ = === - oo - - - ettt

20%0 —T === = = - - - - - ettt ettt ettt

0% -

1
0 e Growing cycle (days) ............ 125
sowing maturity

x Cancel ‘ & Program settings | IF Main Menu | E Save as

) ¢4 (ECe = 6.3 dS/m) %43 4a sla 3ga) Jal e (CC) Al sasd) gl :20n10.2 J8&
(bl Bas 45 b of) AT dlga) o b B %43 oy 4 gaad) ALY 1L (adas
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##= Crop characteristics — O x>

— Response to stresses —
Description l Mode ] Development ] ET ] Production l Water ] Temperature  Salinity l Fertility ] Calendar ]

Soil salinity stress Crop response
to soil salinity stress
" Mot considered

salt tolerance Crop response l i+ Considered

Use this module with caution
The simulation of the effects of soil salinity on canopy development

Canopy Cover and crop production are largely untested and theoretical.

Salinity stress (Biomass reduction in well-watered soil)

I I i ECe lﬁﬂdsfm

I I
0 % 23 % 50 % 75 % 100%

calibrate

Stomatal closure as affected by soil water and salinity stress
|

well-watered brerr e [ soil water depletion ..., . |
sail 0 %o 25 %o 50 %a 75 % 100 %
none — 0 % | L 1.0 no stress
2 Y PR . 0.8
stomatal 0 KSsto
closure i
S oo occccccoaccosdboooscosomscoadigscsconscssoosonscssonscass ----10.9
B0 T ey 1oz
full — 100 %% : 0.0 full stress
TAW
Field Capacity Permanent

Wilting Point

== only affected by soil water stress Soil characteristics

mm 5ffected by water and salinity stress

x Cancel ‘ ﬁ Program settings | = Main Menu | E Sawve as

Stomatal dosure

Stomatal closure <labwall &) :3n10.2 JS&
o %43 ey A gal) ALY ZLE) Gadds ) 3 (ECe = 6.3 dS/m) %43 4a sl dga) Jal ¢
pompa gdal) Allatal Calida MaTL) JaY cilabuall () (abadall jlow b JUaal) acddll) qua i) Basa 4y 5
(aladall cpa Ararl) anddll) Liayl

Calibration for soil salinity stress 4l 4a sl slga) 3 e 14.10.2
Biomass - ECe relationship k¢Sl 48U — 45al) A1) 80 o

deal Ll Hlaie dasiiall il dine claliiud(ECex) il (ECen) duslall bl o Ks st JS5 20ay
(1N 10.2 J84) (linear) ha saiall JS8 of (i ity canda il B 4 53 8 4 saad) ALK 25) e 4 51 da ol

Crop response in a well-watered cuh il aa 45 8 Jganall laicd o
soil

O gl g gonl) LS L) da slall Sea) e AT el g e 85 cub il saa 4455 4 AquaCrop sy
5 Ay guall AU AL 8 =liaiY) ) Biomass - ECe relationship 4wl Sl 4G — 4 pall A1) d8dle
ellaad) b aal yis il eladll Coeay Sl elaall ¢ oy )iy labusall 5 33) icibilee o)l Ll dag
danl g charall) Cala il Baa 4 5 & 4 gl QBN 3 KU (@liasy) of e a2 e (D seanall 550 DA
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ol Glleall e dilee IS e dn slall algaY ol L8 o V) 5 pee 4alissl ) ) Al il 5 (Kssalt

4 sl ALY _abae ) YY) i e Jsanll (Say AquaCrop gl 8 sSlaall dal (e ey oS (< W se
Baana 4 i Ll s pledl) dlae o35 J geanall Al ddlaiall oY) Cilleall Al (JaE5)0) 5 5l 5 Sl 53 alasiuly

dgals & diall b bl elard) 481 5o casi 13) Slall elarl o o da glall alga) 58l ey of axiivdl (S
saxlidistortion o sl 4 gie A 5 &8 LAl @b 3 (2p10.2 JS8) ‘Canopy Cover il sladll
glsil g sl le b ) elarll ) skt e 45 ally lall elasll o 585 e i (1p10.2 Jsaa) Sl
ool ¥ Alls 4 | (Jpanall pailiad 48 ‘Development’J}LﬂS\ dadia b 4yl G WS) aleay)
slasll 5l ge il el ) 535 s COX pasad oulal (S5 aldl dea¥) il < 'no’ distortion
A ) A sl oleaY i) il i) o ol el 251 Bagaa e i b an sl il dlla b il
DAl o) LS o gl ala 3 WS g ¢ saill 5 38 IO ) pUnall il padlil) 5 ) elnsll a8 Jaee e

(1p10.2J533) ilay!

oo ¥ Sl slaal) laiil Gllae IS5 cuda il saa 45 8 cilebual) 332y 45l 4l AquaCrop 23k
Ol o sl (g Am o Y Dlaia Jlay o Cang Ay il damae ale dgaY 4 sl A £ LBY 8] 2l o Lays .CCX
) e J8l dx 35) COX (o ral Lialiail Lala ity ¢ il sUaall e ddla) <l il aa (558 il sl o 50
L8 el e 8 siall s sl g i) lall elaad) liads S 13 hade Sl elaad) lads i )5Sy | (<obebusall

b ) Baa 4y 8 aleall B2 Y A sl Al Liayl Laladall 138 jeday (3P 10.2 JSi) Aial)

L6 il ECe oalall sy ¢(l) Sllas ¢y shal) Aahaidl age Satind 3 50 V) e il 5 45500 iy LU
piss G Ay gual) GBS U8 o age Ll ool dlea) dagm Sl elaad) 008 LAY ()5S Ol ausall JDA

.(4p10.2 Jsal) ilslaw
Gl gal) ga AL pUaad) joki o (g mall il | alall Sy G ALl sUsil) o pdd cilid 11p10.2 Jsd>
%41 Al Ay
o sk ae A3 adL (uadl)oale dea) 5l ot ) plaall jshi | Yl elaall 5 g )
Development of the canopy cover (ste))lea) 2525 (52 |
under salinity stress (green) with reference to its canopy cover class
distortion%

development in a non-stressed environment (grey)

dadl | ol 8y
Range | default

100% -
80% -
60% - SR

e None

20% -

0%

B 75

BrY  sasssaseens Growing cycle (days) ............ 125

100% -
80% -

60% -
Jaiea

1-35 25 Moderate

40% -
20% -

0%

5 60 75

S o Growing cycle {days) ............
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100%

80%

60%

40%

20%

0%

36-60

50

T s

Intermediate

100%

80%

60%

40%

20%

0%

60-91

45 &0 75

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

75

X
Strong

100%

80% -

60% -

40% -

20% -

0% -

91-
100

0

100

la (548
Very
strong

£ Crop characteristics -

I Response to stresses

Soil salinity stress Crop response

to soil salinity stress
" Mot considered

(¢ Considered

O

Description I Mode I Developmentl ET I Production I Water I Temperature  Salinity IFertiIity I Calendar

s

Salt tolerance  Crop response I

Use this module with caution

r— Salinity stress (Biomass reduction in well-watered soil) ——

I I ——ece FE ds/m

1
0% 25% 50 % 75% 100%

Calibrate
Distortion —| v[ 25 %
of Canopy Cover
| _Close | salinity stress

— ¥&F CCx-Salini
Ml in a well-watered soil

00 = [ == === m s o oo

CC

B0 = oo m = m o e o s

BT -mmm - m oo e

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

1
L Growing cycle (days) ............ 125

sowing maturity

I x Cancel | ﬁ Program settingsl i Main Menu | E Save as |

0 90 A JLASL a9 b il B A 5 (B AL sl ek o alall dgaY) il 8 ae 12p10.2 JS&
Canopy Cover’ uill slail) dgal g 8 o pdill 4y gia dpead paaty of AL pUadl)
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##= Crop characteristics — O x>

— Response to stresses —
Description l Mode ] Development ] ET ] Production l Water ] Temperature  Salinity l Fertility ] Calendar ]

Soil salinity stress Crop response

to soil salinity stress
" Mot considered

salt tolerance Crop response l i+ Considered

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

Salinity stress (Biomass reduction in well-watered soil)

I I i ECe ngﬂm

T T
0% 25 % 50 % 75 % 100%%
Calibrate

Distortion |mu:uderate ﬂ | 25 g%
of Canopy Cover i

CCx - Salinity Biomass production
close graph 100 %% 80 %% 60 %o 40 %% 20 % 0 %
0 % | | | ! | ! |

1 "1-...,\“_‘“_ {3 CCx reduction | 21 | %
CCx 20 % =
reduction -+ \\
in 40 %% N
well-watered 1 —\.\
soil 60 % \
80 %

100 %% } } } } |
0 % 20 % 40 % 60 % 80 % 100 %%
Soil salinity stress

x Cancel ‘ ﬁ Program settings | = Main Menu | E Sawve as

b couha il Baa 45 ACCX alieY) AL slad) lali o alall sgaY) il (4 e :3p10.2 Js&
.‘Canopy Cover’ iill sUail) 4gal g
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Tee | T

et ] O et

A
.t O e

|
10 dS/m

E|Ce

Scale

0 dS/m

? \
time {cay)

16 dsin

|
ECsw
Scake
g dSim
time {day) I 2_0 "{D L:‘:U X ‘:'!E . ‘-UJ +
I | T I I I 1 I 1 I I I T

|
¥ (a) da¥ Aalle 45 & J guanall AL g 4 gaal) ALY LS} g CC (Al slard) ohati 3lSlaa :4p10.2 JS&
aliial 488 gal) 43l gl ABUN %100 12> (5.8 0945 (C) %50 das sia 0945 (b) (Al pllarll o g
(ECsw) 44 slag(ECe) 4l glad)

iy enl AU ) 8 5(%70) pesal) JOA Ly Uil A slall Sl i JSEN 3 g ymall 4330 (go 8\Slaa JS o
Auflaia iy ol il B Al A il s JBA) 138 3 (AleaY) e DA Jis b 251 e %30 Sl sa) Dlileia
iagldl deaY Lubeall Juidl Jpandl i3 dS/M daske @i obe Linly g w5
L) elall Bl et Jaa g8 e S 8 ol (e s 5 (ECen = 2 dS/m and ECex = 12 dS/m)

8 dS/m As gl il FC Auliall Aaid) die s\Slaall dylay 8 4 5l &y gla ) il %20 ) RAW

Crop response 4aslll dga) (e ygial) dikia ple Dlgial 35 Latis Jpanal) dlai) o

when root zone depletion increases the salinity stress
dilaie slye éDlginl Gf a2 gl Cllee (53l dihie ole Mginl dagis Adiall 4 5 ele 8 #3138 55 3o
5 (ECsw) 4l slaal 4 oSl 48U 4 304 ) oy 48 (4 1) A sle Mo ylisall) ECe 4ad e s ¥ 52a])
zaals (ECsW) dad caslajl WS 5iall dikia ole eDlgind o) WIS claluall ST 3385 58T 43 ) sand 558
Leals b cldudl @) e ECsw Ll slee (Say camal )2l dihie (e oliall Jganall ) Al
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Json) labad) 3] e ECsw il 4y sie duws 5 238 jlaaly 1 o3 (5p10.2 JS&)'Stomatal closure’
gledy) die L) Ay 5 s sine e (Say il Al 4 5all pailadll e adiey ECsw of W .(2p10.2
(6p10.2 JS5) Aailal) J ) Adai g dulial) dandl

A (2 eal) clabsal) (GI2) (ECsw) 43l obsal Ayl g AU cilaboal) (3381 dlaiaa) 8 :2p10.2 J g
%25 (i) pUsill Jxina 0 9 %25 Ale gl o giadl Allala JaTLY Adlida cila Al (3 gall

AVl il Lavie ) saal) ddlaial ddline Matin) cilaal clebaall 3] | aldl sl iy |l
(300N el 5 Al deayl il Laie 5 (gl ) b 4y all ) class
Stomatal closure for various root zone depletion when R o
only affected by soil water stress (grey) and affected by esponse (%)
water and salinity stress (blue) to ECsw
ol [ ol sy
Range | default
v.dv;::ned | Bocsiarannanes SOl ey dapietON Looowiieisboriiaummniianssisiaisil O}Jé
) %0 None
1-80 | 75% )
poor
Jaiea
_ o,
81-110 | 100% Moderate
111-230 | 125% | %7
Strong
welk-matered Ve oAb :J-un‘v [T T S T— ol
,m'd_o.. ]0% )‘S% sl““ 715% “'ol.,‘:nallle-
| las s 8
131-200 | 150% Very
strong
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s Crop characteristics — O .

Response to stresses
Description ] Mode ] Development ] ET ] Production ] Water ] Temperature ~ Salinity l Fertility ] Calendar ]

Soil salinity stress Crop response

to soil salinity stress
" Mot considered
5alt tolerance Crop response l f* Considered

Use this module with caution
The simulation of the effects of soil salinity on canopy development
Canopy Cover ~ Stomatal dosure l and crop production are largely untested and theoretical,

Salinity stress (Biomass reduction in well-watered soil)

I I —ece ngsfm

I |
0 % 25 % 50 % 73 % 100%5

Calibrate
Response j | 100 g%
to EC of soil water
Stoma _Close | and salinity stress
]
well-watered [P [T soil water depletion .......... | [oreernenninrnrnenn |
soil D %o 25 % 50 % 75 % 100 %o
none — 0 % | L 1.0 no stress
20 % fose i L 0.8
stomatal 0 KSsto
closure
LI 0.4
80 % Jooluniiunhon sy 0.2
full — 100 %% 0.0 full stress
Field Capacity Permanent
Wilting Point
Stomatal dosure m=m only affected by soil water stress

mm ffected by water and salinity stress Soil characteristics

x Cancel ‘ ﬁ Program settings | = Main Menu | E Sawve as

LBUL Alaiay) 48 jLidly cilaluwal) (3E) o Miiia gl dihia b 2O 38 55 il 8 s :5p10.2 JS&
‘Stomatal closure’ 442!y b Llaiudl 4 sia dpud yaaty g (ECsW) Ll slaal 4ty <)
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##= Crop characteristics — O x>

— Response to stresses —
Description l Mode ] Development ] ET ] Production l Water ] Temperature  Salinity l Fertility ] Calendar ]

Soil salinity stress Crop response

to soil salinity stress
" Mot considered
salt tolerance Crop response l i+ Considered

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

Salinity stress (Biomass reduction in well-watered soil)

I I i ECe Wﬂdﬁ!m

I I
0 % 23 % 50 % 75 % 100%

Calibrate
Response | moderate j | 100 g%
to EC of soil water
Stoma _Close | and salinity stress
]
well-watered brerr e [ soil water depletion ..., . |
sail 0 %o 25 %o 50 %a 75 % 100 %
none — 0 % | L 1.0 no stress
1 e iy YR R 0.8
stomatal i 0 KSswo
closure i
L e pocoosossoscodicosoosoonoos ----10.9
B0 Ut R R R Soil characteristics
File: DEFALULT.S0L vvvvviviivininniiens Soil layer| 1 -
full — 100 % Soil water content at — Saturation:  50.0 vol %
Field Capadity |_7 Field Capadity: 30.0 vol %
b : Permanent Wiltng Point: 10,0 vol %
mmm only affected by soil waty
Stomatal dosure mm 5ffected by water and sa Close

x Cancel ‘ ﬁ Program settings | = Main Menu | E Sawve as

ECSW (oalal) algadd dilaiad) o8 (Al g & il Al 4y udl) Gailadl) o e :6p10.2 Jsi
elaY dalla

Sisinl g 0 58Sl ) s3all dilaie = DY) S 55 J peanall aaliil 5 il elazd) 53 7p10.2 IS iy
Lage ol lilee G s2all Al
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Sevndation

A orer . g averaae
Rrral S
L.............J Stresses o cyte

[ b wl slenly, e - o 5%
byt 25 July L@ wodaw [ ]2y | Semperniure fhorant). ... nare patles
o [ mm/day P b water oveces
Rai mm/da Muct‘on CATEOY EIOerROn ) “ j.

I \f ot ‘ S '- il stamamyl conre X .
Tred I miniday | 24 iy Bromass ’ ety BAPECRICD ... NOTR
4 bl l b vl for ity Gere
“N—I S Dey anﬂ ton 3
Chmate S oo Sob wats | ECsw | Sof water profie | %ol sainty | Clawts ot Wasker bislaocs | Production | Envronment
W0 wmidsy |
| Tr

l & humencal cutpur £ Ham Mo S roeate J

o bady ASlginia gda Alhaiag dalle 45 A(CC) ALl Uil g(Tr) Jsmanall gl SSlas :7p10.2 J8&
ual.\.d\ sl (ECsW)4sill ol dasla g(ECe) A ill plad) aliiiose 4a slal LgilSlae caai () 48d) gall 2}
Gslll g mall CC (ALl sUaid) | gl (sl (g ma qub i) B 435 A 4] Sy gl ¢Sy (S ()
Al f Gl A Al Jaasl (Sa S 3 g g3l

ECen=2 dS/m and ) gkl stead dubual) Jiine J yuaand 7p10.2 JS8 8 Tm s jual) slSladl Jini o
Glaluall 3e ) Alain) 23 5 intermediate (50%) Ao sie ALl elaall o i3 438 ial 5 ECex = 12 dS/m)
ahia JalSl 4 oha )l il slSlaall 43 2ie moderate (100%) iz (ECSW) 4l slse 4 slay la il 2ie
oAl sVl o) lee sl JBA Audal) 4y 53 <l 5.5 dS/m (ECe) Al da sla s dliall dad) ic 4 5l
(ECe ranging i %39 slSlaall JMa skl dea¥! Jixe oIS 4 dS/M L sbie e 535 ala 65 ke (i
AV ey 2 pall Y e %40 ) A saad) ALK Ll (i) @lld a5 between 5.5 and 6.4 dS/m)
Gt 3l 5 5l Gulee G (150%RAW ) pabiaia¥) Jeudl elall  Jaa) (10 %150 (i) Lsaadl dilaial 2l

lalaall 332 5 Sl elasll a5 Ao i aad slealy

109



Calendar (o3 Joadl) a8l 15.10.2

4alé iCalendar folder sl alae b saill 3 558l (o3l Jsaall) asfill Geoverview 4sle dadd (e ol
.spin buttons daul s ddliaall saill <l 5 JI skl g del )30 F s daaed (Sar (10,2 JS&l)) Jsmnall ailad

£ Crop characteristics
AT e

ot

|
Description ] Development l Production I Biomass - stress
Ll

Corresponding FAO-56 stages | growing cycle (no water and fertility limits)

1. Initial stage e 25 daYS|

2. Canopy development...29 days| lJAN v I
3. Mid-season stage. 53 daysy | growing cycle
4. Late season stage........ 25 davslj‘ Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec
Close l 1 day 1
o S PO frer sowi = !
‘ »{, 7 g o Spin buttons

] Growth Stages Length | Length
degree-days

Fi day 1 after SOWING....cuwweens

toemergence........unnniian

to maximum canopy cover......

to maximum rooting depth...... &

|2]/16 Septefhber 1996

Eluooaierlm
r 4
Bk

to start of canopy senesence... /..

tomaturity.............cocvviiiinnn =

to floweri

Length building up HI......... T 3 R (GRSl L SR

Duration of flowering......... RS

ﬁ Program settings l Protected file

dalaial gaill Jal o ) 3 LEY) pa ¢ gaill an gl Jadatg (3BAE (J ganall oy i) a3l Jgaadl :q10.2 JS&
.FAO-56 4c) 3l 48

Cayjlaill ) dal el i G e siill Aadia ilength of growth stages seill Jal e Jsh (e Lyl oK.
. (Irrigation and Drainage Papers Nr.24, 33 and 56) FAO sall asLul) &l sdiall A daddill

%10 slun il ellaall maay Lavie (3555 sowing I xie fag initial stage: 4dla) dajall -
(CC=0.10)

0o SI Gl eladl) muay Levie 1a5 :canopy development stage bl sUsidl jghii Ads ja -
(CC=0.98 COX) (sabhe ¥l il slbill (10 %98 48 5k 3ie. i 5315 %10

il sl 40 %98 ) il elazll J sea s Laxic 25 mid-season stage: awsall ciuaiie dda 0 -
335808 ) Jpeasll g DA (e Ala pall o3 g aaad 3kl Uaal) 34 p308 o Lavie Cad gt 5 alac )
" A i

Sl elaall 43 ans oL ) Jsa )l iy Laxie fasi late season stage: 3 AU augall Ada e -
Alaall ala Jpandl (55S baie s imaturity J seasall g ) J gea o)) ddaal vie Ca g
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Program settings gl <lix) 16.10.2

A e alilaey) il o (110.2 Jsas) el clalae) 1 Jsa ol aadtall (€ ¢ geanal) (ailiad dald o
.Chapter 3(Calculation procedures) —luall alaia — )

gl il UV g Jgmanall ki J guanall il Ayl JA do s AN gali ) cildlae) 1r10.2 Jgaad)
Lobeall g da slalf

Symbol Program parameter Default

0 bl @l el b Lol
Az iyl

Soil evaporation

Ll A
fk = Evaporation decline factor for stage |l 4
g s el Al g i ale
Kex = Soil evaporation coefficient for fully wet and non-shaded 1.10
soil surface

Jlae e 5 &gl JalS &5 el dal e 4l A Jalae

Harvest Index

- = Threshold for green canopy cover below which HI can no 5%
longer increase due to inadequate photosynthesis (% cover)

AUS axe o 3330 e dlaall jige Lgiad caigy A puaat) Sl eUaall dge
(sl %) (sl a5

Germination
asy)

- » Minimal soil water content required for germination at 20 %
sowing depth (% TAW)

hen) e 4 sie €)1l (Sae e B & M 4yl Al (s sinall (e 52V sl
(Fl 8 dalia) oLl

Root zone

il dak

Zo = Starting depth of the root zone expansion curve (% of | % 70
minimum effective rooting depth)
) Gead oY) aad) e Ay gie AawiS) ia) dihie p g il (SIRY) Gasd)
(Jladl
= Shape factor for the curve describing the effect of water
stress (relative transpiration) on root zone expansion 6-
Ll dihaie i o () i) obuall slga) il Caay (3 Jaiall JSi) Jale
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Senescence
‘?;,L;.'d\ elhaall 41 205

- » Shape factor (exponent a) for an adjustment factor of Kcbx, | 1
considering the drop in photosynthetic activity of dying crop

sl € il Lol (aladil eV ey 2N e Qo) Jalad (T 1) JSN ale

el J ganall

= Decrease of p(sen) once canopy senescence is triggered (%

B Of p(sen)) 12 %

(P(s€n) O & e dauiS) Sl ellaal) 43 p308 fag Levie p(sen) il

Stresses
Slalgay)

- = Aeration stress: Number of days after which deficient | days 3
aeration is fully effective
Lol Wlad 2 5 Gt Wy 50 3 ALY dae 1 5l g

fog) = Water stress: Adjustment factor for the ETo correction of | 1.0
the soil water depletion (p) (fraction of default FAO
adjustment)

0o o 3aS) A il obe Bl gra all i Al maaadl il dale Al algaY)
(ol S8Y) ) Jyaes
Top soil
Ziop e Considered thickness of top soil for the estimate of soil | 10 cm

water stress in the top of the soil profile

) e b el i) e i) Aol il 3 el ASLasd)

Start of the growing cycle sill 5,53 41y 11.2
ik 0o (11,2 JSal) A Al 3 padl 8550 2y o o

specify date ol yaas -
) sel) 5l a Aa i g skl Jshell e slaic YL generate onset Llw ads -

Start growing cycle [Day 1 alter sowing)
— 22} I—Specifydate—l 22 >|| Mach ]| 2000

o
Select critenon |

Ladll B 93 Ayl at oty Cua A ) daildl) B A gl 11,2 JSdd)

Generate onset

Specified date 2 81.11.2
clibd) Jag ) 2313 (el b 1) e D1 a5l (6T) Led Jaladiad) 5 A8 ) saill 5 ) 90 Aol J Y a ) podiiaal) saay
Bae (pe Al 5o Aalid) byl il 131 daud) ah@m)‘ugi S sail) By Ay 8 Alima diun 5 AL AL

Aol 8 A G Sy Apaliall clld) A ganad 601 Al 8 Caaal gaill 3538 Al Gl o) i
Generated onset 35 4310 2.11.2

Onset generated based on rainfall s kall Jshell o sicYy dulga dolyy o
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s ohall J shell &l sa P (e sale 2l S ae ge aaal &% crainfed cropping daladl Jualadll del ) 5 8
Db 3aa3 5aY) LA JA e Onset based on rainfall s ksl Jshell e Saie WU 4lad) 4alE (= e o4
saill 590 Ay a2y ¢ AT i Jlee U1 Gash oo L(D11.2.dS) A ) Al 8 <Select criterion>
sl s sV a sl 2as3 3 yha (e daadl jlaall by Cale b saasall (5 kel J shgll by ((pedd) ani 3 )k e
Dnbaall la) Sy 3aaaal) 53U e 5kl Jshell Ay L a1 «Search Window sl 3L a4y
sail) 3550 Aglay a4

Qs Barae Aad slaty ol (g skan Cand) 5 538 44l e cumulative rainfall S)ll s hall J shagl)
Badae daf jilady ol (sl A8laidl ALY (e 22 J3A observed rainfall <)l s kel Jshell

Liiae Barae dad 5laty 5l s s 10-day rainfall sl 3 el 5 skl J shagl)
10-day ET0 abi 8 pdad it jall lssa s I a5 5la 10-day rainfall sl s el s kel Jshel

[T

A a5 AUL10 Auie s Juol iy L i s (5ol Jshagll S 1) pals U ke oY) 0 el 0

10 ) &l sall (g oy el Ll 4 38a3 3 J5Y) &)l 58 onset date ddadl g J Y1 Egaall o
Shlall Jeadll )3 585 Laxie <Next day’s> " bl 2LV 5 e il xie onset days dall HLY 4l
Aol o SET jlme aan ol da s yaadl D sl gall e aa) s SLd) Gl coasddl Gleall Y1 G panll die 30850y
Y m JalS) J peanal) Jiib g Sl eUaadl (31 )58 5 Saal) A8 sanll) cuins ) gas 8

Made

& Onset: next occurrences

—<<< Selected

Day 1 after sowing

& Sum of raildlin a | 5 -daypenod: ...

iremaneesn AU jEESE | 30 .mm

(" Rantal ncecade [10day penod} oo atleast Lo I 0 mm
(" Rainfal indesade al bsast........| 050 ETointhe decads
~ Onset

1st vccurience

8 September 2000

-

)

Onsst day
first occurrence
€ st [3Seprember 2000
next 10 occurrences
: s &' 2nd |28 Secvember 2000
Rainiall criteria I Temperature citeria | Climge fles | i -
¢ 3d I2 October 2000 |
Onsel generated based on rainfall ~ & [0 Decertte: 2000
Search wind |
¢ bth ne
’71January197§ ~ 21 May 2002 ‘ BT
€ Slhl none
e Stantsearchat |1 x| [ s x| | 20m A =
® Stop cearchat |1 v| |December  ¥| | 2000 & ik =
1
i« ‘thl none
- Criteria (L 10th I non
 Cumaudative rainfall since start: i alleaet....‘..l 80  mm
1 th I non

’ Accepl I

-iof ]

|—fs?$.§‘g(}wmg mleﬂ Accept l 8 September 200

=

i Main Mcnu l, [Sowing B Seprember 2000)

|

88 Ay (158 &uas «Onset based on rainfall sk Jshed) o slaieYl L)) daild 1h11.2 Jil)
2000 ple < 1 (e ) Tay Cua dlliia ol 58 58 B g shall J shagll aa 30 dad jolad JMA (14 Bansa galll

(e 338U Ayy)

113



Onset generated based on air s!sgd) 3,1 4a 3 o AV 3algall 40) @
temperature

AUal) il Ao )5l vege il Shliall (o el (8 el sell 5 n da > o AL ) 35 O s sl (00
e e WL Gl S Il )l Al sl 4] i AQUACTOp b Gl ol Claliall 8 g )l Jraladd
a0 iy s (55 o ainall Gaad) 51 I g g8 QAT 1 e sl 3ok e el sell ) a ds o
Y asll s IV asl) dass 3 5k e Alir temperature ) sell 55) s da s by cile L saaad) o) sell 350 s

(c11.2 JSall) sanaall 338Ul ewa 3,0 jall s ja Glily i Laid 4 «Search Window sl 3386 &

Onset based on rainfall or air tempetature ) -10] x|

Mode | Rainfall citeria  Temperature criterial Climate files |

Onset generated based on air temperature
( Search window

1 January 2036 = 31 December 2065

# Startsearchat | 1 v| | Januay x| | 2050

® Stop searchat | 1 v| | May =] | 2080
| — Crop
— Criteria Base temperature:........ 55°C |—

¢ Sum of Growing Deagrees in a I 7 -day period: ..... atleast I 30.0 degree-days
¢ Cumulative Growing Degrees since start...................... at least I 2000 degree-days

|
— Onset

1st occurrence
%g i 26 February 2050

'[Sst:n::ir?;?wmg e Accept | 26 February 2050

| x Cancel I = Main Menu |— [Sowing 26 February 2050} |

$156) 30 daa gl g ukall Jshagdl o Alaie Wl dylad) daild B3 ) Al da o Jlra S 1e11.2 Jsid)
.Onset based on rainfall or air temperature
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el sedl 3l ya da jo e alaie Wl gl 350 dolay il 00N jpuleall lasl oSy

ALY (e 23ad a sy IS 8 daily minimum air temperature 4w sl o) sed) 5l a daal oY) Al -
ol sed) 31 a Al saae il as Hslay o (s sl Adlaial)

Ldlaid) ALY (e 20ad 0 5y S 3 daily average air temperature 4esd o) sell 3 a2 lasgia -
o)l B Ayl Badae Ao gie dad slady ol (s sl

Ostad ol s s ALl ALY e 20 3 sum of Growing Degrees seill s, all cila 0 g sene -
.specified growing degree days sxxsall gaill 5l ja Sils 52

search period &l s 8 4l discumulative Growing Degrees 4ssSIall saill 35 )a cils 2 -
specified growing degree days. 323aall saill 3 ) s Sl jy jslat gl (g slad

D& ) e by Biae 2aaal) Jlaall alal (e 05 &6 U5l 2 onset date Wl &l J5Y) &l )
<Next day’s> " 2l JLYI" 1Y) sl xic onset days &l LY 334 10

Display climate characteristics ¢Usll gailad (2 e o

oalbad Gaje aY) U die (g kel skl s an all e jaill 5 5l all cila o allai cilaglan (e (K
(d11.2 Jsi) “‘Climate files’ ¢lll lile 4¢al 5 4 ‘Display Climate characteristics’ Ll

- Onset based on rainfall or air temperature

Mode | Rainfall griteria | Temperature criteria  Climate files

Climate files

&7 Display Climate characteristics ‘

|! ~ Rain
i l
| File name: Bru76-05.PLU (daily data)

Description: Brussels KMI (Belgium) - daily data: 1 January 1976 - 31 December 2005
Period: 1January 1976 ™= 31 December 2005

| | ETo
File name: Bru76-05.ETo (daily data)
Description: Brussels KMI (Belaium) - daily data: 1 January 1976 - 31 December 2005 'l
Period: 1January 1876 = 31December 2005 !
— Temperature
File name: Bru76-05.TMP (daily data)
Description: Brussels KMI (Belaium) - daily data: 1 January 1976 - 31 December 2005 'I
Period: 1January 1976 ™= 31December 2005 !

l X Cancel | L

441y * ‘Display Climate characteristics’ §Uall paiad (a e Alidall )Y :d11.2 Jsil)
Onset based on 5,11l 4a 3 sl shaall ) alia) Jg¥) a sl daild 3 ‘Climate files’ 4alia clils
rainfall or air temperature
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Irrigation management 4 5,13 12.2

s (Sa sDisplay of irrigation management " ) s 1) (e Ald Las sl (g 18 la) b e (Sa
s (o« modes Adida Llail W) (S (212.2 JS&Y) Irrigation management " ) 30 " ALlE
i LA B aa g AquaCrop g=bin & ke YU

.l Y e ) g5 (ausadl B ) 2 22 Y) rainfed cropping Adsdl doalaalldel 5 |
Determination of Net irrigation water requirement iball )l zlial aass |
Lae 2384 (5 J s il events gl Clhle aast [rrigation Schedule ¢V s LI
L1y time oell Dl 23s3 535k e Generation of Irrigation Schedule o Jss dae) IV
Aldine 5 Laagl yiul apill 5 Lyl jrrigation depth )

B irrigation manogement -lo/x]
Generation of irrigation schedule

Mode I Irrigation method I Time and Depth criteria I

- Mode (for growing cycle)

(" Rainfed cropping [ho imgation in season)

" Detemmination of Met irrigation water requirement

" |rigation Schedule

Timing and Depth of each event are specified by the user

& Generation of Irrigation Schedule:
Timing and Depth are determined by selected critenia

File |(Mone]

‘ x Cancel | = Main Menu | Q Save on diskl

JIrrigation management (! 33 4ail ¢« mode ) hai JLEA) 1212.2 JS&)

No irrigation (rainfed cropping) (dsd) Jualaall) s 9% 1.12.2

BSlal) G ol (55 cililae sl w55 iy Y A8 (ol ) LAY 5 5) LA 1 sl ve
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Determination of net irrigation water requirement flall ) zlia) L1252 12,2

¢ sanall el dga) (e (Opme 2 ) il A 3O sl 4aS Ol 3lSLal) Jals J3A AquaCrop g=bi a st
RAW Gabaaio¥) Jgad) 4 5l el (30 %50) Aisna dgic dad iall dikaia (gl ) dady Lotie sl 130 JLidl sie
Slel ) dihie IginY dad o Bliall 4l 8 gl sbia (e 5 pia 2ae (AT g (Al Y1 Zadl) a
G Al dad axi (D12.2 JS5) Lo 7 semal) H0al) ddlaie dlgiul ddie Jaed (Says 130 Baaaall Aiall (e Jl8

il J panall A o A0S J ganall z dllely cilabosall (332 Tan s (31 ) 5¥) a3 dlle) lavie fay

3l el g5l alall #LiaY) sa Agial) 358 A il 8 obuall (5 sina o laall 4y slhadll (o )l slad Adlaay) daSl
38 e el Jiall e gpplied ddaall i dlexiaall Al sball HlieV) e 33h Y Ll 2Ly )
dial el obual g sbuiall pe ay il f Jad

fro—

5= Irrigation management @M

Determination of net irrigation water requirement

Mod‘ Net Irrigation Requirement |>

Allowable root zone depletion

‘ root zone depletion may not drop below .................

Thresl’polds

(as referience)

Saturation

FC ield Capacity

expansion T

I RAW growth

I TAW

' 100 % threshold
stomatal dosure |
100 % RAW |

PWP —

| The minimum amount ”
of water that has to

! remain in the root zone |

‘ X cancel | §> Main Menu | & save on diskl

s B3 Aaild B Alal) 5 ) glial uaail & gewall [ glal) dlaia slie lgin) Bl 1h12.2 JS&
Irrigation management

Irrigation schedule (specified events) (8a:aall gl clilas) 5,0 Joa 3.12.2
1(€12.2 J88) o) ke JS aodiiiall dany e 2330 (55 J g3 anlill (5l Jgan aodiuy

(DAS) Ll 2z 2Ll saeS & jdll Ja) a3 :time of application gl ol éla) (a)  —
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cJinll i S gLl ol AaS ) il aaiy ;(application depth gl &) Al okl —
Jinl e sl obadd (5 st e 55l Jil 858 e Al ypase (580 il e Aidadl 55130 obual )

il o e Y
L ol aladind Jla 8 (EC)es ) slal 4l ¢Sl 4BU s o iwater quality skl & 5iy -
A il

Gl Jsa Aleld anll Sy g jaS aussall A 0l Gllee 5 LAl J pmnall ) elladd) ) ki an ) (S
dalaie M) Gy of padiuall (Kay Simulation run sSsall Jsuis dad b ) sl J seasall dlatul
AU B\SLaal) il 4285 8 Lgans ) 5 LgilSlae cass ) (Tr) Jsemnall iy (CC) Sl slarll ki (Dr) siall
(a3 A8 andi (S sl Aleld (e dad Claslen (WPET) sl sle a5 (Y)d sl 42 5 (B) 4sead)
lilaad i3l Jualdl) Julis ol 53030 5/ 5 5 Falee Cada ) AiLaly (WPET) Laadl le dpaliil 5 () sanall 4o

ol gl sl
E Irrigation management i »_,,, - Iﬂlﬂ
Irrigation schedule
Mode | Irrigation method  Imigation events l
Irigation water quality 1moderate ,I"
Add | I 1 'Ievents ( EC"I 1.0 E:]dS!m |
—| Day Mo. 1 -day 1 after sowing: 22 March 2000 * sl
thn? Depth? Qqality
: :;:-‘-o;i Event |Date Day No. |Net application fmm] I dS/m I ﬂ
e 1 31 March 2000 10 50 1.0
2 10 April 2000 20 50 1.0
: 3 20 April 2000 30 50 1.0
Growing cycle
- 4 30 pril 2000 40 50 1.2
R N oy 5 10 May 2000 50 50 1.4
YN B 20 kay 2000 60 50 16
Canopy Cover I 7 9 June 2000 a0 50 1.4
Plot events | g j
Clear &l Events |
Day No. 125 - maturity: 24 July 2000
‘ XK Cancel | > Main Menu I H saveon diskl

A Gllaad slaall de gig (Adlal) 5l ola AsaS) Alall Gilall g (5 M) olsa A8l (e Cilinal 9o 1€12.2 JSEY)

Generation of irrigation schedules . Jsla 31x) 4.12.2

ol a2l g5 Sy BlSlaall G Ul A (5 Aanti) il api ol Jayhadd Jal e (5 Jsaa dlae) HLAl) 138 ik
& g Gubd iy When " 2asg time < il jlias o)) Adlaall sbiall 0S5 (5 20 50 203 335k o (5
sles o) (applied Lelasiul) Ll iy Sl sl 28 How much "aS" 22s3 depth Geall Jxa of cpn
b12.2 Jsall5812.2 Jsaadl (84 g yre oad ) zliad ) 5 ag dalad) AL ol il jll) ae (Gand) 5 i 530)

S i) J gemaall el slgadl Al cliall s ) eUail) aney (Sa
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(d12.2 Jsill) saall dae 5y (slpall 4paS) Bandl s a5 ulae pe Adat yall all) it g 438 ¢ el AT 2ay
b &b A sl (s dalla () sSis cropping period dswasall de) )53 58 (e (2 p sy die Ba2aall adl) ()
Lsa o Jaws L (S A8aY Gl 58 (B ol A 20a3 13 Jpeanall e 58 Ales in Sl (5 AT dad s 48
JSaN 8 andl) sadll e sl gall ol Agia 3l Jslaadl ey @ 12.2 JSaN o sall 8 cui i)l Jamnall gk o

.d12.2
=% Irrigation management — O *
Generation of irrigation schedule
Mode ] Irrigation method ~ Time and Depth criteria l
Time and depth criteria Depth Criteria 1’"‘“‘;@%

- S " Back to Field Capacity

Time Criteria I— Y

{* Fixed interval {* Fixed net application ECw| 05 ﬂdﬁj’m

" Allowable depletion (% of RAW)

i~ Allowable depletion (mm water) ‘
"~ Water layer between bunds

Day Mo. 1 -day 1 after sowing: 22 March 1979 |-| | * assign
valid Fr\?m Whlen ? Delpth ? Qlllalitv
Date Day Mo. |Interva| (days) ‘Depm (mm}) | ds/m ™
22 March 1979 1 40 40 0.4
Growing cyde 1May 1979 41 7 40 0.6

m 15 July 1979 115 100 40 0.8

Canopy Cowver
Thresholds

\-{ Day No. 125 - maturity: 24 July 1979 )J Clear All Events

x Cancel = Main Menu ‘ E Save on disk

A 3 e g &l ga Cp interval (days) Aal Jual i) (98 Enay 5 Jean waad 1d12.2 JS&
s o de i B eaxi dlia (6% LiliDepth (mim) (o sl AxaS) (Gabiill (Bae (9% Laby can gall

.Quality dS/m
o O Al 7 1is ol & ga G a3 Jualdl) IO
no | irrigation interval: 7 days | no
| irrigation | applied irrigation amount: 40 mm I irrigalionl
DNr | DNF 41 2 40 didaad) 5 0 ol duas DNF 116 DNr 125
22 March I May 15 July 24 July
sowing maturity
A gl fo G

(12,2 JSA b asse g LS Ll el Joaad) 1e12.2 Jed
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SALEAY) ol el ) aa i g3l e 1212.2 Jsand)

_=dICriterion

(el W) Jaladll - Parameter

Fixed interval (days)

L o Gl ey Jeald

Interval between irrigations (for example 10 days)

(4110 Jia) Jams o) Sl G a3l Jaal 58l

Allowable depletion
(mm water)
4 7 sansall Ll giLY)
(ehos )

Amount of water that can be depleted from the root zone (the
reference is soil water content at field capacity) before an
irrigation has to be applied (for example 30 mm)

A8 e (51 U8 ) sdall Alaie e LeSOgiul = gansall slaal) a8

Allowable depletion
(% of RAW)

O LeSDlginsl = sansall Al
abaia¥l Jew slall

Percentage of RAW that can be depleted before irrigation
water has to be applied (for example 100 %)
@V Gakai U8 LSOl = sansall RAW (0 4 5all 4l

Water layer between
bunds (mm water)
(palls ele) 3anS

Threshold for the depth of the surface water layer that
should be maintained between the soil bunds (for example 5
mm). An irrigation is generated when the level of the water
layer reaches the threshold. This time criterion is only
applicable when ‘Fixed net application’ is the depth criterion
o) s (e 5 Dla) Ll A Lgle Adadlaall o o cany A A il A sha
Lodie L e 3l Ll 138 Galaiy csaamall Aadll o2 ) 4y il 4y gl ) Josi Lo
"l Gl Gee” s el e 0555

AR i il ) e (s obse AaS) (Gard) ylaa th 12.2 Jsaall

_=dlICriterion

(Ll W) Jaladll - Parameter

Back to Field Capacity
(+/- extra mm water)

Qlia) dand) ) J g M)

sl oo dflia) 4SS 4/-)

(-l

Extra water on top of the amount of irrigation water required
to bring the root zone back to Field Capacity. The specified
value can be zero, positive or negative:
Aliad) Al ) J g ol olaall (e A 500 Al ) bzt Al 4sl)
Al sl da e sl ) jhea (65 O 8
= zero: the applied irrigation will bring the soil water
content in the root zone at Field Capacity (reached at
the end of the day);
pl) Aglial) daal) Aad ) Hdal) ddhaie 8 2 5 Ay sk ) S Babadll () dea
(psd Ll (Al Jsasll
positive: an over irrigation is planned for example for
leaching purposes (for example + 20 mm);
20+) L5l dihaia (e Z3Y) Jut Jal (e 35 g ) Jaadill oy Ladie 1an 50
(B e
negative: an under irrigation is planned for example
to profit from expected rainfall (for example — 10 mm)
(Pha pe 10-) 85l 5 rae Jshat (e 3L Ll (5 ) Japdadil] ) Ladie 1AL

Fixed application

depth(mm water)

Gilain gl sl d3aS
() din

Net irrigation application depth
() 288 o e
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Gaball) glasi g by G Aia 31 Jua) g4l 4y il 4 1c12.2 J 3

Jshell e 8 )l syl 5 alae Y dlall ) ciall 4y 586 a8 e J seanll (Say
Lé‘)..'aij\ &JALA\ c(ETo) akall &_'0_5‘)2: lie W camy AA\J\.J Y NEY| GJAA:\\ Lhadll w&‘)u‘
8l 5 ball Jlall (iall aaed Cany ((TAW) dall 40 5l ailiaddl s ) g3all Bac ¢ panall

Al (5l 48 Hla oy LI g

v

A
Tk ’00%06 i ‘°§ & o £ e“a\w o
s %, 3 » e
_¢o 'kt"“—" 'Q'E"" sl 3"\0 44 2Y2
% 0, E T < $\O
: (P 6% \}
e’fo 5 20 days
- 20 o, 4 4
0 o, : 9 1
P + { i application depth (d,..)
10 8 '6 4 2 Omm 40 f 60mm 80 mm
ETo (mm/day) T 0.20 \ shallow rooting crops
: 0.40
£ 0.60 40 m
© m/m
T 0804 ====Dcodgm==s
% 100 Taw 2o
% : % "'hp 160
o 1.20 | deep rooting crops 7, /i m
5 140 ”/o, S 22

sandy “le) il 45 g 5y dsanally ) jie 0.8 58(Zr) dsmasal Jladll 53l 3ac OIS 13) ;b
Lutic e 48 s (dnet) (i ¥) ilall (sl Gass Gac 5 (TAW = 120 mm/m) s» 75l ol s loam
L (ETC) Jgpmnall it Al (558 %90 Lisbus CC (Sl elaall 5 o 55/ae 6.5 Lsbs (ETO) csS

L5 6.5 s Gl G Pl Jualdll (S8 as/ae 7.5

sxic i (53 ) shall dilaie IginY dlias dge 4 0.5 4edll | dnet = (0.5) TAW Zr [meter] :4ua 2

MICro- x5 jseall dasll & 15 dal (e Jaxdl CC s CC* s, ETc = (1.2) CC* ETo [mm/day]
e e &l A AAY Lghab ) < (Sl KeTrx Jalall daliia 4ad 4 1.2 4wl | advective

(50 % TAW) G YL el

A Gub pailad
A ) (g ) (gl (glas ¢ N A&k

40: (Border) &= L sl «a 150 - 50 :(Basin) gl s> Y4 s )
.~ 60 — 30 :(Furrow) - shall s )l . 80 —

Surface irrigation b s

Aabadll A< all 53 A3 ) «ae 80 — 30 :Solid set 44l e sana

s Centre pivot ¢Sl o<y linear move

80 ) s O (Sa) ae 35 — 15 : travelling gun(o siall) sxésal
(Al 30 Cinans 13) ae

Sprinkler irrigation 33t )

~25-5

Localized irrigation sz 50

L3 43 JUSYTAW (Total Available Soil Water) glial) S 4 3l sla 5 giaal 4y 080 o8

TAW (mm/m) A il Cagias TAW (mm/m) 2 Al Cagiaas
Lo sidll Jlaall s gidll Jall

70 55-75 Sand 120 90 -135 | Sandy clay loam
80 65 -85 Loamy sand 160 145 -175 | Clay loam
120 110-130 | Sandy loam 210 195 -215 | Silty clay loam
160 155 -185 Loam 120 100 — 125 | Sandy clay
200 170 - 225 | Siltloam 180 175-190 | Silty clay
240 225 - 250 Silt 150 135-160 | Clay
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Irrigation method sl 431,k 5.12.2

O e(dall) Jlaal) sa 2 1 (e i e o o Laas Al pedans (e Jai e i (L) ada i gl Aalail ) il (g i€
& G 501 s e Jlall ¢ 3ol sl ) A ot o ol e 3 28 e (n S sl (e B e
AGlia ) ) el (e Tanand ST il shea i 58 1) Aall ks ardiesall (K (d12.2 Jsaall) sy Ay yh Lsal

cg N (e Adlita (gl Jlaall & 3 pedas 5 3o Apald Y ) 1d12.2 Jsad)

Irrigation method Soil

e surface
G sk wetted

(%)

g 50 el
JLal

I3, 5 G54 s Sprinkler irrigation 100

(seadl) U=l a4 s Basin irrigation 100

= 4k s, Border irrigation 100
A ASiia (baa JS) b sl s Furrow irrigation (every furrow), narrow bed | 60 — 100
daul 5 ASuia (b S) o shall s Furrow irrigation (every furrow), wide bed | 40 — 60
(sball @) da glaalls s, Furrow irrigation (alternated furrows) | 30 — 50
(o a 90 s) Lassilh 5 Trickle/Drip - Micro irrigation | 15— 40

b cat sl s ,Subsurface drip irrigation 0

Irrigation water quality ¢! sl 4 5 6.12.2

C12.2 i) camsall IS a0 (S LY Tk (gl clilee (e alae S 3a3m0 (5 olie e 55 (585 O gy
5% s _ll oLual electrical conductivity(ECw) &l oSl 45U (5 yha e olall dpe 58 e paill 5 (d12.25
350 e e 436 sl e 58 il 13} deciSiemens per meter (dS/m) el (e (s (bl 3aa 50
Al yeSUl ABLL Aals )Y adl) Gan €12.2 dsaadl Nl sa JSIASEN Al 028 Gl Sy Wiz (J seandll

(sl sl (pe diline il

(ECw) s olaa & g5 il 4y 045 08 1@12.2 Jga

Range of ECw Class
Electrical Conductivity (dS/m) Quality of irrigation water

4l e ABLY Jlae S olpe 4o 53 45
0.0...0.2 3 )liee excellent
03..1.0 s good
1.0..2.0 idau ssmoderate
21..30 (44s) 43, poor

> 3.0 lax &3 very poor
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Field management Jial 3,4 13.2

4l A st sDisplay of field management Jisll s la) (e 4aiE 8 3 sl Jiall 5 la) (= e (Sa
Ll Dpad clgiad @l b aaad AE) o2 B a4 (213.2 JAN)Field management  Jasl) s )
Al olae 435 50 o Jig Al Sl jaYl s

. Field management @M
Description | Soil fertiity | Mulches | Field surface practices | Weed management |
Description
\
|
File |(None)
| |
’ X cancel | & Program settings l iy

) save on disk I

.Field management Jia)) 5 )3 dai :213.2 Jsil

Soil fertility 4 4 1.13.2

CC sl elhall ki (1) o d il & pnd il daiis 33 sane 4y 5 4y sead Jal (e 4 soall A 2L (addsy
S oalae Y1 gaald) ALK ) aaa 2y WP A soall AESU olpal) Balss) (2) (Ao s Tr Jseanall @i e il
1(013.2 JS3) Gk oo Al 4 pead gl i 428 55 (S

Jsall) very poor T i, S non limiting s2sae e e 7555 ) il e saaly jlaal -
sl «(@13.2
(Jaadl 5l Aails 8 jpilhe IS5 Al 4 gl A £l aaa3 -

Lﬁm(Bstress) A U'A‘)‘y\ 358 4y spal) ALl @L‘Y‘ Cmy\ o) (Brel = Bstress/Bref) g;-.“‘“m 4 sl ALY Cu-“ )
(Brot) ea¥ om G A 3 Y1 o & Jially Ky gl lgn) chn oy Jin 3 paill 5550 el i 4nd i (S
AT dgal dalse o e Uiy (L den Yl G et Y) ol B Jin 8 Ll o nBrer Bitess

Aliadl ol 5l e ) 3all GaBstress e e Jpanll (Sar A slall 5 ml jeY1 5 ol jdall s 5l i YIS
dﬂse)m}idgés‘;juiﬁ}q)ﬁ‘;jj)u\ RIENAFS < BGA)Q.:\LA\ Jualadll Gt‘l}(:‘:“'\_})&\ Clelany) }i
S ALl A il giene e sl e 5 A i o o ad e Bref &l e sl (o (el 3550
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A o)) ALK il siosal |y a3 gl S\Slaal Sy SIS Jinl (go 2l 5 and 3 lydieall JalS ag 5 Gy
Ja b Adlide ()5S 4 5l 4 gead] Jgeanall Dlaivd o . lleaY) ge g5 ol Dle 3 adaall del 3 gkl
i sall DDA (A sle cola) bl Cilalga) Cagan

Lalii) (2) 5 Sl slasll sk (1) s AQUACTOP gl asiy ¢ Jliaall alae Y1 4 goal) AU #L3) Jal (e
oy gl RS (5l A3 (4) 5 8 siall alae ) 2 ponl ALY 215 (3) 5 Aaiiall & yond) ALK e ALY oLl
JSE) dima J pane &l el U Aaxal) 2l (5) 5 calibrated biomass-stress relationship 2lea¥! cws

select
e IEA'WIBM |Bume Sy l / or speClW
. L=
v, R — . =
‘ Vieed nanegeTent |
B |
EE . !
| 260 praduc ot TPy S
— B oo 0y = 20.0 % at. .50 days
— . i CCX = 54.4% at...57 days
Sum{Tr/ETo)
= ‘ 0% . ==
Irfo | Cancpy | Water anm:um [ CC ..
0% - T T e et
ey o= ] “ 0% : : :
biomass B O . ... ... .iiieeceicisieeeeeaiessazaiaeis
production ‘
100 -1 referance 205 -]
noo imitrg ‘
WS ‘ i
[ e Growing cyde (days)
- &%
|
P |
N ’ X cancel I & rrogrom settngs | £ Mam Menu &’
A%
1 — e - |
.~ — A
0%

i cuaField management Jisli 3 4aid 2 ‘Soil fertility’ 48 4 ad dgaly :b13.2 Jsi

Lpad JgaY a ma Jia 8 Lgad gl (Say AN Al (i Y1 (398 4 gaad) AL Apalie ) Al dal) aaa

zlWi (c) water productIVIty slaall 4L (b) canopy cover kil sUsil) (@) Ao bl g 4y 53
Adlida 4 5ae cladia b Gl 03 Ll potential biomass production Jaisal) 4;gal) A1)

AN 4 pad el g gt ALl dpal 8N 2l g il 1213.2 Jsaad)

Class Default value Range
adl) ) Y] dagl Jadl

835as & Non-limiting 100 % 99 - 100 %
4l (e 4n 8 Near optimal 80 % 76 — 98 %
ixias Moderate 60 % 56 — 75 %
aaill 4 & About half 50 % 45— 55 %
38 Poor 40 % 35-44%
lax 5,4 Very poor 25 % 34-20%
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Aga) 2023 ¢ J eanall Gailiad L8 83 pladll ¢(€13.2 J<ill) Biomass-stress sleaYb 4 pal) A 48de o)
(Ksexp,f, Kswp, KscCx, feDecline) 242! & llas o 20a3 saill 138 e 5 Jlaall 4 5il) 4y s

2% Field management

Description

Soil fertility

Sail fertility lMuIches ] Field surface practices ] Weed management

relative bicimass

Corresponding soil fertiltiy stress : 50 %

Biomass production [abouthalf  ~|-{ 50 |3]%

- a x

Info ]Canop\; ]Water Productivity ]Biu:umass Biomass - Stress l

effect

100 %
Biomass T

80 % —
86.399700 1
-0.581283

-0.002779 50 %

40 %

20 %

0 %

40 % 60 % 80 %

Soil fertility stress

x Cancel |

$ Program settings

I save on disk

313) 4aid A calibrated Biomass-stress 5 _saall gay)-dy gial) ksl d8dle (o o 1¢13.2 Jsill

Jaadl

Mulches (&Sl gf 4y guae dukaa) 4yl ki 2.13.2

Type of surface mulches sl ¢ 5 e lalaie) 4 1l jAn & i Gogw &y il mhan Jaad Al dyazil)
05 o S A5l A 8 aal i) olé fraction of soil surface covered 4 sl zhu (e hial) ¢ 32l e s

raad axdiaa) ol i 5 1 s

degree of soil cover 4l 4haida )0 -
type of surface mulches: sl sl ¢ 68 -
b e elddl A Ll JI& 3l 5 «Synthetic plastic mulches delibaal ASaudul ohaidll o

(%100) &3

(Jandl A Ga) A e 3l se (el LAl L&y e 055 )5 « Organic mulchesis saasll 4dasill - o
%50 Ay &4 5ll A8 e J g cstraw (UEal) ol Jie Jaadl ) 53 ) sise

DA 8 aleaiY) o S el e 5 (User specified mulches pasiud) 08 (e o) Al

il Jd (e Tarsa 45 51
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Relative il 4 il jas s Total Reduction in sol evaporation Jieal 4 il i 8 Al jaledsy) o)
a5« (Coefficients Ke and Kc(Tr)) Jsasall zii Jalaa s 25l sl i Jalas sf) soil evaporation
.d13.2 Jsal

2. Field management

- Soil cover by mulches [E

|—Total Reduction i s
Soil
Evaporation

~Type of surfac

~Plot
— & Relative soil evaporation

{™ Coefficients Ke and Kc(Tr)

- B CC (61 % biomass production) |

l— reference (100 %) = non covered, bare, wet soil surface
100 %

f Erel 80%
and &0 %-
CcC

40 % &
20 %-
0%

v 45€?7§
............ Growing cycle (days) ............

i I x Cancel I ﬂ Program settings | > Main Menu ] El Save as

Al s A e Ay Al gl At G (e 1d13.2 Jed)

Field surface practices Jiall J<di cig) ) 3.13.2

il iy ay (G Jeadll) il oy Al g oadand) Goall gacm 531 s haall Jhell daS s
ol sal) Ayl i) el sally Jiall Jiis el sa) o) ,(CNisoil) 4 il ahia ailadl Curve number (CN)
b aS gl (ails oy 5ad) skl Jshell (e e 3 5 led aiad Ly s0il bunds (4 s

i antidl) sy ¢ atandl sl Glo i Jiall G5 el ja) i€ 13(CNisoil) dad el axdiud) Lle cin
é:\ S C’_ﬂ&\);y\ 0l

& bl sl :do NOT affect surface runoff (abedl gl Lo J@Y -
(CNSOII) Laas L)ﬂ\ ua\‘,; ‘;:. Adlixy Al o2a

& it AICNsOil 4ad Jisi (e zaffect surface runoff (abudl gl e fg -
DAL (e13.2 JSall) A sl sl gLl g Jsmnall £ 55 Lo Y (s 3AVL 4 i pailad
Al & claiill ol 3ol 3l 4 saall il 4y 503l a8 (2 e a1 <guide to adjustments> <Y
(f13.2 JSa) CN e Josss

Adlaal) Lashall Jie el aY¥) (an :prevent surface runoff abadl gl i -
ol oyl i g gl
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O AT a s Jy b sl (lsal) Al Al Gl mY) s Y 1 Soil bunds.ds Al @) -
ol s 8 Jiad) s e ) 5a) el i (gl s 8 o sall OS2 5 Y 8 (530 00 3 el
el Al i) Gl ) ) daat ang Al (e AN A g0 ganiay o) 41K g s

|| Field management

Description | Soil fertiity | Mulches Field surface practices )} weed management |

Eiakd ourk = surface runoff
ield surface practices
-

(" do NOT affect surface runoff -
[ soil profile =
| r characteristic f_ ad]usted
(+ affect surface runoff -————.CN =61 ____g____CN= *
] I increased
conseler increased g bvl 10 .jul & - by management

cop type, treatment CN=67
and hydrologic condiﬁons £3 guide to adjustments l

" prevent surface runoff

" soil bunds

e e

T

l x Cancel I $ Program settings I B> Main Menu I Q Save on disk

Field Jiall 313 4aid L8 "Field surface practices’ Jiall mhu cis) ja) 442l 10132 Jsil)
wpabad) sl o clel aY) sdd 8l pasS o5 Sus management

&t CN adjustment i~ &) Jiei i & guide to adjustments> <Y sasiiall jlisy Laie
A g nedl Al Gile gana paend al (aje (s (f13.2 JS8) Gladill ) 3a 1 4 il Al 4y 550 a8 (m je
cilide Cilallaal Caed 32 g A adaie Ll oy 1 Ao sanall W) Joaadl) Jlis) o o oSa Y Sl caaaS
Jralaa tdualaall o g )il dsad s (oadanad) Glalls il e Jigs ) o lall (of) dilisa daa sl s Cag plals
G})A\ c‘;c)ﬂ Laadldll G})A\} ‘";:;\)‘d\ c)\..ﬂ,\l\ 3\.3)131&\ QL,)S}AJ\ Jualas c"&):\:'z..al\ )}..J,ﬂ\ Jualas “_'1}5..4“
ol A o1 sl Alae ) LS 5 gl i CARIUSDA Ui (e slarall CN s ) il ity e Sl (e Lpendll
CN (iniall o 5 dpual Y1 wll jliie W) Cpms 3AYL glaiil) 5l 3l 50 4 s dauiS Ll gt 35 ¢(013.2 Jsaa) 45l

(Rl gl pailiad 14.2) 4l 4 515 )2 e gene (S
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conditions that affect infiltration and runoff i
Crop type _I :

‘ small grain > | hydrologic | hvdrologic soil group (based on Ksat of top horizon)
Increase/Reduction of CN [%] mo . JA___|_iB I & L
general (for proper management) ‘ : 5 5
details for treatment 5 0
dick in cell to select
hydrologic | Ydrologic soil group (based on Ksat of top horizon) |
| treatment condition A B C D
Straight row Roor 10 10
Good 10 5 5 S
L Straight rowand crop residue cover Poor 10 5 S 5
Good o 0 (¢] )
Contoured Poor 10 5 S 5 |
Good o 5 5 1)) ‘
' Contoured and crop re: e e Poo S = (2]
Good 0 0 o 9
Contoured & terraced Poor 0 0 0 0
Good -5 -5 -5 5
Contoured & terraced and crop residue cover Poor 0 0 = S5
Good -5 <5 <5 S

= dick in cell
dlose detais | to select

[~ Selected Increase/Reduction of CN -

f increased by .... 10 %—‘

I i X Cancel v AICCEDt 1 II

O 38 aa (i) adala aibad ) 13l CN 4! (lalil) g 83U 45 giall daadll JL4) 13,2 JS&
.CN adjustment menu (Saial o8y Jans daild b doa gl g sugd) gl g dalleall (J guanal) £ 65 ey

%5 4 g padaiul dad (2l S8L) Runoff Curve Numbers (abad) gl al) cilbiata a8 )i :h13.2 Jsia
(National Engineering Handbook of the USDA, USDA 2004 _xaall) ds1,3l 2l M (S ¢a

A. Row crops isiall Jualaa

Increase/Decrease
of CN in
. ercentage
Hydrol_qgnc wp o om‘% R
Cover/treatment Condition i 5ia duSCN
dalleal) [ Uaill g kal) A3 B .
agly gl Hydrologic soil
group
L sl g gl 4o sanall
4l

A B C D
Straight row Poor 61 | 74 | 84 | 88
daiiine Coghia Good 55 | 70 | 80 | 85
Straight row and crop residue cover Poor 60 | 72 | 83 | 87
Jaalaall Ulay (e gldae ¢ dagiie o giia Good 51 | 65 | 75 | 80
Contoured Poor 59 | 71 | 78 | 84
4G gudl) o gadl 3yl Good 52 | 65 | 75 | 81
Contoured and crop residue cover Poor 57 | 70 | 77 | 83
Jacalaall Uiy e plae g 3 gudl) b gladl 5 il Good 51 | 64 | 74 | 80
Contoured & terraced Poor 53 | 64 | 72 | 75
chlbas G e g 4 gudl) Jaghadl s )l Good 48 | 60 | 70 | 74
Contoured & terraced and Crop residue cover Poor 52 | 63 | 71 | 74
Sralaall L& e st 5 ulabias JS6 e g 4 gual) Ja ghadl's e Good 47 | 59 | 68 | 72
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B. Small grain 352l il Jualaa

Increase/Decrease
of CN in
: ercentage
Hydro_lqglc Lgp‘_,é ‘;,me?s.ag B
Cover/treatment Condition AT
dadlaal) | o\l i g a1} 45t 4uSCN
agly gl Hydrologic soil
group
Laslased) 4o sanall
La

A | B | C D
Straight row Poor 52 | 67 | 78 | 84
dagiiine o ghia Good 50 | 65 | 77 | 83
Straight row and crop residue cover Poor 51 | 65 | 77 | 81
Jaalaall L) (10 clat 5 dapiiins o ghia Good 46 | 61 | 72 | 78
Contoured Poor 50 | 64 | 75 | 80
35 guiill Ja il 3 i Good 47 | 63 | 74 | 78
Contoured and crop residue cover Poor 48 | 63 | 74 | 78
Jaaladl UWay (pe glae 5 4 guaill Ja ghadd 3 jlie Good 46 | 61 | 72 | 77
Contoured & terraced Poor 47 | 61 | 71 | 75
cblbas J<5 o 5 3 gul) o gadld 3 5lee Good 45 | 59 | 70 | 74
Contoured & terraced and Crop residue cover Poor 46 | 60 | 70 | 74
Jralaal U (e elat g Glabias JS5 e g & gl Ja ghadl 3 yla Good 44 | 57 | 68 | 72

C. Close-seeded or broadcast legumes

DI & el il i) Jualana

Increase/Decrease
of CN in
. ercentage
c Hydro_lqglc Lgap‘_,é guau\?s.ag 0
over/treatment Condition A A
dallaal) | ol i g 1) e 4uiSCN
dga sl s g Hydrologic soil
group
“aslangd) 4o sanall
La

A B C D
Straight row Poor 53 | 68 | 80 | 85
Aafiine bl Good 44 | 61 | 74 | 80

Straight row and crop residue cover Poor - - - -
Jaalaall L) (0 cUat 5 dasiins 8 5iua Good - - - -
Contoured Poor 51 | 65 | 77 | 80
A guill o ghadl s plse Good 40 | 57 | 70 | 77
Contoured and crop residue cover Poor - - - -
Jraladll W) (e slag 5 4 guatl) Ja ghadl 5 e Good - - - -
Contoured & terraced Poor 50 | 63 | 72 | 77
hlbas J<G o g 4 gual) o gadd 3 ylee Good 36 | 55 | 67 | 72
Contoured & terraced and Crop residue cover Poor - - - -
Jaalaall WS (g0 elae § alalbian JS5 o g 4 ul) Jashaal's e Good - - - -

D. Pasture, grassland, or range-continuous forage for grazing

gﬂ@!cgﬂ\‘gg&lﬂ\
Increase/Decrease
of CN in
. ercentage
Hydro! ogic Z\.Agép‘_,é ¢Lm§m?m.,, S\
Cover/treatment Condition .,
dadlaal) [ sUail i g Y “sie 4uiSCN
dasl g gl Hydrologic soil
group
Laslasgd) de sanall
La
A B C D
Poor 56 | 71| 81 | 85
Fair 34 | 57 | 71 | 78
Good 24 | 47 | 64 | 72

129




E. Meadow-continuous grass,;proﬁtected from grazjng and generally mowed for hay «
Al Jal (e dua pualall g (2 1 (e Aganall 7 g al)
Increase/Decrease
of CNin
; percentage
Hydrologic |, 5% Jloaaysau s
Cover/treatment Condition e e
dadlaal) | o\l i g a1} 2544 4uiSCN
agly gl Hydrologic soil
) group
“aslsongd) 4 sanal)
L
A B C D
Good 17 | 44 | 60 | 70

Weed infestation 3 tall cilie¥) 53 4.13.2
Relative cover of weeds (RC) s_tall clie¥) &kid dui o

O Al a5 (RC) Bkl cilie ) 4kt dsy AquaCrop el b bl cliel) 556 oo ) 2
s sanall 5 3l lae 3 S bl elaadl o5 )bl lie ) 31 ) b slarall 5V dalis

c._WC___ wC

(Eq. 2.13)

slhadll Zabuddl & CCy (M2/mM2) dabliwll 3aaly &5 Lzl e YU slhaall dalial) & WC (m2/m2) &us
S S elasll a CChor (M2/M2) d_ball lieYL 5 jra Jin b daluall saal 5 8 J peanall il cUaally
S Al eUadd) e e dall it A s RC e aaad Sy )Y Aalise saal 5 85 jlall (lie Y1 5 J seanall

eV e Jiall 53 bl ) suall sy i Jiall (& Hlailly sy 4api (Say 3 jlall Oliie Y1 alSE (5

Specification of weed Jiall 1) daid & 3 jlall cilde¥) 51y chuasi o
management in the Field management menu

sk e s bl (lied il sisladField management Jiall 550y dali b Lo aah il o gy
1(g13.2 JSA) 215 J pemnal

LS 3 bl lae YL L) s sine o8 am 5315 (RC) ansall JOA 3 jlal) Glie S il oladl)  —
(€13.2 Jsa) sl lie Y 5 sl cliiat aal LAl RC el dpaal ) af yani oy Jisll 3 Jas )
soA) (aay) Gl elarll Aaiad e a5 5kl Glie ) e cuw CC Sl elasll il —
ey (5 pmall sUnil) abive (3 5S5 o B siall (3a 53 s3mall e A puadl) iy i 85 jlall Lt Y]
Bolall i) 5 il A prall Jgiall 3 S
Sl elaall ) oot =S5 o oSy s Jsmanally ¥ sridia 05 Y 31 ) JMaL 3 jlal) lie ) &3 Y
b Aatlil) ) sl dalsall) 5 )bl Clie YU Clad) Jial) b J sanall il cUaall (8 13¢] 5 sannall
(913.2 Sl (& an sl 25l Ladll) Bl G (A Jinl) (3 Lgia sl (580 (13,2 IS
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perfect
very good
— —
i Field management E=i=n
o ashen) oaera
2 fairly poor
Description ] Soil fertility ] Mulches ] Field sur/gce practices poor
’ very poor
- Weed management [moderate -]
I N Relative cover (RC) * I——E@% at canopy dosure = in mid-season "*MZ
of weeds in season - increase of RC |
\ #| 35 % atend of season L.. o
L e —
J Expansion of CC — unlimited soil fertility - —————
ﬂ due to weed infestation -—{iT j%—l strong l estimate ] ‘

Canopy cover lBiomass I

100% - FRseme i e ey e e )
cC 80% -f==
1 60% -
40% -f--

20% ~f===

Ed 75 El I 120 (
............ Growmg cycle (days) ......c.... '

— Canopy Cover {(CC)
e 110 Weed infestation |

|: crop
[ crop and weeds —ﬁ: weeds
| aop

2 x Cancel l ﬁ Program settings ] ¥ Main Menu l B Save on disk
I 4
&« (2) .the Relative cover of weeds (RC)s_lall cliedd i) plaal) (1) Laas :g13.2 Joid)
Jial) 30y 4aild 8 ‘Weed management’ 5_ball cilis¥) 3 13) 4 5ual) dadial) b CC (ALl sl
Bl ilde Y g (alal) yad¥l) Jganall Jlaal) ALl pUsil) bhadall 48 .management Field
LS hra (29 b)) LlaY) (e JA Jiad Ll eUaal) Ll gl .cluaa Jia B (@l i)

Sie 3 bl Gilded i) pUaall A83) gal) cflaall g dudal Ji8Y) addll g 8 jlal) ey 8418 cilid :€13.2 Jgsa
e Wi slanl) JLais)

Relative weed cover (RC) at canopy closure
(Al Uil Jais) die B jlall ldie 3 dppadl) Akl Class weed management
Range Default value B ual) cilde ¥ 5 ) 4dd
S Ll Y dagdl)
- 0% Perfect e
%9 — 1 5% Very goodlaa s
%19 -10 15 % Good
%29 — 20 25 % Moderate Jxize
%39 — 30 35 % Fairly poor  \e 5i ¢
%49 — 40 45 % Poor s~
>50 % 75 % Very poor ha ¢ o

Relative cover (RC) of weeds in season awsll S 5 Ll cléed (RC) i) slisdl) o
(913.2 ds&) om Dnall 5

(ﬁmj (Can()py closure) bl ALY dazill Al e i 3Ll A_\me)d (RC) G-Lwﬂ\ elazll
m\gs)u}d\ 1 il eleale 5wl e o) ¥ chlgd aay il g 5 jlall e Y o Gl e
slarall daloadl 44 4.&;\5 ol 8 L 5 lall Gliel) gall Aami€ Aaliy) (lidd sua g Al
Cun Y gita Gl Y 13 ey colall ALK dplazil) s yo i g de )3 é,uﬁl’u RC 3Ll e Yl
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(L | e CC Sl slard) 585 Ladie) J seanall sk Jal o JMA RC o]l elhasll 5 jaia 4 ()
3okl Cliae Y o5 3a8 Jin 8 Jpanall £l o as S50 figin

O olll | las o( ) eUasll A3 5308 sy vie) ausall dled die RC 3kl Gl il cUasll
3 all e S sl eUaall iy Y S (LAY Gla e saly Laaall) 5 jlaall lie Y1 5 J saanal)
RC (ool slard) 8 i) 138 o) aws gall Chualiin Ala po A 508 2 ) iy o ola 3 o oS Ja G
Jsmana) ZU) e o5l oY 32 o sy (Lo 1 eS CC Sl elazd) ()5S Ladie ) ans sall Coualiie 2ic
Loge 0588 O (8

Expansion of CC due to weed infestations bal clis¥) 338 cuuy CC ALl slal) joki o

Jyanall Hlal) eldadll (30 HST(CCTOT) 3ball eVl 5 Jsmmall (Jaa ¥l (all eladll 05 o oSy
il el ) ghai Caa 55 oy Ay el 40 sama aie 53 jlall Olie ) 536 Can Alal) (e JA Jia b
A @ jeal) sl (h13.2 JS5) LS CC

AbaY) ge A dia (8 Jpanall il Uil 304 3 4 5 A€ 8 pdle ) shaill aaay

s sall Caatie ie 3 lall Glie ) 5 J seanall JeaY! bl elardl saaty

(d13.2d522) Sl sUaal) au gl Caniai jlialy

Ll sl 338 ) die sl RC oassill elaad) Jlie W) s 331 aa Sl elhaall ) shail oS0 aasilly

.CCror — RC 483all (fgngpe) JS&I Jalal dad sl o3y

G opall 38 sl Adlinall GOk s ai (113.2 IS (B2 4 68 JLad) 5530 fonape 4 JLESL .5

.CC Sl elazll ) glas

¢ OSay A jlall Lz g 55 e (113.2 JSall) CCror — RC A8kall (fopape) JSE Jale ading
sdiall 555 ) s lall lie ) cadlialy calisy

rwiho

4:."-“9‘\-‘3 Jﬁ‘ d}m‘d‘ Oi <_A\ BMRC} CCTOT R 3)’5“ a8l fshape J<) Jalad 2‘-.‘3\-“‘“ ‘\":‘9” c;k’d =
Jin 8 Jsmanally Vosndie (5 Y ) 30all Y ol Jins Cagan alie V) (5 ¢ gaall 5 jlall (i) e
AlaY e da

soball clae Y ol Y 5,084RC 5 CCrot G Aine Ale fgnape JSEN Jalal dun sall Aall ot -
& Upanall Ygadia 058 2 uall Vil Jind Casu Clie VI (5 ¢ guall Jpaanall (o dpudlis S
Al del) s e J seanal) 48 ladd (5 8 ddle) 13 gasn s AlaY) e JA Jis

.RC CCror ¢» Wt 4pbad &8de JSi Jalal (0) 4a ganal) Aol aad -

DI die das ye ALl Aal ()5S Lt JSA Jalad A 50 A o J saand) ey Al AU J sanal) [ Ledie
i) (5 stusall () 93 S, J pucandl)
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(I;;z, ‘Field management

®| 33 Slvcatend ofsea

Decaiption | Scilfertiity | Mikhes | Feld suface practices Weed crent |

- Weed management [moderate - none to very weak
Relative cover e 25 EJ% at caropy da in mi3-season
of weeds in inmease of RC ~

Expansion of CC
i due to weed infestation

Carapy cover | giomass |

nimited sail fartilty

~ uniimited sof tertiitly —

100%

Cc 0% -foss
£0% -
0% -

0% -

. -

R -~ ==« === == n=msnen

1 Cenopy Cover {CC)

L
| | aop

— 0 = N fEstation

copandweedsl 86.5 :,‘_I%

~ total CC in mid-season i
|
]

I X cancel I N Program setlings

B> Main Menu I

b s=veondek I

a3 A aaady (1) 3l QldeY) 936 cuws CC (Alil) pUaid) gl 3yaatt AGLALY (3l 1h13,2 JSid)
cliial aaf JUEAL (3) Glas Jia B augall ciuaiia dic total CC Al ALl pUsil) paaty (2) LAagie
S8 Jalad dad paaty (4) ALl slaal) gl

alad 4881 gall dpal 58 cilanall g ally 8 jial) GLie) g1l la CC ALl sUshl) st ciliuiant 1d13.2 Jsss

-(fshape) M‘
fshape CcC gmém sldail) &“‘3:' bl
Jaal) A i@y dagdl) Blall clisy) gl
<-7.50 -10 [SENRYARY
-7.49 ...-1.00 -4 205
-0.99 ... +0.99 - 0.01 Jaina
1.00 ... 2.99 +2 i
= 3.00 + 100 laa Chmiia-a sana

slazll 2aa 4 il 4 gl dgal 5 (A ool 4y guadl ALK 2L sl (8 4 guad) TSN L) (g0 53 4 gad aaS Lanie
CC bl elhaall i of Lags (A j13.2 JSal) Abal) (e & Jis 4] Jsea sl (S (531 Jpnanall L)
o laa Jia L agle Jpeandl (S 531 3 Ll lie V) 5 J seanall JSH Sl gUarll (b 2 51 4 sndy 3 53n0

(B j13.2 dsdll) Al e Ja Jia e Jpeanll (S o) SISl eUaill ae Gilady
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A0

,,o

N/
=

| ' | 4
0 0.2 04 0.6 0.8 1
relative w eed cover (RC)

+ 100

(crop and weeds)
o
w

—t&ea_:

Maximum total canopy cover
o
o
(6]

0.8

slaal 4alida 4l (CCx,TOT) prugall ciuaiila die 3 jLal) Glde ) g J ganall S Ll eUaal) 113,208
g 8 8.0 fuw 48 CCx (alie¥) (Al sl (S Jiad (fshape) JSA Jale g (RC) (rmadll i)
5 bl Glids YU Ala) (pe glad)

P',»«,' Tield rranagernent M?
' Ducohnwd- | Fod murface practices | Woad management |
Soil fertility

1 relatve laeas. ‘
Biomass production [scar ootmal -]+ 5 | 2|% ‘
== \

Comrespondeg sof fertiltty stress © 25 Y e effect. I

info (a7 | Water Prodactvity | Bomass | Bsmese - st efes | Fickd menagement \Em
Bremses producton Green cancpy cevebpment Desciption | Soffrtity | Muches | rield wfoce pracices
B o cC gt 0 davs
o @ 52 days Weed management [moderate v|
| Redative cover (RC) .Twz; _:J-melc.vuov doane [ ;"_."‘ﬂ__’“m_ =
f oo B =T ‘ul\nwdchmamn o _;]o.'.nwofm«nj raceeofhC 3]
CccC e i A | Expansion of total CC urdiied scd fostity
q 8% QLTI i s
S mweedhfeamllm—[_ %-{.emo -I estmate
0% - [ | Jis L £ < _J
| - I irmted 2ok fartity — toAl (L (00 and weaads): restrid

1o -
‘ ) Cocpyave | ponass |
0% e

l TP vla cC .
1 B - .....‘.V..,r(img cyde [ sy II
‘ , o T

I X caxel I § Procram setirs l :}M.

T 5

Cvxv (CCI

urimededhr&y
uwu'dwtub

xw] S"'W"""‘"*""rl £ Maia Menu | save cndsk I L

358 Ga tAN 5 4l & gead Lagana gl B Ad) Jgagll S o) Jguanall L sUsil)(A) :j13.2 JS&
Lagaaa dig B B 4 Jaasl (Say o) 5Ll Qlied) g Jpaaall Alaay) ALl slaall (B) 8 bl cilded)
Field management Jial) 3 13 daild & ,edii Las § jlal) o) 538 9 4y A 4 guad
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mass production<Reduction in bio & sall 4 Ul 3 cladll o

dgaly S bl Qlae Yl as e Jia S agle J panl) (Say (53 JM%‘#\M‘;&RY‘ LU )08
JSall) daadl 5 la) 438 & weed-management 5Lzl Lie Y 508 dealy (w 'biomass’ i sall ALK
.(k13.2

)+, Tield monagement

‘ Expansion of total CC
due to wesd infestation -

el

Desartion | Sol fortity | Muches | Fidd surface pracices
Weed management [nodcnte <]

Relative cover (RC) of = _;}%alwdoale_—,-_—r_nﬁ;’ﬁj:
fRE
of weads in seacon .W;%MNO’”M inrexse of RC v |
whvu_:dso‘rful(y I

21 ;%—I swong -I

Weed manzgenent. |

f Potential _
biomass - weeds
production iy
100 % —+— refoenc: —¢
ronlmitng | |
e
i 0 %0 61 % - weed stress
PR ||l Field management
n»
Descrignion iwlvﬂw | Miches |H¢Hul.eeume Weed management |
’ e Weed management [moderate  +|
% | Relative cover (RC) . % 3]5% st canopy dosure ""*’*‘“f‘
of weeds in season .W_:me,“mj_.{mj
Expansion of total CC |~ unimited sol fertity

I X Carcel I &‘quum settings
J I

due to weed infestation —| 21 2% —{ wong -
| |
Bmited s0d fertiity — total CC (crop and weeds): restricted ts 66.4 %

cover el D

Potantia

estinate

redative cover of weeds .. Fom2550 35 %

bnnaﬂl: a"q:“ds SO fer ity Swess ... 3%
oroduction Rretative CONSTramts :
100 % — reference —@
non kmitng | | |

B saae———q:p—mvs---muuhmmuo-e«k)
Bt 1§ cauet ool fertty aad weed stress
% |
20 %

0%

| X conel | 8 propeam setinge | [ rmmeaens] ) sove o s

Gliey) 4 Jia 8 ddde Jgaanll (Say s g J guanal 4 gual) AU jabal) alie¥) and) zUY) 1K13.2 JS
(S8l B0 dadld B (da i LaS Ay ) Ay gead dga) G (2) & (1) Bkl

Program Settings gl «lalx5.13.2

213.2 Jsaall (B as hae oo LS Jiall &l yial jl zali pall lalae) () J goa gl padiosall oS ¢ Jiall 5 )] daild o1

Al A A s A el @il tel13.2 Jaaad)

ahaial (g lall ¢ 3l e sbiall ZlAdu) Alaa Al aodatuy A Al See

Symbol Program parameter Default
e ) il Al JBY) Aadl
Soil depth from which evaporation can extract water = 30 cm

out of the top of the soil profile

Eog!
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Soil profile characteristics 4 il ghia yailad 14,2

vie Ayl alae B DY) elal) ASja g Slaial BlSlaal A saall 26l 5l < el ) & il adaie ailiads 2aly
3oaall pailadll e ar (URoY) mhe 0o Cuf A sbie mhan) ) boas g (L) mhan) (g lall laas
soil Soil surface 4 Al zhu &k Lailai s Characteristics of soil horizons 4 Al <k calisd
Display of 45l ahis paibai (e e 4aid i Capillary rise =l ¢l DU (Sadl ae¥) ol layer
Ji)) Soil profile characteristics 4 Al ghia (allad 48 & Wit 5 S0l profile characteristics

(a14.2

Tabular sheets

Soil profile characienstics k A:_':-.:,E]-w' ’

Description l Characterisace of sallhorizons | Sof surface | Capllary rice

Description

Fiie [DEFALLT.SCA
Description

[deep loamy soll profile

I I x Cancel I eﬂ Program semng;l

e ssveas I Il

‘Description’ ciuasill ilgal 95 . Soil profile characteristics A yailad 44l 1314,2 Jsil)
1gall g ‘Soil surface’ &l rhuy ‘Characteristics of soil horizons’ 4 il cilidh (ailad g
LCapillary rise’ ¢4l

Soil horizons and their physical bl lpailad g 4 3 clid 1,14.2
characteristics

Al sla A8 5a gy s3all dilaia 8 sbaal Jlaiad SUSkaal A slaall dily Sudl) il el U1 (e i 53 e ailiad ()5S
e a2l il Lpeailad ks JSI caliae clishs Gnad (e e (58 o 3 53 il (S
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e e

Characteristics pomstv(ﬁ'esoﬂradnn) ‘ i S

0 0 D N « o Ny

metey eristics of sod horizons | Sol sarfoce | Capllaryrise | SRS |
mlm [tics PP
dep! Roating cepth restrictive soil layer(s) | |
" potental:.. 1.00m | limiting root zone expansion | |

2,55 meter P restricted:. 0.93 m pen |

——— porosity (fine sod fraction) —
Qv WP FC satuaton |

Humber
soll horizons | - key Ksek owav)

[53] " } =
3 | Close piot ol water |
Cick buttan to select |

rdcative hycraukc @ o y L 14 ‘
proe e ool lex | Pemubltvl l——] |

lr ey hydraulic R penetrabity vj| | |
thickness AW fraction Vi |

horizon cesrption m mmm PP FC 5" . [an— ; ’
&) 1fen 035 [z [@EE [ 1o | 0.0 N6 el
E‘ 2foam 020 [HsE 150 [310 [[%0 0.0 LU ’!'m exwmonrm ol% zlo 4? 6‘0 slo xooi% ;
_”l‘.)_J 3foam 200 1HE0 150 [310 [ %0 0.0 N0 3 [T ‘
‘

o | (5 |
e | [

ﬂ Update kst of soll hydravlic characteristics I

’ X cancel I & program senmgsl K> Main Meny l Hsaveas ot

! ik beitton to select
indcative hydraulc < I> P
{ propertias from kst Soil wate:
2 e t avadable water (%)
«
|

thidness  TAW gravel
| horizon  descrption m mm/m mass % o!%ziJ
el o e | 5 E
|
@f2fn [5® e o | I
| L]

ek e omes [ R

ﬂ Update fist of soil hydraulic characteristics I

[
‘ X concel | & program \r!hm;sl B> Main Menu | H saveas ‘

(B) ‘Soil water’ 4 olua (A) cilgal sl b 4y 8 i Calidal 44 udl) Qailedl) yaad :b14.2 Jsé
SOil 4l ahis Gailad 4ail i ’Penetrability* )Y 446 (C) *Stoniness* s taal) &
.profile characteristics

4lé Ji'Characteristics of soil horizons’ 4l cilisds (ailiad dgal s (8 4 il Clisa ASlaw 5 230 a3
) a8 AT Ledl ey Aaelil) gl 5 Al 3l 4 il clide (alliad aaad ) 4 il ahaie (ailad
{(b14.2 Js3)

(A b14.2 J&i) ‘Soil water’ il obe -
(B b14.2 Js&) ’Stoniness” s tasll 4w -
«(C b14.2 Js3) 'Penetrability’ ¢ syl s -

.(A b14.2 Jsi) ‘Soil water’ &Ll ola o

Ssilt ook i clay ol N it (5 e 2 (55l e ¥l A )l 3y (e Aasll) A ) S
oailiadll € s ) aaad s el Gyl o) 8 Casial dalisa) ¢ 323U dudl) SN a3a3 Lgass caus saNd da
Al s pLaY) vie obaadl (o anal) ol sina s ddbiaal) 4 ) i (e Ay ke Gl 2y ) lal 200 Hal

Axuliall 4y il 3 AS 5 jonell AU 5 ) J gpdl) Adais g Adaa)

field «ulaall x5 Soil water content at saturation gl vic 4 il Sl (5 sisall dgal gl oda 8 23y
J Zaal il a8 AquaCrop <lly 32l & 2 5 permanent wilting point & J el 4dasi 5 capacity
Jeal AquaCrop o= = .(2.14.2 38) e JLiaY) (Say s textural classes 4l ol sl liliss 3ai]2

Al 4kl drainage characteristic (tau) Jweall <o paill s (TAW) @il 3 Z Ul el
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vie ()5S A il olse (s sine (8 olally T slan SH Alisdll aaa )5S Lenic :Saturation asdal of gludy) -
A 3 ol ol sl comar i) Bt i Lot ) Aaild 50 el g o3 e g LY G e
835a 5a Lases glLud¥) by i ¢ 5$5 vertical drainage () Suill slasY slall 4S 5a) ol Il o puall
Tt L i anll Aiaia 8 2 s ool e 5 S5 Lasic i

o) well-drained soil <l 33 41l (S S sball S oa :Field Capacity 4dial) dadl -
Leal_ainl (S Gl sbaallupper limit o) asll o ity Adlal) (5 8 dai Jeud o jaii Y 5 gy Jading
sl 4l xie s0il matric potential 4w S sl gl 43alSl 28U G e a1 e clall dau) 5
0o g3 Al el A0alS Al die olall (5 siae (8 i) CagHhall 5 A 5l @ s Le aa ) alias
Aglial) Axu ey L Ule -33 kPa (pF 2.5 or 1/3 bar) & -10 kPa (pF 2.0)

oo bl G gy baie Al 45l sl s sise 58 Permanent Wilting Point: ailall Jsedll ass -
a5 LealAtal (Sar ) oball Jower limit oY) aall oo ity L3 Ol Ty slaall ) jaciad
g 5515 il ae 5 Jualaall CBRY T Lo an () i Layy alal) J sl el o g o 1 e il
T1.5 MPa sase o ) et £ialS a ie 2531 sboe 5 sime (o (e 3iaal) 4 pdosdl 20 o Y1 ¢l
51l J gl 3] ABeal) 3aill o (pF 4.2)

LG e A8 5 el 4L i 1(Ksat) Saturated hydraulic conductivity dasdal) 4 g gl 480
A Gad ()35 olaally o slan (55 el S b e Xl (0S5 Latie \gilaboon e alaall il &y 5l
Jaxa Ll &4 53l e A8l permeability 40 sl of dassiall 4S5 jugl) ALY o pai | alae V) Lhas die S gl

Ao,V A il s Aaial) 4l ODA ol J

.(B b14.2 <) 'Stoniness® aal L o

Sy A ) th);su\ﬁ}mﬂ\gqmig_Bamhj&kgggjé\m%ﬂ\mwﬁ\}ﬂ oda 8 addiuall 23y
¢ all 4y il Al pasty Gl seaad) dal 5 Cana i Al Il Sl ol Jladial e 850l e aad A ke 2 (e
Z(MaSS%gravel) <,_5}-4n-“

m
=100 graved [Eq. 2.14]
"’pmd + ”’ﬁnc soil

Mass%

gravel

—luial AquaCrop s ,QSM-’ daclill 4 sl ¢ ja AS *Mine soil 3 an-’ Lﬁ}“n-“ e yall als ® Mgravel <>
olaall (3A0 LeiSay L;"J\ Aaclll & il ¢ 3 A ‘; Ouatill oy g L“g}.a;.n ¢ all ALaal) Apaaadl &) giall 4l
£l oLl e s 00 5 Sl ) 53,5 il e 3 5 oLl (0 LG B sl Bl et el

Ao dddal daedll (TAW) 4 AquaCrop o= (TAW) 4l ks b

Slaill dal 5 Claglaay 38y Cay Qe By Ohgas e 4yl A5kl L (TAW) 4 AquaCrop Ja
S Lebaand iy 0 Jgeanally 4l a5 25l adaial (5 AY) Gailiadll (8« geanll 25ay (ilSadl Jsa
sy of pailadll sda o il seanll 5 ale 13) andiill
(8 Aanliall dgal ol 8 4, i) Al (5 il o geiall 5 B AL Kogrs 48 cd REW 5CN a8 —
.Soil profile characteristics % il phis (il 4l
sl alae ) 2 Yy bl gl Akl Zisa —

.(C b14.2 Js&) ‘penetrability’ & 5aY) 4L o

Dsiall Gee e i of Say Al Al & i) Glida ) sal) ddlie a8 Jaee dadiall 038 8 aadiil) sy
Aniiall od 3 siall Bee o il 13g] Tahadd oy ledi) (Say 4] J s sl (S g3 (alac )

Apeal) il 3 5l a3 A ) G Ty oS5 1 iy gl sy IS L Al il 508 (55 O (S
A Al (aleat ) Aagis ISET 8 ASmall A8all 05SE O (Sary L pS ax ) edsi e 5S5y ) sdall Ailate g
osiall el 2 A Al IS s o oS 1 e aY) @142 Jsanll elas A il Ay jallal 6K 5,
sai gie Sle Aa gea ) 4 i) clide il G g Y (D14.2 Jsaa) Loee las 3l 3 el JEGSH et Laxie

A YA sl g ol sell A8 pa e ) olaay O (S i ¢ 53al)
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(R ) A 4 A ABUS o 0 Sy (AN i) 2Y) 1a14.2 i

o1y JSs aal) i ) 2 VTN A -

Aaka )l A il (358 Lasead s LIV 55 plend) -

Lefee 5 ) odall Ay B a6 ()50 83 50a0 Jralaa 8 )90 udai -

doalaall Glalae 4 ) o 3oa sl gz -

Ll S paa sl P8 sall oy Bhalie cLil plawdl s ddlall Ll sl e N -

8 5al) dagai s A gl 5] @ gall ) gt ol AL LT Jlesiad -

Lo93ad) gail daal) 4y aUAY ABUSH § AUal) 4 jallal) ABUS)) 1h14.2 Jgaad)

Ideal bulk | Bulk densities that Bulk densities

that restrict

Densities may affect root at restric

. root growth

Soil texture Ay growth
& ) Ay s ; | Al A
4 jalal ol oS A A all By | 7L L
KLRY 253l s e i ISR
kg.m?®
kg.m kg.m? g

Sand Ale, 4 5 1.60 1.69 >1.80
Loamy sand  Zwsldle 4 5 1.60 1.69 >1.80
Sandy loam 4, 44, 5 1.40 1.63 >1.80
Loam daaldy 8 1.40 1.63 >1.80
Sandy clay loam e duida dsa gl 1.40 1.60 >1.75
Clay loam Al 4 ] 1.40 1.60 >1.75
Silt  dxe 4 1.30 1.60 >1.75
Silt loam (dxe) 4xils 4 sl 1.30 1.60 >1.75
Silty clay loam 4 e Ak 4 o) 1.40 1.55 >1.65
Sandy clay 4 4k 1.10 1.49 >1.58
Silty clay 4 ¢ 4k 1.10 1.49 > 1.58
Clay 4dahiyy 1.10 1.39 > 1.47

B I 1) Y ol O e siall pai le] e Jon Y1 ST b g sl s g pal) ) Al el G iy ¥
gLty xie L) Ll (s gine X5 Aaal) A0kl (Ksat) dasial 48U Jang of padiud) zling Cuny olual)
eyl of Cun dlad Jaass JICurve Number (CN) iaiall 885 zlisy 38 5 (BFC) 4aliall 4ad) 5(BsAT)
Fandial) gl gl 5 8y oS3l il Jans s 5 asiall aal Y 8 oadandl Glall (e i il &y slal) Ll
.Soil profile characteristics. % i) ghic jailad 26 (0

4 38l 4 1) pailadd ARG A8Y @
1(€14.2 J83) b e Al J9 s0aall <UL e AquaCrop 2y

L)) sl s ol eTotal Available soil Water (TAW) 4l g dabiall sl Mea) -
s adl 4y siall dauil) ey & ) (e ae il ¢ jall 400 58l (ailiadd) e TAW 4ad @idi dgl)
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P (Ksat) 4ed lie¥) oy 3390 :drainage characteristic (tau) jued) cay yaill -
sSlaal dimensionless uslé saaly 4l Ll (3 drainage coefficient ) oy paill

(3 Juaill) il pdaie 8 Jand) olaily olyall 48 ja
dpal YY) sl (3 (g adll 2 gmall daadl A gl e aelll o 3all 4 gl bl B8 (Cat) 48 -
Ll e aclill el 8 eladl Sladal Gailad e G il (e R JS) (g pal) 3 graall ci5lalad]
"Capillary rise’ =il 2 guall 4gal s (8 5 2dll 2 grall G lalas 2 Jaaed (S Ksat s
(4.14.2 3 8) 5, 5 pall xic Soil profile characteristics % i) ghis pailad L8 4

(b L dpabad) A3kl AquaCrop 29

A Ayl e Al sl REW: the Readily Evaporable Water Al Jedl slall -
REW Lz Al (e pelill 6 5ol 34 5 cle jladial ailad (e dpal 3 REW o8 §lEs)
e V) Al ) 8 dadald) 4 i) Ak e Leeadlaia) (K Gl bl (e (5 seail) LSl 00
uaibad 4 3 ‘Soil surface” 4l phaw dgals (& REW 4ad daaed Sy 3l lee
(3.14.2 5588) 451 adaie

4yl Ayl Ksat dad keI e 3350 curve number (CN) (sisiall b ) Al Y1 dadll -
OSar L oadandl (loall s gaal ) g kel skl 40aS 5lSaal CN 4ad zUias Akl
5,88) 4 5l adaia pailliad 48 4 ‘Soil surface’ 4l plav dgaly 4 CN Aad Joswd
(3.14.2

e ST iy 8) TAW Al sl (sas) 845 58 sa iy 8 3 5m g Jla 8 Jad 4 5l (g dilise cligh jliie Y #lias
il G 43580 ) il easll (5 sisa Ksat (s / ol 10

composed of
several horizons restrictive soil layer
{root zone expansion)

TAW
{soil reservoir}

REW
{soil evaporation}

at SA PWP Soil type
sandy
Bl L reric —
soil profile conductivify (Ksat) *silty clayey

characteristice : *sandy clayey
i : P Capillary rise o
SOII ‘measured _.’ {CRmax}

— sindicative values a Drainage
e | *pedo-transfer functions {tau)
;...d—-u-—-"“"‘ ) ..' ﬁ CN
e E = {surface runoff}
[ Ee st c ) l I-O'_-
groundwater vanable i time
characteristics salt content

48 ) olall gl ailiad g 4 all Al 3l ailadl) 1c14.2 JSi
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Indicative values for soil physical 4xbijdl 4dll (ailladl 4l Y A8l 2.14.2
characteristics

salall (s sina 5 SOl texture 4l must s e i Aliall daidly plLEY) xie 4 (8 4Rl olall S ()
Glih e Akl 4 gaal) 33lall 5 clay cubll s sisa o) Lstructure 4l 5 organic matter content & gaall
D55 Y (Ksat) Gaadiall L8405 el 48U ¢ a3l sl A1ad3 die daydall o3a 8 obaal) (5 sine llall 8 20y 4 1
Lo 8 dage Ol i Ll Sy aal gl Jiall b i ol (e aal sl g sl Cpana Ll s (S0« jill @) il (s dais
5ol (o sl gl Bl 5 bulk density 4qaUall 436 o 4, il dh 8 & ol dais @lld g la )l 5 Gl A Kgat
Aol

(C14.2 Jsaall) Adlise &, 3 o) 5 il AQUACTOP geeld o A 52 Aadiall Ayl y Y1 sl (e 53EELY) a28inall Koy
eeu e sl il pailiad Jy sl clidle saclua SOIl texture il o) 8 (e ddiie sl Llas saase cilily of il
pedo- sxlue d8iidl 5 ¢14.2 Jdsaall S8 3305 a8l o) (14.2 JLY)) Pedo-transfer functions -
Ll Jae o () Lgie 3 gealall Gl 5 (33005 ) Y2 8 L o transfer functions

& <Update list of soil type characteristics> "4 il ¢ 5 (ailiad 4alE Cyani " 1Y) ) 515k e
alsall AVall sl st Ka (D14.2 JR5) Soil profile characteristics % Al ghia pallas 44
b Ued e SOIL.DIR ale 6 43 jae paibadll Al (e i g )5l Cada ol Ailial Sy 4 il A8 5 gl

.AquaCrop

cAailall J godl) Adai g A8t} dadll g £ LAEY) die 4y 41 pla (s ginal dpal YY) Al ) (ailadll 1¢14.2 J gl
Aagal) A A jaall (Uil (e Adlida £ 63 Uisiaat 12) 45 Gile 120 dasdiall 4840 g jasgd) A08UN Laaal) ol 9
.AquaCrop s 4 DATA 4= il

soil water content Saturated
4l Al s sial) hydraulic
Saturation Fieldl Permgnent sy
Soil type £y Capacity VI\:I)llt'mg o
Ll e ol oint Al
Adiall | QS gl A “‘iﬂ*‘@'
vol % vol % vol % mm/day
Sand Ale, 4 5 36 13 6 3,000
Loamy sand e dle )4 38 16 8 2,200
Sandy loam 4l dwsl 4 5 41 22 10 1,200
Loam 4dxddy 46 31 15 500
Silt loam 4l 4 5l 46 33 13 575
Silt 4l 4, 3 43 33 9 500
Sandy clay loam 4l &k 4l 47 32 20 225
Clay loam Al A gl 50 39 23 125
Silty clay loam Al ayila 4 6l 52 44 23 150
Sandy clay 4k 4k 50 39 27 35
Silty clay &ils 4k 54 50 32 100
Clay 4ahldyy 55 54 39 35
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2 4aliall pedo-transfer functions 4l gailad Jigal gl 5 e ABidal) 4 51l slia ailad 14,2 Y
.Hydraulic Properties Calculator 484 5,4 pailadl) Luula

s |>:~ Sol Dhamacter by

C<loax Tewtus Ot Sy Lowe =]
Sa-Send Wilng Pare 137XVl
Si-5a Fiukd Capracty Rixve
Ssbesin A2 XV
Avedabie Waer 0 10 crnfeme
Su Hasase Cond. 1219k
Mabic Bl Dty L3 plerd
Drpares Matte
[25%wW d 1A A AU STIETAT Mo
: 01232406678
Selrdy
WEN 4 s @
Sard Cowt
L) | 0%yl g
AL 01020 0 8 M
Corpacsa

100 | RN v ooote
Laea HorvelDente Had Seve
Moestom Cacndatn

117 %% \ 3 .
R S b kb @

Mate Posernd 1500 WPy

Mate « Damete 19X W2

Hydmde Cored JEEG ety

b h & o & % @w A @ 9 @

I_)N:?“l Xw

4Y 5 dadls e (o s=3AlLUSDA Agricultural Research Service el ¢l 3 5ils g sh daula 41

Calculator developed by the USDA Agricultural Research Service in cooperation with
the Washington State University (Keith E. Saxton: ksaxton@wsu.edu) available at

Internet: http://http//hydrolab.arsusda.gov/soilwater/Index.htm

Characteristics of the soil surface layer 4 All {ahul) 4kl Lailed 3.14.2

Curve bl glsall i o)) dual i) af (ape s BELEN b (Lladl Al 4 5l Clly aasd die
.(d14.2 Jsi) Readily Evaporable Water sl Jedl sladl s (d14.2 Js231) Number(CN)

surface runoff k) b yall sSlad Gslhas (558 Curve number (CN) clal) s i) of -
antecedent moisture class Il (Adllull) 48l 435k )l 438 408 ) died s (3 Juadll kil
(AMCII)

Oe A o (Se 3 oluall S e Readily Evaporable Water (REW) Al Jew slall sy -
(3 d=ill Jkil)energy limiting stage 48Ul (e aall As o A dadaldl 4 pil) daida

L)ﬂ\c&uuﬂ:"&dé&aﬂu}&.‘a&)ﬂ}jh‘\REW)CNwdgujjuj\ﬁﬂ‘)m@a\ﬂ\ﬁsﬂglﬁewusm“
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|| Soil profile characteristics

Description I Characteristics of soil horizons

Soil surface characteristics

Soil surface I Restrictive soil layer

Capillary rise I

Surface runoff

- Curve Number - |

(e I!E for proper field management

Default value (CN = 46)
L for hydrologic soil group : A’
dassification based on Ksat of top horizon |

! Soil evaporation

a4l |

— Readily Evaporable Water

REWI? vlmm

Default value (7 mm)

evaporating
soil surface layer
0.04m

l x Cancel I & Program settingsl > Main Menu |

El Save as I

A e Ak (ailad 1d14.2 JS

daall (Ksat) 4 ill dasdial) 4 g jagd) AMBLN 88) gal) c¥Laall g cdon ol g bgd) 4l Cile gana 1d14.2 Jgaal)
4 Jal 0a (S 0a%5 ) adadiad al L) Curve Number (CN) 2 4udal 58y adill g 43 30 ¢ya Lial)
. antecedent moisture class Il (AMCII) 11 4&ld) 4 b )

Hydrologic soil group

Saturated hydraulic

CN default value for

" . . conductivity (Ksat) mm/da AMC Il
don s nedl 4 il de gana y( ) y
a5 [ ae danliall A jngl) 4,80 (nia o )l Ayl yi8Y) dagl)
A 864 < 46
B 347 — 864 61
C 36 — 346 72
D <35 77

LY clalasiul Hlie V) e 33k o 50 (d14.2 JSE) daal J8Y1 (e ddlise CN A dpant padivsdll lSaly iy
a5 i Gailiad (e 288N CN Aad (ol 5 el 2 sy il 5 o) 3 LY e Waa a3l 5 eUall
808 sl il Al g) Jaadl 3 )a) <o) 2y s CNsoil e il cmg (8 il b piiad 31 5 CNaoil)

(s
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oo dissill S 00 %5 51 S (0 %20 S paddiul ded el Lplua die (a3 ON L of M oliiW) oy
43 sall 2l any o pasivaall (S5 (5 dail) (e | jliic) AQUACTOP (58 paiins 3l 5) 431 sal) CN0.05 Y CNo.20

e14.2 Jsall b

dad jlicly) 488) gall CNggs a2 e (S (0 %20 A1) oabiind dad JLiel) CNogo o 1e14.2 Jia

(S 0 %5 (Aol padiiul

CNO0.20 CNO.05 CNO0.20 CNO.05 CNO0.20 CNO0.05
100 100 80 72 60 46
98 98 78 70 58 44
96 95 76 67 56 41
94 93 74 64 54 39
92 90 72 61 52 37
90 87 70 59 50 35
88 84 68 56 48 33
86 81 66 53 46 31
84 78 64 51 44 29
82 75 62 48 42 27

S;I profile d\aracher:m

Capillary rise ¢4l gl ¥ 4.14.2

olatly) aelall sbaall 3axd (Sadll i) aall Al 2 axiidl Koy Capillary rise” il gl ¥ dgaly b
(814.2 Jall) 2 pall sbaall o gunial ddline Glacl Jal (pe &y slal) 2 il (LAY

Spin buttons

=

— Plot
l [v Evaporation zane {0 meomum - 0.30m )

L
Capillary rise
ﬁ'om groundwater tab

calibral

~sondy loom _;;“i“"
I -

~laam — ,—:—*

2 i
Tslticem P ]

Ee=s—

1

ar

[V Rootng depth — It maxamum : 1.00m )

|| Descpton ] Characteristbcs of sol honzons | Sol aaface ] Restrct

@aw -

Capdery Rise
U, 2.0 40 6.0

-2m -

-3m

—5m

groundwater

o /day
3.08 I

H laurface
0

]

Depth groundwater table o
below soil surface .. | 200 i}"‘

’!

|
’ x Canced l ﬂvwm.-:m ::U.mual > Mam Menu I

u Seve as

» 1.8 mm/jday

Maximum amount of water
that can move upwards
in the soil profile to the
bottom of the root zone

for the selected depth of
the groundwate?tz\:ble

Selected depth of
the groundwater table
(for calibration)

Soil profile %, ailad 4l ¢ ‘Capillary rise’ grdll Jsuall 442l 5 :014.2 JSid)
Jal (1) Lsdadl dihaia oladily 13 grua JEIE o Say AN dralie ) slial) 4saS 3 ulaa (Sas Cua  characteristics
A gal) slsall 333 (3t Aldg Spin buttons dawl sy (3aall J gasall
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e Jsanll 2t (3 Jadll) exponential equation duwl dabae das) 5 (5 il gl 3 B aall Gl oty
LU 5 soil type class 4l ¢ 5 caia 33T YA (e i Akl JSI (5 il g i,V sl Sl b s @ <) el U
4 sall o) el (e 2 () (S 1) Asadac Y olaall 43S 3 pilae padivsall aakaiveg | e V) Gay daadiall 480 5 gl
b Y g il dsall K5 e14.2 S 8 JEa) 8 spin buttons sacluay  siall dilaia sladly sasa (Gec dic
1 250 854 il Al ailiad Jal (g U jaa (Jsanal) (alliad (o a5 2al 5 sie LgiSlaw) ) shal) dddaia olaily
2 2ic 4 sall obuall (3ac aaay (1) 8GN yie D 4 s olae rhas (3axl (a5 _2all 1.8 mm/day = Y) mm/day

1.0 mm/day i siad) dilaie Jind ) g pndll 3 seall 48 a8 lidall spin buttons aaiad (2) sie

.<Parameters> "<l yial Ju" 1Y) sl Gask oo by g <l il jll Azl @Y Al 5 el sl e a5
Al 8V agad 1 bsa @l il il sale) &5 ladie 55 pleall JUay) axiiuadl (e «<Reset> el lasly
el Aakae V) Aagdll (e lSLaall Juas vie (5 yrll 3 graall Ao Calias of Sy
V) Gl dadl e Aef g aie ) 53a) dslaie & Sl s sl OIS 1Y) jral (5 pedll dsmall dad o Sin @
sad ol dad O ge S el A5 juell ABUI) J ) ddi e Ly B OIS 1) Sl (Agnse 858 a0
(=Y
@w@hb@)@\wﬂ\&@#\a@\@&cu&\J}&M\JM\‘\A&E&J&A}L& °
sbaall ailiad 48 8 slSlaall dal (e (sball dae 535) 4 sadl oliall (Bae a5 jleall Jal (e 4 53
.Groundwater characteristics 4. sl

Program settings gl i) 5.14.2

Juoall (Aadal) sSlae 3 55 Gl melind)l @lolae) ) Jseasll aodioall (Say d il ahaie ailiad dal8 (g
(f14.2 Jsaal) oot gl V1 45l Asslay adaud

Al A slag oAbl g adl (b 5 (A el i) :£14.2 Jsaad

Symbol Program parameter Default
e gl <l el 4 asl)
A sy

bl b Al Surface runoff

» Adjustment of the CN value to the relative wetness of Yes

the topsoil (The CN values for the three different
antecedent moisture classes (AMC) are displayed)

G CON ad (oo o) dndandl 2y il 4l 456k )11 ) CN e Jiaad

((AMC) Adlu 4, 5ha i

= Default thickness of the topsoil that will be considered

for the determination of its wetness (required for the
determination of AMC)

A gllae) Lashy ol eV 33 i A1 Lpadand) 2y il dpml ) ASLad)

(AMC xail

30 cm

441 4a gla Soil salinity
= Salt diffusion factor (expressing the capacity of salt 20 %

diffusion in the soil matrix.
(‘“Jﬂ\ J<a & cid\ DLl 3,08 e ) cld\ il Jale

100 g/liter
= Salt solubility

alall (s alts

) e\ii ¥ Capillary rise

= Shape factor for effect of soil water content gradient 16
on capillary rise

@il gl e & il ole (s sinae ol JS) Jale
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Groundwater characteristics 4 sl sbiall (ailad 15,2

Display of groundwater sl sball (allad (1 je daiE 8 48 ) oluall 5 a4l (ailiadll (mje (Sa
a2l (Say  Groundwater characteristics 4 sl olull (ailad A48 & sty characteristics
Gaall a JlieY) G 33 Akl 48 sall ohaal) mhaus pailiad o) A sall obaall mhass da g ade 5 25n s o LAY

Ao slall 5 4 il o Cans

Constant depth and salinity ULl daslall g 3axl) 1,152

e o (@15.2 JSEN) A gl olall da slall 5 handl Bae 23n3 pdiiusall (3 cams sall JUA Tl Jailiadll oy 13)
Plot Ll igaly b ahss JSE (ailadl

. Groundwater characteristics =10 x|

Description  Groundwater table l Plot |

- Groundwater table
. " Varying in depth and/or salinity

& Constant depth and salinity

i~ Characteristics of groundwater table
L— Depth I 2.00 @ meter below soil surface

| Sainity[ 00 | 3| dS7m

| X Cancel | §= Main Menu | ] save ondisk |

sbaal) yailiad daild 8 438 gal) sluall o BIU (B 43 gal) olyall phacd AL ailadd) 3aa5 1915,2 JSid)
.Groundwater characteristics % s>l

Characteristics vary throughout the (< sidl) 4iu) A a5 (ailadl) 2.15.2
year(s)

(d15.25 b15.2 JSall) 4 sal) slaall rhans dgal 5 8 paibadll paad oy 5l lae e sl o (Sa paibasl)
sl mhavs (ailiad 20a3 (€15.25 ¢15.2 JKil) Plot tab sheet hahadll dgaly A hhia J<0 e je ol
13 .(d15.25 b15.2 JSal) sl yall G asal) ) 4 gt an sall A dilise Lia 31 3 (Aa slall 5 Bandl) 48 5a))
sbaall b (3ee AquaCrop Gy Jsedill ie 3 pe J5Y alall aaail dala M ol oY) IS dalla pailadl) cuils
Ll (d15.25 ¢15.2 Jall) linear interpolation ha i)y elatiu) daul s a5y S oliall dpe 535 4 5al)
A sbie s 3 gl dailly Y1 Aaill 4 gle pailiadl) Gl e i 481 yall 3 56 & LA dad) ) SO danilly

Al gl Al 3 paY) daall
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Characteristics are not linked to a specific s ala dhaii o & (ailadll o

year
sl asall B ) 8 Bl pailiadll G ad a1 elisu) Gabad &b dadse diey ddasi jo e (ailadll culS 1)
(c15.25b15.2 Jsall) ,al,

=
Description  Groundwater table I Plat I
- Groundwater table
{¢ Warying in depth and/or salinity
' Present & 4
~ Absent Constant depth and salinity

Salinity of groundwater -
Add | |1 'lobsewations ‘7

ECque| 00 [4]dSim—
— First day of observations ————

¥ Notlinked to a specific year % — I
— I 1 _'_" January LI b

=
When ? Depth Salinity
Close I
day numbell meter I dS/m |
1 1 March =01} 1.00 1.0
2 10 April 100 1.50 20
3 19 July 200 2.00 30
4 27 Dctober 300 1.30 1.0
5

Clear observations I
| K Cancel I 1= HMain Menu | B Save as I

A gal) olall Gailuad daild b adaa alay ddasi jal) & 4 gad) slaal) hand 3 e (ailiad yaad 1h15.2 JSall

Groundwater characteristics .. =101 x|

Description | Groundwater table  Plot I

o~ |

5NN | growing cycle
A \ & Jan Feb Mar Apr May Jun  Jul Aug Sep 0Oct Nov Dec
LY ) day 1
4 ) - _r 7 after sowing
f‘“ ,\ f\\ '\ _______________
YA Ml
maturity
Groundwater V %
Depth 1 m-

2m-

Groundwater
Salinity 4

EC
(dS/m)

| XK Cancel | > Main Menu | B Save as |

slaall pailad daild & aaaa aley dagi ja e 438 o) slall handd B e gailadd Jasbdl (& e 16152 JSil)
A gal)
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Characteristics are linked to specific year(s) 5313 diw ga dhafi ja pailadl) o

o linear interpolation (ba sl sliiul Gubd o5 lasie dadsa (D sin) Ay Aaii je paibadl) Cils 1)
sl S sl o) J8 A WL Gailiadl) 5S5 (15.25 d15.2 JSall) ALY ) die saxsll (ailasll
Al ALY O Aalla Al o sl a8 ) saaaal) pailadll iy aaaall G a sl A8 ) sadadll (ailiadl) s diilaic

Groundwater characteristics = |D|ﬁ]

Description  Groundwater table I Plot I

- Groundwater table

{ Absent

{* Vamping in depth and/or salinity

{" Constant depth and salinity

’> Salinity of groundwater

— Add | l1 vIn:ub'sew'ations Engtl 0.0 Iﬂ-dS!mj

— First day of observations ——— l
[~ Mot linked ta a specific year

— I 1 _'_" January .v_" 2000 ¥ assignl

e | Whlen ? Depth S alinity

SO day number [ meter dS/m ﬂ
P [ 19 February 2000 50 1.00 1.0

2 9 April 2000 100 2.00 20

3 18 July 2000 200 3.00 30

4 26 October 2000 300 1.50 1.7

5 3 February 2001 400 0.80 0.7

& 14 May 2001 500 1.50 0.5 LI

Clear observations |
| X Cancel I > Hain Menu | ] saveas I

sl pailiad daild 8 adaa Adu aa Jadi jall 48 gadl slsal) phacd 3 piiall Gailadld) aaai 15,2 JS&)
A sal)
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RI=TEY
Description l Groundwater table ~ Plot |
o ~]— 2000 | 2]
N | growing cycle
’ \’/'.‘ 11 Ny | den Feb  Mar  Apr May Jun  Jul Aug  Sep  Oct Nov Dec
otk i E day 1
‘: r ! after sowing
T P i
VA Y Al
rnaturity
Groundwater
Depth 1m-
2m-
3m-
4m
Groundwater
Salinity 4
EC 5
(dS{m)
0
| XK Cancel I > Main Menu | B saveas I

g Groundwater characteristics o o =

Description ] Groundwater table  Plot I

e~ 2001 3]

growing cycle

Y A
\ NN Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Mov Dec
,-\ /;\/\ dap 1
o~ after sowing
L r\\ - i
,§ o~ }\\ —~
maturity
Groundwater
Depth 1 m-

2 m-

3m-
4m
Groundwater
Salinity 4
EC 5
(dS/m)

_
i]
| XK Cancel I > Main Menu I B saveas |

(20015 2000) 5=V 2 Jas all 4 sl olsall grhad § piial) paibaddl Jashiddll (o 0l) 1 @15.2 JS&
A gal) slial) (ailad daild
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Simulation period (3llaall) Aalaill 5 43 16,2

Display of simulation period "s\Slsall 3 yi (i e a8 4 slSlaall Juadil 5 jUaal) 3lSaal) 3 y8 (e (Sa
LAlall Qllll Jse s Growing cycle sl 3,52 dsh o) .Simulation period sSsall 33 4ail 3 Lelas
(016.25216.2 J<5) il b ga S (5 2e) sUane Lindf (55 Available climatic data aabdl

Specifying the range of the simulation period 3staall 3 5 Jlas 1135 1.16.2

B (68 o Sy Al Ty sl s a5 UV o sl aaas 5ok (e BSLaall 558 Jlae Janay aadiuadl o 5
A 13 Aalia) bl Juae 55l ¥ 35l of Wdla «(216.2 JS3) saill 350 ae ddasi ya sl Jshal 51 uall 31Kl
bl a3 Cal gl (e 5SS alSlaw by gl sl axiiuall (K4 ladie cclimate file #le <l il &5
Jaadall ¢ g e Al

B simulation period 3 o [=] B2
~ Growing cycle I
125 dags
F Mari ] da t Y
To 24 J uly 2004 roatiarty

- Simulation period —= -
125 days l :'mdahon peupd
[V linked to growing cycle

— FlonIZZ VH March L” 2004 | day 1 after sowing

- L To (24 ~]|]| July ~|| 2004 .. atmatuity
Graphical display [time axis}
Crop ==
Simulation =—————1|
Climate

~ Available climatic dala o
From 1 Januamy 2004

To 31 December 2004

| _Xcomel] [ Mo e |

$ail) 393 dhasi 10) Simulation period Sl 5 @ Aaild 3 Slslaal) 5 58 ciliual 0 :216.2 JSAl)
.(linked to the growing cycle

(3) 3ot s\Slaall 5 58 (2) 5 Jgeanall del )35 Joha (1) el Jsse So Gam Al A& Sl s )l
Al il 5855 Lelal e 1 Aie 30 5l Jsha

Starting day of the simulation period 3ol 3 8! 4l a g3 2.16.2

Jiall (ye 33 sale Aiae il (e Al &5l (5 sine o Jguandl 2313) gaill 3 5y daii ye BlSaall 553 () 55 ) (S
Faal Y AN a5 (216.2 JS3) s S8 0 0 Uaa S 1Y) i aill 5550 Bl
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Mo gl Ao Aliall bl i s ol 13 Y s 4 AAIEY) T g 8l a8 05Ky a s sl b BSlal T o S
BSlaall 5 il AT Rl 2o ge o 6So o oSy AL ghall lEN jUaal day Wlle Adial) el die 44 3l la (5 gina 0 5Ss Ladie
Gt () U pd il Lay 53] A (e Ly 8 40 5 ela (s gimn ()5S0 Of e Cam Calia) (g0 Ay sha 3 58 ulgs 8
Gl B A8l g4 de) )l JB i ae g (A BLSaall B 58 Ay st 8 o geanall gad 350 aa BlSLaL) By

iyl Sl die AP Ja g p5l) i

Hot start within the growing cycle saill 3,93 ¢yada 3 s 434 3.16.2

(17.2 3,8) 48301 slSlaall Joalil) Jal e slSlaall s3] Asileal) ol Jadas ¢ gaill 350 (pana BlSLaall ¢35 Ladie
Al il psall 3 dla b a3 Judill JsY) asdl S 1Y) ‘hot start’ sSsall 3 )l 4l AquaCrop s
o Al slSlaall Al (8 oy Hdll mual iy AL Sl (e A giaall Al A Jreaty o g8 9 AL

S8l 8 Ay by il

die o saill 550 Algd Jy Al /A F )l day) sadll 550 Gana SSladd) Cad g8 die cdalic s )lall Lad) maai
Simulation 38l 3 53 <as ‘hot start pending” Al ,elss) Main menu - ) 205G L) 5 g2l)
cale 5l 53 cale o Flie cale yial D) L s pa 138 S 13) A A8 & Al bag i) Jae  (period

:Simulation period 38\~ 5 yié 48 & A6l Jadill (3 ks dglay) slSLaall 3 58 das (s Jis 5 )l

() Jrall 5 o) A ga ) Jaanll 3 581 J6Y) asll 068 O e IV asll) From e -
Simulation 3\S\ad) s 5 a3 35 sl ol 251 (e AQUACTOP s 6l Llaull Jay g
sV asdl s Gl Judill iAW) gl muay ‘hot start’ Jball sl LiaY) dwedd period
(b16.2 &) Jall sl

G sl) sl 550 Al die Ll dan 8 S 1Y LAY asll aasisileY dala Y oAV asd) TO Y -
(a16.2 Js&) V) JLsay) sie sas 8 IS 1Y) (B gl

— — 3
{ 2% Simulation period E=HEES
— Growing cycle -
125 days
From 22 March 2011 «.oovvvniniiinn day 1aftersowing
To 24 July 2011 «ccvvumnnininininns maturity
~ Simulation period m— oo
85days linked to growing cycle
v vt 21 May 2011
, & : hot start
From|21 _v_” May _1” 2011 |, 61days after sowing
L To |28 =||3uly ~|f 2011 .. atmaturity.,

- Graphical display (time axis)

Crop .......
Simulation
Climate.......

- Available climatic data e
From 1 January 2011
To 31December 2012
File TalAmara.CLI

| X cancel I I Main Menu

Simulation period s\S\aal) 3 & 4aild & hot start 5_ta 41 3235 :b16.2 84
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Initial conditions ¥l b il 17.2

AW Lo ,al a e daild A slSlaall Jalis JS Bly 2ic AquaCrop gl Leeadioy Al Gl gadll (2 je (S
aad Cua (217.2 JSA) Initial conditions 4 sY) b s 3l 48 8 Lebasi s Display of initial conditions
Bl 58 (e oo sl Ay (8 4 guad) ALK 2] 5 s3all Sl eUard) ) shat o 1 5 el (g A 5l (5 gine Al

Tabular sheets

Initial condtions

<R
Descspio  (0p development and producton | v> ‘
Initial soil water and Speaty soil water solfity content l :
initial soil salinity content ot porcuta depths iges wnepalston appiod) [ )
@ I foe spocitic Layers \.
)
k (8) considered \|

tabular sheets with | 2 =
. different plots

dept coment 100ty

£ vl X WS im
T o
(b)
(a)
(c)

3)

s sl ‘Description’ ciwasill (Wiga) 59 Initial conditions 415y b g 44l 4aild :217.2 JSi)
LNy Jganall ki ‘Initial soil water and salinity content’ i slag 4a slal i)

. ‘Initial crop development and production’ <)

Initial soil water content 4 (4 sbuall A5 (s siaall 1.2.17

d}m%\}‘;ﬂﬁs@\iﬂ&g\mmLﬂ\c&uw&ﬂﬁukﬁagﬂhﬂ\d)&}%ﬂ\ sla (5 gina a7 (S
Initial 3slay) skl A8 s ‘Initial soil water and salinity content’ Cuilxi¥) da sldl s 4 i) ol
:(@17.2 &) conditions

A clids sae aaat e Calidg 138 g 3oane A 3 el ol uma Gee die laasa (g giaall S 1Y) Lodaa
Ao glaia il (g g 30

) Lt An slall 5 elall (5 gina i Sy A1 5l L (e W) a3 ) Adliad) clidall of Slae 1 dae il
(Adlise Bec/ddds 12 s Alies 3aal 5 dRik

saady A4k 9 i Gae JS die A slall (5 sina (€) Rl sle (s 5ina (D) 5 (Al ASLaws ) 3aad) (@) 22a
Ll glad) ¢ s aliiiual 40k Sl AL s lall (5 gine 23ay 5 dpana 4 sie Ay L5 ol (5 sine
(ECe)

A

2

3

L.._,:\AMcd)m:\.bmca.:tha:u.uc&Ml)EJAMM).LJmL)ﬂ\@&Syﬁuiwhﬂf\)iﬁmwu&
Misae 33 peall el V) alatin manall 4 53l adie il Cang  (ECe) 52350 3aske (5 sina s (TAW (30 52350
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il B gt A ya USLaal) 53 () oS5 Lasic Aulsiy) hagdll @

il 38 L5 Al Al 8 2 3l adaie & Sl A i) o gine (uliy 2 DY) 5 el (pe A i) (5 sine b jea (S
(a1 5y 59 ae Aasi ya sf) Al U/ I a5y o Adaie BlSIal 5 53 Aoy o sSTANA 28 5 Ae) 3/ ) a gy
A (e 8a0me (5SE A ) B ISV olaall (5 g oy o Cam ecilipe e 8 Ui A8 T gyl i iy
SSLaall 5 5 iy 136 BSLaal 53 (3aus 31 5 8 o)) e 5 (el O shagll s peiie_all) daliall Cay )
BlSlaall g 13} Lef sl Al (g Ly 8 S0 o Al daiie 3 25l ole (s sl (S dan e Juad s 2ie
gl 4 5 o< S U YA e By 0585 G topsoil dundandl A il (S Laiad sy s Juad

Sl Ak (g Ly 8 olsall (5 sima ()5S 5 A8la S5 sUDSOI

saill 393 Ja8 BlSlaal) 548 a3 ¢ ¢S5 Ladic AN Jag ddl e

L G sine ppaailde) ) 3/ A )l 8 Cluld 3 sa s pae ie Blu Gy b o pal e 5 bl aladii) (Ko
el s (eI 1A Fo ) e HS) Aad) 4 cdal G o sl 8 slSlaall o o Gangy Aad) 028 8 alaall Y
Sl oLl Ae )3/ ) ) o ALl & il (s sine BEIEN &y (D17.2 JS3) gaill 3590 Adasi e et 3lSLaall 355
sbia (g el I ladialy gaill 3 90 A2y Ji a2 IS Olinitial AY1 & gha )l dad Cuaaty zali ) o 58 AquaCrop

@M\Lﬂ‘d)ﬁﬂﬁ&%éﬂ\)}u&bw\uﬂ\ ‘:U_)ﬂ\u,q_)uﬂ\ c;ﬂ\ﬁ);ﬂ@u\g)ﬂ c‘)L.AS\
BlSlaall 358 Ay & e 5 cluld 4 e 8 Y

((FC) 4laall daudl (0 4y 8 (January S o 5iS) slidll & 4alai) 4 il Ayl o iy o (S -
o e g A Aed) dage 5l pia (s sad) Gl (5 A lialy JadY) a5 elidy ek I Fll B
all B Jsmanal del )3/ ) i Of s s byl Jled 8 Jad) g8 S (Liall 0o 4 % ETo
Sl Ll s sise oY January/ S oS sl G sSad) s of (S «(March\April gless/ )3T
Aial) Lol die (g i Of Ky (S0
Jal 2a e Ay B (Mid-August o Caaiia) Cauall les 3 A0 Al gk of g o (S -
i A dad) Jle (ssad) CaMall (g A pliial s JUaeY)  siee Clacas Saah (g2l Fliall & ((PWP) ail)
Caatie b 8lSlaall 35 fag of (Say davsiall sl dihaie b Jall 8 S (ae 5 (0 ST ETO (o2
i) jUadl dglay ey 05K dladll e )3 B de) )30 A &l of a2 (15 Augusted 15) cauall
Al yie  Jlai) e &y 5 (5 s al 58 (e 43Y (November/December JsY) ¢ silS/ Sl o i
el Gl Ay

(D17.2 JS3) s sala 53ay J saanall de 30/l o) 08 Gellal) WIS 3 slStaall 55 o

z 3 o (pre}irrigation (1) y 1 delyd giludl s3]
sSlxall &l o dulan)l 4yl gb, 213501 g 3Tl ol B ;:::Juml.y 538
8,111 @t start of simulation -

evaporation (E)

1 o runoff (RO) wxbuall ol 2l

So'ﬂ' e'r 'aneJ cnsi‘a'eg
» rainfall and (pre-irrigation)

= soil evaporation

= deep percolation and capillaryrise*

r: stored soll vater |

achll pgs 0 a-!){J' dgb, : deep @iastl L puill
8 at planting ion

planting date
a3l @Ju

# EsuEEmw growing cycle 9“-'-" 8)92

simulation period 8lSlxall 5515

startsimulation period
8lS1all 8,50 dilay

AS 50 3 e g BlSkaal) dp)ay cp (i) g b cileialy Ao )31 2 lal) 4l (6 giaa 328l 1D17.2 84
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Water between soil bunds (o) sa¥1) il @law g oball 2,17.2

(3 3alsn) Al i ol Unlaa Jaal S 13) coluall 38 Fe g5 IS g dpmandl & il 5 58 oloall Al (Bac ap0n (Kay
(C17.2 JSal) slSlaal Gt Ay sie (ind) 5,030 13,2 L)

ol

Description ] Initial soil water and salinity content W ater between soil bunds |

soil bunds

— Water on top of [paddy] field

Bund height 0.30 m
“water depth 200 mm

‘wiater quality I 0.50 dS/m

| x Cancel I & Program Settings | > Main Menu | E] Save on disk |

A g1 Ja g pd) Aaild L BlSlaal) 5 8 Al die Ay 1) Cla G olall A i g (Bes Cilbaal ge 10172 JSA
Sl asa g 2 [nitial conditions

Initial crop development and production sl UM 5 Jgasall gkl 3.17.2

Gee 5 CC i) il sUaall skt ¢cpuilais¥) alall g ) 45 (s sine ) Aol andicaad) dasy o oSy
sk Agaly 8 slSladll by Ay U8 Lealti) 3 )5 B gl (s Ayseall Al Z Y] edae ) 53al)
Initial crop development and production’ cuilai¥) zLsY) 5 J seasall

g aaad o de) )3l U8 A0 bog il Bise el jig adel Lol Jseanall bl aey Sl 5 38 ead jlaiai 8
Leal) Jsemsll (San Al adial) Al 53l (3ae 5 Sl sllaall () 5Sad lilea) 4 e s 3 Aaliall i)
Joaadl JUa 3a g 3l 58 8 clilea) Al Jpemnadl ki i 13) Ll slSlaall 5 55 Gulad Gl o all dules 2ic
ANl s (Sa g Initial conditions A8y b 8l 4S8 (Z) Hsdall Gee 5 (CC) Sl ellaall Al
S (€17.2 5 d17.2 JSE) Aaildl) i & (Qiaa s 13]) Sl Ay i Lealil) o5 N(B) LY (58 4yl

A oo JledinY) sacluey byl ey ol Jaall 8 A00aiY) o g il 028 (8
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iy BRI

. Initial conditions

Initial conditions for: 1 March 1991

Description ] Initial soil water and salinity content  Initial crop development and production

Initial crop development and production

non limiting
U 1ao%e soil fertilty
cc 80%
giiog S
"
40% o
20% -

Growing cycle From: 22 October 1590 - To: 29 July 1991

Simulation period

Start:
after germination
1 March 1991

— at start T
simulation period Default (no stress) Specified
Initial Canopy Cover [CC) ...l  40.64% ”I
Bi duced (B} £ 0,000 ton/ha

before start simulation period

Initial rooting depth (2] & 0.73m ot ¢ [0.73 S)m J

|I ] x Cancel | & Program Settings | B3 Main Menu I Q Save on disk | Il

BlSlaall 5 5 4y Ao Lgalli) &5 AN B oY) 358 Lygaad) LSl g CC puadY Al pUaid) pass :d17.2 JS&
by sy lag A slslaall 3580 Injtial conditions A1) bag il daid b

BSaall 553 (e J5Y) asall Aoy 3 A0ai) Ja g i€ L Lo addiaall dasy

Jsmasll (Sar OIS 1 alae ) lall slaal) e Wilita (S 13 ey a0 duniS (CC) ¥ il slhall 1
(d17.2 JS3) slSladl) 558 40y die o(dpal V) A s ) dile Clalal (52 4

Jial) e ddline S 1Y) ¢ liSa/clall B8l 5y ey die Lealiil &3 Sl (B) g,V (35 Ayl ASY 2
(d17.2) (Raal 531 Aadl 505)

Calenl 052 Al U pmm sl (S (IS (3 akie Y sinl) Gae (e liliaa (IS 13 ¢ fially Y1 ) siadl ee .3
(17.2) 3lSkaall 5 5 i)y die ¢(Aaal Y1 ALY a ) dila
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Initial conditions for: 1 March 1991

Description | Initial soil water and salinity content  Initial crop development and production

Initial crop development and production

Oom
L
Z 0.40m —
0.80m
N
1.20m
1.60m '(Eloi
I' Growing cycle From: 22 October 1990 - To: 29 July 1991 .
Simulation period |
Start: |
after germination
1 March 1991
— at start
simulation period Default (no stress) ‘ Specified
Initial Canopy Cover (CC) ......|.......... £ 0.64% |
Biomass produced (B) ¢ 0,000 ton/ha 1 o l 0.500 jton/ha
before start simulation period e ‘ _—
Initial rooting depth [Z) (O 1 R T —"" c [0 2lm
r——) | — 3 ’] J

“ I X cancel | & program Settings ] B3 Main Menu I save ondisk ﬂ

Initial Ax5) Jag il Aaid 3 Slslaal) 5 58 4y sic Z alic¥) jedal) gas aad 1017.2 JS&
by sy as ) slaal) 354 conditions

Keep/Reset initial conditions 4siaiy) b gl Guas aciflia) 4,17.2

clalac Y1 ae ) slSlaall Jeris IS Aoy 5 Lt 4 Lucal 80 350001 Ja g il Aals 8 Baaaall 4500y do g il e
JkieY 1)L AquaCrop gl 22 ((RESET to specified Initial conditions. s3xse 48y a8 )
Qs e ail) Jadal) asldl) Jroill Aol Un gy lSlaall 5 53 dles 8 4dlSlae el o3l A slll 5 4 530 ele (5 s
568 (ol Y] LAl Gl LAl 13 o Ly (KEEP values from previous simulation run gLl s\Staall
Bl Joedl i lalza C.AL\)JM Glalae) Al 3 syl ja) Kb sy bl @l el b af Gldlae) s zlisy
<KEEP values Y 5k (6.17.2 5_3ll) Program settings: Simulation run parameters
alls ) Al G sale) & alg asd s 45 ke & W from previous simulation run>

.<RESET to specified initial conditions>a.xl jiéYy!

JaS e & Bl salely Adlaiall Gl gl pe Cﬂa‘}” rfaS\)S Bllaa] M Jase “KEEP” )& & Jaedill o 6S0
sdall dabia GJLS C).Am Ll JLL\AT Jae ),ﬁﬁ Al a S BlSlaa 3 i8S e\aj\

dahice (& May/Jbl sl & g 50 35 Jymanal ddlaie slSlan Juandil o5 £17.2 JSEN & (g pead) JEal 3
Ac) )l X Gae (5 o5 3 Al s b shally Jsandll o) o Auslaie Ale ) 4y uad Lpasl 4y 5 A (i A Qi
0SS 31 s Jan/G o AS sl e sl diii 5 (4 dS/m) de sl A Leadiuall (gl sl il
Jseanall U Lo gaa 5 da slall lgal s sdal) dilaie & da sll) (5 siae zual i il il e 20ed & S5 Dec/dsY)
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s e Jresies ———
— Producﬂon bt e e

l CONOY SDWAN,
m

j— 8Os ——— to et st mmdutan (1 Jerniary 1982 oy
e i 0 an— TR Stresses :;—.\zp¢

| + — 3ot aalenly kb -

§ Josmary V908 et wawm [ | o] ey )] B9 ‘»wwu- Promass........... e

L wendninitaben. ... e e

" Sl wate balares [
o :,.e\. Opraenter |- 2
S Sl wevety ot rtred £ fw ahe - H

és""“ : iod of winter rains

| s | : | leaching salts out of
}’“ 2 | the soil profile

10 20 28 xo 3 E time axis

Dr ) [ H
> .

< 1Jan 1May >r=r=—| -315«: §§
{ growing cycle | :

root zone sl 4ihia sle Digind (1)Simulation run HSaal) Jads daild b ek, :f17.2 J
M A (J guanall A1 (4) A dasle cialga) (3) Lsdadl Alkaie B (9354 wlal) (2) depletion
Bia) JLA ae <l gl Baad Sl ) S5 &5, galll 358 g A JUaal) slaa Juud g Aue o) A olsa aladinly
Al b alt KEEP

Hot start within the growing cycle saill 392 i 3 s 4313 5,17.2

See AEOU Sl Qi) Jal e slSlaall bded Al il Jaiat csaill 550 (e slSlaall gl Lovie
Al 3lSlaall A &gl 5 il b G Juseiill J5Y1 o sall (IS 130 ’hot start’ sSlaall 5 s 4l AquaCrop
Tosill oo Al sSlad) Ailed 8 da sl peaad Cuany i) SSLaal (pe i sinall Asiledl il sendy o s
558) salll 550 e Adlaie 3lSlae Jundi Alla 3 aal @Y1 AN a6 lall Aad) (S5 BlSlad) b Aol

(i) o] 6.17.2

o claliial aul of o Mall an sl e J8 Al Il 508 e J seasll AquaCrop Jeeds xie 3 jlall a2

6503 il Ul 5 dabiae Lalie cilile; slSlaall o Adlaie Al oty o) paY) 138wy auesall (o it adll
(a17.2 Jsas) diline
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[ alll B0 |
Jsaaal) paiad | a
- Fod) 2
‘ A3 Jial) 51
4 1) adada =
E
- . ‘
4 gal) sleal) ailad
o) IV Blslaall Jads lgﬂ' i | S BlSlaal) S
- e _ar
™ I RO C I v NI - TV v YT g
[N Ay Ja g )

1 LA sl g giaa -
4 dasla -

L el Alia Cila Lgda JSlg ¢ gail) 390 and ddlaia BlSla cilbiles A :g17.2 JS&

b _yidl) il dlia Apalie by Jlexinly ans sall (o asall s J Y Jdiil) 2085 g17.2 JSEN A (a5 peall JE)
saill 350 Al in ((4N+1) asd) e Al Qi) et 5 Rl sl Apalie il La sy 0 3aed B Qi) i
Ol 3ol diaa g ) cilaliial gF AL () 5S5 of 0Sa ) @l sl Jlae e Jseanll (S A U alie <l
A8y ST 5008l raay 5 o gall 2385 ae Jshal dulial) Laliall libd) Al st GG Jauiall Al doay )1 Gl
sl (e il anll gl Cilaliial 4 vie 43 galall g 51y cale O Ml (e aal 5 ISV G 5S Of oS
Db g cile S il S5 irrigation schedule’ <) e s Jsas JY) daasill 5 5S of (San ¢Sl
Shall ) zlial waaty ) ale G Jwiilly ‘generate an irrigation schedule’ s, <l a5l

.‘determine net irrigation requirement

$all) 359 Cranda ABlata BlSlas Aduales S i g 1317.2 Jsda

3\5\))]\/)\.3.\” @)U s -2

@ Bkl s Flall duubial)l clilall HUEaly o Al yEY) ClalaeY) Jsy L) Al paad S5 Ad) s -3
Al o g i Cale g A sa olae il g 4y i adaite alag Jaall 5 )l

(a16.2 Js3) JsY) Q] slSladll 3 58 aass -4
A asll sa s Ac) I/ I F ol am sl e ) U8 slSlaall 358 o of (S (V) asdl) From
e Addaie 4000 Ja g Al ()5S
vie BSlaall 558 (ge gy AL BaY s ol sall 5550 e Y a sl Ll ey (LAY as) To
Adlaidl sWSlaal) Alide Juaial culalac ) Joan 138 5 saill 353 (e el (e ddlaie Alides Jua s
A0 8, 5skall 4

5l 5553 Bl i 10 I 5 (e lshadl S

. Main menuies ) A8 <run> WAL sl ) -5

Simulation Sl i 408 (e 5 el 4511 4551 30 8 advance panel piill A5l Giaas -6
) il LSl of g ) L) 20 i (‘to diate: © Jball) &6 1l (a-h17.2 JS5) run
) a3 A ol 06K Ladie 3adU) Sl Allal) oda 8 dalic 5 jlall dad) ¢ Sis (‘n days’
a0 Jali 5 (S el da gl 3 ‘e hot start’ sls Ay Al jedsd | saill 390 Ales 0o JB
(b-h17.2 J<5) Asiaa s lal) o) Lo g 5
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al e [s51

START 4— advance ———

INPUT 15 Aprll 2004

@ todate | 5 v|Jf
mmjday o

——— (" to end of simulation {5 September 2004)

I: 10 days ———— to 25 April 2004

[ 2004

& toendofsmdauon (5 September 2004)

'
{ START '——.advance

3 ©:hotstart |~ days —— to 16 July 2004
weoreamzoon | [ g

piil) da gl B BlSLaall Sl Aghay A (Jaadl) 4] pa8h o g o M) Al Maat 1h17.2 Js&
Simulation run 3Sas) Jadi LB b advance

salll 3y 53 Aled 2ie lala 2as 8 (S 1Y) ).:;Y\(a).ﬂ\m

(i17.2 JS5) aiil Aa gl b sasal) oy il 3 5 o gas il calSLaall Tl

Slaall il 1)) . Main Menu 4w ) 4@ I ac 5 Simulation run sSaall Jsuis Al slef
‘;aamsju\a_m\c_.@ (e 5550 Algs U5 Ay 3/ 1A 55 am) el By 50 (panin 53 38
< ‘hot start pending’ Abe ) g =iu LilSlae Al Ailgill Ja g 4l dads i g 226l Juaal)

4....{.,\.\)1\ Al ‘f I A a).l&

(s Jin sy Cale ol 30 ile o Ale Cile SiaI) B ) pall cae s 13) Al Loy i) Jae

-7
-8

-9

1(016.2 J5) G Julall slSlal) 5 5 232 210

S Jareil 3581 353 sl )5S O camg 3 lad) Aol oy 3dail (U5 asdl) From e -
5y AailE 85 lall Bl a sy oz AQUACTOP asiy il il Y1 ol 4 58
DY) a5l oy “hot start” JLal) JUiAL WY dwedl Simulation periodsSis)

(b162 ds-w) Qu\ Mdjy\ e}\l\ s Galad) Jaeill

ey dala Y (PY\ asl) To A -
(4 35ha) ‘éiji\ LAY e 2 38 S (B b A J\)

T o et O wenciatar {3 Seytasines M0
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U 8 July 2004 ¥ et | 3 ool aey e a0 “wol agrvty Rt i Do
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— B e e s o DN S 1 O
aby {213 | smmidey | ooveuy Producsiosy ) i SR e
T ) 3 Shavass | Toatr  knks ety wvEaE e & R <
¢ Y T } — SOty Sonre “erw e .
e ikt coo Sl s g Serie
Shcate L1 Sod wat | Bae | naaie ol | seinth | e e Water Salancy | Wedesedr | Bt |
(1 S
‘ Tr
g | e |
=210 r
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e v = T = 5
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o SAr
{
|
<Ep |
o
= = I
& Motk o | K> Ham viewa | O8] Lo

5l 5,93 Oy BLSaall Ligs £i17.2 IS
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Program settings gt <lalae) 6.17.2

Glalae Y ey Soil compartments 43l (e\.ugi) GlaA aaa g e Jaaad addiiall Say ali pall Glalae) 8
Bl Jands Aoy e A yiddll

Soil compartments 4l (alud) <l pa o

pastis AQUACTOP gabi s o s ¢ saill ans 50 JMA 43l adaie 3 3V ) g olaall 4S ja y JlaiaY Gall Cana sl Jal e
Ly el A adaie padi oy Cus (3 Jaalll A &l alae 431 50 ) ) 8 o) el ) &l adaie
DL aay @) aa g thickness Dz = 0.10m dasal ) Llak (12 ) 58 Waxe)soil compartments
oY) dall Gae 5lad 1) cllds il dilaie JalS daail ) 2 dll pas iy AQUACTOP gl 2 st J seanall
e JSay dbay Wi Al e Dz 058 dlead) ) shlie dal e e 1.20 4l rooting depth
s Al sbae i infiltration (JasdU sball @i ) il Caa s (Sar Cuss (3eall asexponentially
wailiad & compartment soaa JSVAS) 5 Hael) pailiadll (65 38K Jaaldy Llal) 4y 3l Glids e J el
el lalae) Jaiuy el clilae] b THa axdieall ) 06K baal) olli L sl 4 ) da
(j17.2 J88) &) &l jaa ASLen g 232 el 35k o= AquaCrop

2 Program settings: Si;nulaAt;)n run parameters lﬂm
Soi compartments | Intial conditions at start of a smulation |
[
[
[ i"{’o':ﬁﬂ'i J = Thickness at 0.10  [meter]
Number of Tl[l:l;{:::]s Soil horizon Soil depth
1 soil compartments
5 1 [ 010 1 0.00-0.10 m
2 [Toa0 1 0.10-0.20m
3 [Toa0 1 0.20-0.30m
a [o10 1 0.30-0.40m
5 [ 010 1 0.40-0.50 m
6 [ 010 1 0.50 - 0.60 m
7 [ 010 1 0.60-0.70 m
8 [ 010 1 0.70- 0.80 m
9 [ 010 1 0.80-0.90 m
10 IOT 1 090-1.00 m
11 [Toa0 1 1.00-1.10m
12 [o10 1 110-1.20m
| _ o |

the Program 3Slaal) Jsids <) el b 1geali ) cilalae) daid 8 4l alod) dSlawg 330 3335 1j17.2 JS&
settings: Simulation run parameters
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Setting at the start of the simulation run sSlaall Jads 4y tie clase) o
New simulation (not within the growing cycle)( sl 533 (ks ) Buaa 3lSlaa

A e (8 4 S A sl s A Sl elie (5 sima da sy ued Bale) (padal ) IS S Baaa BlSla Jiall ey e
(L) gl 8 3dag e A 0lial sISIadl) s 063 Y Ladie mpmaa Baa g (1,172 k31) saaaall 400031 Lo gyl
Jes Algs vie 4 51 Aasla s 41 olae s siae (8 (Keep "Lila" jlall ae Adlide Jgia e digdae 55
Aalia) elasdl) ol i 13 (K17.2 JSa) Jull Jsal) dlay die 2 5 A sla s 4 i olaa (5 sine graal 3lSLall
il el gl (g (i) (i (3 AN S5 aal g Jmana g ) al) el (B Adlaie Wil s e a5 dis ) IS

Al g et Al 2 san Y aadiid) b YT oda S

Pr;gmm settings: Sa’m:l.u;on run parameters ==t ﬂ

Sofl compartments  InSel condibiors at start of & smulabon

New smuiation | Tnade growing cyde |

When starting a new Simulation ..... 4 fle'ouﬂJ
nitiad soll water and salinity content ————
& KEEP vahoes from previcus smadation nn
" RESET to speciied Inttal conditions

® Simulation perod < S ' BR® Simulation poriod |
Cheeo =y Chree -y

i

mitsal condstions ‘
- Sol water and salintty content
as specified n Jential conmditions mera

H | Xcwe | _oe |
i

Aadld (B Cpail ) adal) ) (o giaa g (lall 4 1 (s giaa Jal (1 geabid) il el g paasi 1K17.2 Jsé

the Program settings: Simulation run parameters 5\Saall Juid &) jial b 1geali ) clalas )

sale) oy aly A il cale i 8 Wi Wilhic <KEEP values from previous simulation run> _ball sy
.(<RESET to specified initial conditions>) duzal 8y Al ) LAl

Inside growing cycle saill 33 (e

el 4 il (5 gina maay ¢ galll B 93 (para Adlatia BlSlae Aludis Ji5 2ic AquaCrop (8 Aabie s jlall Al ¢ 585
Joriill a5y Ja g i) o slSlaall Algd 8 LeilSlaw caad Al ALY 5 J paanall ) ghai Alla g oalal) & ) (g gina g
Program s\Slsall Juds <l yial )l 1zeali ) ilalae ) 4008 8 4l Y1 AW o (Al g3 ladl ol Al 3 33U

.(m17.2 J&4) settings: Simulation run parameters
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7 = S _ _
2= Program settings: Simulaton run parameters E@@

Soil compartments  Intial conditions at start of a simulation

New simulation  Inside growing cyde |

simulation run i+1

simulation run i =2

When running successive sim
within the growing cycle ...}
i~ Initial condtions ——

- Soil water and salinity conten
- Status of crop development and production

----t-(& KEEP values from previous simulation run ( Hot start )

" RESET to Initial conditions
as spedfied in Initial conditions menu

m ‘ x Cancel oK
Ji
B8 (e Adlaia BlSlae Abde S die (Al i) Ja g pill grall ) < sl ol 58Y) LAY 1 m17.2 J8é
the Program settings: Simulation run sS\aal) Jauds & jial b 1l ) cilalas) daild b ¢ gail)
parameters

Ldla ddaie 5 lall dolal) &
Al 8 soaaall Aplai¥) Lo s 8l o & i ) J seanal) Cale dflaial) Ol G padiall el —
AN Lo 5 il
saill 350 Gana ABlad) Sl Al —
Al slSladl (e a1 sl 5 il b slSladll 5wl S5 sl —

Off season Conditions seill puisa 7 A 8 huwall kg 120 18.2

growing seill 552 ae Lebai dasi ya canld (31Ul 5 5% 16.2 Lkil) simulation period slSlaa 5 i cul< 13)
850858 A 5oy dag b 35 o aag Wadie il g a3 5l J gl I ol e 2 i Tasi Ll cycle
Apbait 3 5a 5 Jia) ausall i g = A AquaCTop g=bie U8 (e Aeadiusall Cilaslaall (iaje Sy lie V) (pny salll
Display awsall g s L il aje daid b (saill 550 7 s 5ol olae dae 535 5,0 Clilee s mulches 42 5l
a18.2 Jsill) Off-season conditions s <l z & by ,all 4ad i (st s of off-season conditions

(b18.2

Mulches in the Off-season awsall z & 8 4l 4kis 1,18.2

(fallow land as) ¥ ga s 5S35 A 5l sl (Y1) de 5 5al) s )3 mulches 4l dshaad paas K
oY) e A Gk e olaall Blud e g il elae Jls, 218.2 JSA) 8 LS kil ¢ iy saill 350 ey 5l JB
Ae5oal e
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Off-season conditions .;Ig.il

Description ~ Mulches off-season | |mgation events off-season

i Type of suface mulches
I organic plant materials Ll
reduction of evaporation losses....... 50 %

Total Reduction in Soil evaporation 22 March  Total Reduction in Soil evaporation
5% 10%
Before growing cycle - After growing cycle
Sail Cover [mulch) Soil Cover (mulch)

|50 'IZ ¥ |20 'lZ

24 July

growing cycle

[ X Cancel | > Main Menu I 3 Save on disk I

.Off-season conditions s«il) aw s g A& Jag ydl) daild b ki)l cilia) g0 :218.2 JS&)

Irrigation events in the off-season awsall g A 4 1 <lles 2,18.2

Gaa (5 BlSlaay paiiuall e 138 (D18.2 JSEN) saill 5550 2ay 5 I i 3358 sl (5l el e A saa (S
&8 A i) oY) Judd J peanall anse 7 A ) Clilee Wgan ol Jseanall e 5l 14 8 pre-irrigation
Gaob e cpusall PIA Ao sil) e Caliad o (Sl o A cansall z A (50 olas e g5 st (S 3al) ddkaie

(g ) elad Al oSl AN A aas3 35k e 51 (18,2 Jsaall) (sl slaal A 53 4 LA
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_loix

Description | Mulches off-season  Imigation events off-season I

— adjustment for partial wetting

Info ? | Percentage of soil surface welted.. l 100 'I %

Before cropping period | After cropping period |

Day number 1 [DNr 1) = 22 February Irrigation events
Wlhen? Depth?
Event [Date DNr lApplication depth [mm)
Irrigation water quality 1 21 March 28 50

Electrical conductivity

= 2
0.4 3] ds/m

3

Class Igood 'I
4
5

|
—| DayNumber 28 [DNr 28] = 21 March 'J Clear All Events |

[ From 22 March e
growing cycle @

1 To 24 July ———

‘ X Cancel I > Main Menu | H save ondisk I

pugall 7 A b g yal) 4aid & pre-irrigation (Jsesall de) ) 8 ) lall ) cilial ga :b18.2 Jeid)

A ol Lo 5t A8h) gal) dua) YY) aill) g i) 118.2 Jga

Electrical Conductivity (dS/m)
Class Quality of irrigation water Al el A8
N ol e g3 A Default value Range
dpal Y dagdl Jiaall
excellent 3 lice 0 0.0..0.2
good sxa 0.4 0.3..1.0
Moderate 4o sic 1.0 1.1..20
Poor 4w 1.7 21..30
very poor las i 2.5 >3.0

Project characteristics gl ailad 19.2

JYA Alall culd Al Cag ylall 5 slSlaall 5 53 Ayl aie gudaill AL A4 Y1 da g 3l lie YU 34 lSlaal) (i dic
i gall A Aadlall Ja g dl) M358 ladie o] geanall gai 590 aa Lalad (ot Y BlSLaal) 3y cilS 1Y) BlSLaall 5 s
DI o) paa (R )l 4B 8) aadiiaall (K calSlaall Jirii Jd . JlieY) (e off-season conditions
pxdiuall (K0 LS ("NONE" "sed Y 58 & 5 pliall Cile) dadiall s sall o Hla 5 40 63 Al g ) g BlSlaall 3 53

Sl Gl 2 sllaall e glaall 4818 e (5 sing £ 5 e il Jrend
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Display of ¢ 5 il sallad (= je il & 4ailad (a e (Sad project file g5 e cale jlidl o Ladie
.Project characteristic ¢ s_»isll saibas 4 8 sl s project characteristics

Single run and multiple run projects aliall Jadil) g lia g aa) o) Jrdill) &y Lia 1,19.2

alall PN usS)single run 33 j8ie ASlae Jardiil 45 gllaall e glaall e é}f\;ﬁ‘;ﬁ\ @)\.&A\ O Omadll A
multiple run sasiall Jeeiil) a liag e b sl dliiall cdaiill (e de gana (e llss il o il 5 ("PRO"
("PRM" Gld) aul 43aY (4 5S5) projects

5m aas coodall cllally JUaed) dsall Cog il ani andiell (S el saaiall 5 kel Alla b

pladin) Lol oSy Ailaiall @ giad) (e 2aa] Aald 3Sa Jurcd Gk e WYl Jsanall Hshai e (;\)@J\
(fu;)u.« 4aliaa d.ual.;.«) crop rotation Jualaall 350 5l gl slSlaal Jaeil) dania &J_)ﬁu

Structure of project files &gl cile 4333 2,19.2

Gl lalac) (€) daalaall Ao 55 88l 3 58 (D) & 5 el (e il slae () (5 sing (i Cale g ¢ 5 il Cile
(219.2 Jsaa) sl Jaanss Jal (e 4 slhaall (A1) Ja g 58 i) oJ seanall) cilile eland (d) gebisll

£ 9da dila 44 :219.2 J 2>

Caagll | Jhull )

Slaslae -a

g sl Caa s 1
AquaCropas.wi 48 2

Js¥! Jetill (saill 3550) Al 3 5 38l 3 5 -
Al 358 e a5 J5Y (Dol ab
sSlaall 358 (e ag AY (Nagll o8,

32l 3550 g0 a s ¥ Magll b

sall 3)90 geasy AY Magll )

bl COlles — .

(21N R IE NN

21 Laae 5 el jall i lalaal il \ 27-7
(il s 3oy Flal) L) 5 48 L sacadll J panall (ailiad 5 i il Hbe B () 404 ,@) a1 d
Ay da gyl

CO2 ey e dsiod ke ETO e bl Ao il 148 Abcmiall aldl 5 76 il
al_uac_kuk_dAJ:\_\)ﬁckSAqlAjds;aJ\d\uhjgg)aj\d\k_ﬂnjd}auuhé\ﬂ\ﬂhayh 37 - 28
el B8 A Ja gyl il g Aplail Ja s il Cala g A s

Jshadl ) el sl e Jaands S € andll 5 b vl aa ) S5 iay (BLa Gl ddaia g pie s
sle kil (€ anll) Qi J Y sa2aall Cilalae Y1 of szl jall Bllae i ke ) Sy Y (Aealdll cppmy HY)
gl J<
Lkil) 0 January 1901 at 0 am &b die @ye ) 2LV dae ) asdl &8 25my ta sl 685 (1)
.(reference manual for the calculation procedure luall ¢l a2 2a jall il
(3-2 Jsaadl Slail) Al @Y1 clalaeY) slaie) &5 (none) ile aul il 3 ald) aul (2)
ASSE (none) Adel b cale Gle (b)) ASdl (3)
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(0th January 1901, 0 am) is < sa Al aLY) 230 1h19.2 Jg2>

(AquaCrop s e Jaall) 2099 adals 1901 ple (o dalla 3dy ) lual) 48y b Ladla 3 90a

AW e 1901 okl 1
365.25 d sl o junl 2

- January: 0 Sl s

- February: 31 Ll
- March: 59.25 BN
- April: 90.25 Ol
- May: 120.25 BE
- June: 151.25 Ol
- July: 181.25 B
- August:  212.25 <
- September: 243.25 Jsb

- October : 273.25 IV cposs
- November: 304.25 S4ll ¢p i
- December: 334.25 J¥ osls

el Qe agll W8 Caal 4
.(the integer) a8l (1« zuall audll 325

:(24 August 1982)1982 < 24 dud Clual 1Jla

81 =1901 - 1982 :alall (12 1901 k! A

29585.25 = 365.25 * 81 :365.25 Al ) 2

29797.5 = 212.25 + 29585.25 (<) el 212.25) el crn daill ol 3
29821.5 = 24 + 29797.5 el i a5l & ) Cail 4

29821 :(the integer) a8l (0 zusaall audll 33 5

.(day/month/year 4w/ sgdfasi) ra G G day-Numbera s a8 )} cluadl 433,153 1¢19.2 J g2

CONST Elapsed Days :

ARRAY  [1.12] of double = (0,31,59.25,90.25,120.25,151.25,181.25,
212.25,243.25,273.25,304.25,334.25);

INPUT: Dayi : DD (Integer); Monthi : MM (Integer); Yeari: YYYY (Integer); OUTPUT:
DayNr (Longint);

PROCEDURE DetermineDayNr (Dayi,Monthi,Yeari : INTEGER,;
VAR DayNr : Longint);
BEGIN

DayNr := TRUNC((Yeari - 1901)*365.25 + ElapsedDays[Monthi] + Dayi + 0.05); END;
(* DetermineDayNr *)
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Selecting and creating a project g s<w sliily JL3d) 3.19.2
Selecting a project g s
Select & s iall Cile 52 AaiE ) J s sl 4w ) Aaldl) & <Project> g,;}':m a1 il aadidl) adaiay
(a19.2 Jsill) Ayl o jliiall aal sl wlaiu Cus project file
Creating a project g s sLii) o

G oY) lall) Al 5 38y Ja el Jpeand) (g giad G clilal) LAl aadied) A8 13 £ 5 phe sl Jeasd) (e
1) AEN 8 sama Sl 01 Ja 5 50 5 (i
Select 5 ie ile jial 18 i <Create project file> ¢ 5 xie cale (il 5a¥) sl & 5l L)
1.(219.2d848) 40 5 1aa3 44 o a2 project file

(8 ita 38 Jurdi 1

L(Raa8e Jai) Adlate Ol i 2

(2aie Jiad) Jpalaa &l H50 .3

Var mes D

Environment and Crop
2

jom— Orem P T et Bt e R v S0 W
Crep

g cyon: Dy Late mrg: v - Watany N A
— w —paaroa oo
e Zsmcae code
Maragerers
_n_ wotcs B 1o v,

_.n_ - - ek 5o woraged
ol
5 e S e

. "?‘8) P s = ¢ it peartemy tatle

Simmalation-T)- s e File management panel

-
1 J e J.::n"
'Tf — o | ) Soeuate Pt S e |
‘_‘_'_ Fadew | Sefect project file = o X
— Run —<<< |
D SELECT file from Data Rase [ o e

5 Succesgve vears {mutple nuns)

s “ (C)" Crop rotation (multple runs)
U omaeeie |

|
(double) Chck a File in the hist 10 select

4

e tre Icwv:n" — l "
FoorF FRM
Looarf0. 5 P
eirerher PEM
e &)
langle PRO
{test P80

v

—————>>> @ UNDD aection

Selected Fie ; (mubiple nurs progect)
september PRI >>> ¥ Deleteselected fhe

& Degiay content —3>> O DeplayApdate pramct S achestics

X Conexl “ £ Ham Meny l

<Select/Create £ sds cila (&l Si4) 4l (2) ai <Project> £ s sl (1) JLEAL :219.2 Jsal)
Select £ cila i) daild ) aaiieial) oy A ) 4aildl) 3 cililal) 300 4a o1 2Project file>
<Create project file> £ 5da cila (&l U3, (4) s 5392 sal) clilall aai U35 (3) Cusproject file
(c s b i a4ssi waai)
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Jsill) Create project file g 5 »ie (o3 4al8 jelai <Create project file> g 5 pie cile (ol 30 ¥) ial asy
G i e s o BSaall )l SE (e (5Sh 5315 cdladll il g5kl s 8 (¢19.2.5 b19.2
e Al l gl dde s (Siay AN el 8 (Jlisal) Fla) Cile b5 giall il Lag) <l gidl de (e

.spin buttons aaul s (3lSaall S

Spine button to
= Create project (multiple runs) - successive years adjust number of - [m} X
Tabular sheets
Environment and Crop

successive year
Ll l N,
E» Climate Successive feal's of cultivation Numberofyears| 9 3

Crop .................... Informat|on sheet
- + ~J * ..... /
( File managemeﬁt Rain Criteria | R
I Irrigation -~ _ _\. — > "..
.} cf'bp file @ seectie [ patr ],
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Nr |Date day number | mean ‘ stdev ‘ mean ‘ stdev ‘ mean ‘ stdev ‘
1 |1 June 2000 1 5.0 3.0 300.0 20.0
2 |20 June 2000 30 30.0 5.0 1.000 0,300
-

3 |30 June 2000 % 50.0

4 110 July 2000 50 60.0 5.0
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8 |18 September 2000 120 5.500 0.500 100.0 10.0

Clear measurements

x Cancel = Main Menu E Save as

‘Field 4:d8a cilily « ‘Description’ cixasill Wilgals: Field data 4ulis <l 4aild :p20.2 Jsil)
S5 B (2 ) (35 Ay gl ALY | A pldill) Agdial) cililyd) g i) jall G0 o sl sy Eua, data’
Sdaaag b (LAl Al s giaal)

174
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vield | 0000 toaha
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i|| CC .
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! o to adjust scale
M(&Y) 1 H L 1 gl) 1 2 ,lso 1 1 } 1
Dr — Flowesrg
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4) clag il agall (1) Simulation run 3Saal) Jiis daid b SlSlaal) milli (a o 1h21.2 JSil)
A3 U s alil) &3 Lilicrop yield Jswaal) 48 (3)Total biomass 4uisll 4y giald) ALY (2) slslaal)
(b Gl g ) U3 ia gadl) 5558 A CAgAY) o sia (b) assll i3 B (@) Adalad) dgaY) il sicus (4)
Jsial) dlaia slie Diginl (A) ‘Climate-Crop-Soil water’ 4 il sla- J gaaall-FUall 4galg
crop Js<aall (s il (C)green canopy g-tOy g-'l-d\ sUadl) )4kl (B) root zone depletion
Adlide cila gl 8 4uily cllabada J84; 4k 24 transpiration

Climate-Crop-Soil water sheet 4 il sl — Jgasall — U 4galy o

Gl sal) skl (Dr) (B)sdad dakidd 4 ) sle Bginl (A) b Lae J9 4y cilhalade o dgal ol 028 (5 gia
omead) 1) Sl elaal) au i il (021.2 JSa) el al 558 g e w51 (C) 5 (CC)pmdy) il elaill
adsiall e o il slle gl ) (g2 138 (nadY) o)) Aial) i 53a)) Ailaie 8 4 ill Sl (5 sinal
b pall ddla 8 A3l gala)ll ol Sl dlga ) e 4 Skl slarll sUas a5 (CC) S slazl) balada <
) ans gy, lil) e il QS Linse o eaY! ladll) cilalosall 332 ) 8 50k SV Sl slga ) iy g S
@bl sl (Tr) i) labade 8 s IS (55 30 Jsemne Ala 8 4] D sl (S 3) J saanal) (e calacY)
Dstady Ledie 3l elUaall 5 )Suall A8 20l (o jad o (S e s SV Al ClalgaY) e oS Aglal) b alal)

(L8 aall) ) eUnal) A2 sl e ) sdal) Al ele Mgt

Sheet with selected parameter 5 tiall & jial Lll dgaly o

Jalaill (e 1 30 il (e L Slalae Uiy of Simulation run duiall 4aild (e 2060 dgal sl b axdiual) audaivy
) 5e SBllas 5l Ul COllae o aaall L) (Kay WS (@21.2 Js2a) (k) Jshell s ol YY)
(C21.2 JS) cillabaall ane I elie Jpant (S S LgilSlae caai il cilalga ) ) Alayl dald) i dala 4, 5

176



CSan (Al lagaYy 4 il da gla g J guanall g 4y ) slaa 453 ga el A1) Y gadiall g <l el ) 1221.2 Jgaad)
BlSaall Jdts Ladld 3 (i pall La L)

Symbol Description Units
Sall i gl Basl gl
Parameters of the soil water balanced: il sl 4531 ga <) jial b
CR Capillary rise @il 2 grall mm
Sum(Cr) Capillary rise (cumulative) =Sl gl 3 graall mm
Drain Deep percolation Gaaad) (ll) )l mm
Sum(Drain) | Deep percolation (cumulative) (SIAN) Gaanl) i )l mm
Zgwt Depth groundwater table 4 sl olaall mhaws (3ac m
ET Evapotranspiration -l mm
Sum(ET) Evapotranspiration (cumulative) (S - yadl) mm
ETx Evapotranspiration (maximum) (ke V) e 2l mm
ET/ETx Evapotranspiration (relative) ((gall) i Al %
Inf Infiltrated water (Al 1) A puial) olaall mm
Sum(Inf) Infiltrated water (cumulative) (AaS)_ill) Aal il olyall mm
[rri Irrigation B\ mm
Sum(lrri) Irrigation (cumulative) (=S1A) A mm
Rain Rainfall s ohall Jshell mm
Sum(Rain) | Rainfall (cumulative) (=S g bl Jshgl) mm
Evap Soil evaporation Ll A mm
Sum(E) Soil evaporation (cumulative) (S Al jas mm
Ex Soil evaporation (maximum) (elae¥) 4 A jas mm
E/Ex Soil evaporation (relative) (eall) Al A %
Runoff Surface runoff eabad) (sl mm
Sum(RO) | Surface runoff (cumulative) (S adand) ol sl mm
Crop parametersdsaaall < sial b
Biomass Biomass produced (cumulative) (AeS)_ll) datiall &y el A | ton/ha
B(rel) Biomass produced (relative) (el dniall &, spal) AT %
Sum(Tr) Crop transpiration (cumulative) (=S Jpmnall o il mm
Tr/Trx Crop transpiration (relative) (ll) dsmnall (o eill %
GDD Growing degrees saill 350 5a il o °C-day
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HI Harvest Index (HI) laall e %

4 Effective rooting depth Jrdll sl (e m
WP Water Productivity (WP) sbaall (3616S) daaliy) g/m2
Yield Yield ala) ton/ha

Parameters concerning soil salinityd il 4a gle (i < jial b
Saltin Salt infiltrated in the profile ehiall il Ll ton/ha
Sum(Sin) Salt infiltrated in the profile (cumulative) (=Sl ahadall & Cpuiddl =LV | ton/ha
SaltOut Salt drained out of the profile bl 7 s iy el L) ton/ha
Sum(Sout) Salt drained out of the profile (cumulative) Sl ahaddl = JA oy padl &l | ton/ha
SaltUp Salt moved upward from groundwater table 4 sall obuall (e Sle D aclall W) | ton/ha
Sum(Sup) | Salt moved upward (cumulative) (=S aclaall L) ton/ha
SaltTot Salt stored in the profile akiall & (sl Ll ton/ha
SaltZ Salt stored in the root zone D) dsdaie ) 3aal) ) ton/ha
ECe EC of saturated soil-paste extract 4l A Galiiud 4 ,<) LU | 4S/m
ECsw EC of soil water in root zone Ddall il 8 Al ,eSI 48U | yg/m
ECgw EC of groundwater table 48 gl olyall 4y eIl 4,080 dS/m
Stresses<iilgy)

StExp Water stress reducing canopy expansion | kil easll aw i Ji S dea) | %
StSto Water stress inducing stomatal closure Gilabusall BMe ) sy e Aga) %
StSen Water stress triggering early canopy senescence | il slaall 43 5308 Ko e dlen) | %

StTr Cold stress affecting crop transpiration Jyanall i e Jiga oy dlgal %
StSalt Salinity stress affecting development and production | #luyl, skl Ll s ale dea) %
StWeed Weed infestation (relative cover of weeds) %

(s a2 ) 3 bl lze ) 5 3
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Soil salinity sheet 4.l dagladgaly o
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Production sheet zLiiY dgals o

ante sy a3V s Jd Sl slgay) L, e cila sl slhae ] oy alSlad) (s dald 3 zU0Y) dgaly b
Aadaidl &y gl ALK A8 i e Ll 23 (921.2 JSAN) HI sbasll 45« dixs e and post-anthesis
Aa sk alga) s Al & pead dlga) e s oball Gl Jh b g ol cSaall e OIS 1 & gad) 2B g daial)
oo baa 5 JS ailal) 1 Alll) ET water productivity sl sl (5:1S) Zualiil (e il shea slac) Load a3y 4 51)

L(3Aal) olpall

datial) AtaY)

yield %
i produced " AT kg (yield)

m?* (ET)

s
o

g
1

water

evapotranspired
- A ola paa

REFEAT '_'d‘m

&t end of smdatonrun — N | ‘_ij
0 days

:;NH'M':‘" [ Cwdate [23 w]fmay  e]f 1990
e [_I iy Production
s iy | g;nnn—“Ml Blomass | 12714 tonkha

‘fﬂ._| dsim  Smulation ron: 22/22 Dry Yield| 65103 tonjha
Clmate CropSod water | Rain | Sof water profle | Sof ssinity | Clmate and Water balance  Producton | Totaismun | Envirorment

Growth stage: after cropping period

Biomass Crop cycle
produced since start of smuation ton/ha Length (starting from germnation):.....oooov. 167 days
ratio
Actual produced ... S WW =
*NO wal s
Potential blomass | - undented sol fertiity ... | 21.268 ET water productivlty
- 1o sol salirity stress 208 g {yeld) per m3 water evapotanspred
no weed nfastation
Harvest Index (HI)
Effect of water stress on HI O <= 8.0 %Reference HI)
Blomass ratio (%] Howering perod
for given sol ferthty! w5 o Degree of polination : 100 %
at start flowerng period ——@®Hl <= MO%
L Vegetative perid......, 4] 0 %
During yield formation .I 0 %]—{_G-'A <=-i5 %

1
]

HI(adjusted) =48.0 %=['% x[=' =

:1 & Mumenical autput 7 Main Menu 5] Update

Wans gl JY) il 8 el dgay) il g 8 Auial) sbyall dsalil) g 4y gaad) ALSY L) (o cilaglra 1g21.2 JSA)
Sllaal) Jadi daild b sbaal) jdige Jimd o
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Totals Run sheet cdaddll Sl dgaly o

el JUll (e 2350 22a] totals (Sl e Dlaslaa slhac) ol calSlaall Joald 408 & SOl lea] dgaly 4

(h21.2 JSal) sSlae Jsnii JS dlgs e (b21.2 Js2a)

ETo

Irri
water

Yield

REPEAT '— advance
INPUT 26 March 2001 |
mm/day
Rain mm/day
mm/day
: Qh_'aﬁtY_ ds/m

Climate-Crop-Soil water I Rain ] Soil water profile ] Soil salinity ] Climate and Water balance ] Production ~ TotalsRun | Environment ]

oo
& to end of simulation run — Nr 1 i’ average
r:r 0 days— = Stresses crop cyde
T e o Bl none
£ todate [23 | May || 1080 temperature (Biomass) . 3%
water stresses
Production —-canopy expansion... none
5 —stomatal dosure
25 March 2001 Biomass | 12.714 ton/ha early senescence

Select parameter l

Simulation run: 22/22 Dry Vield| 6103 tonha | | [ jo o aciti,

ton/ha

soil fertility

10 ton/ha

0

Simulation run |

1000 mm

800 —

600 ——fremnnns

400

200

I £ Numerical output > Main Menu Update

A dlaial) Cf gl (BlSkacall 3 58 DA) AlaaY) 5 skaall Jghagdl g dadaiall L) oo cilaglra th21.2 JSilI

Slslaal) Jauds Laild b bl Jlaa) dgalg b cobadal e g g pdal
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SSlaal) Jyits Aalh ORI (laa) Agaly (B (2 el U L) (S (Al ) sl ol 1h21.2 Jsad

Symbol Description<i< ! Units
el <fda gl
Rain | Rainfall bl Jshgll mm
ETo | ETo el w0l mm

GD | GD sall 3 a2 °C

CO2 | CO2 O 2 B Sle 3851 ppm

Irri | Irrigation g mm

Inf | Infiltrated water (ABl Ll & yecidd) olsal) mm

RO | Runoff exbudl el mm
Drain | Deep percolation Gaaad) (i) oyl mm
CR | Capillary rise s glas Ly mm
Evap | Soil evaporation Ll As mm
E/Ex | Soil evaporation (relative) (ol & 5l A %

Tr | Total transpiration a2l mm

Trw | Crop transpiration Jpandl e i) mm
Tr/Trx | Crop transpiration (relative) (dll) Jpmndll (go il %
SaltIN | Salt infiltrated in the soil profile Al ahae & o puiiall Ll | ton/ha
SaltOUT | Salt drained out of the soil profile 35l phalia (e g paddl ALV | ton/ha
SaltUP | Salt moved upward by capillary rise il gli Y sk e aelall =Ll | ton/ha
SaltProf | Salt stored salt the soil profile A5l e & o384l mldl | ton/ha
Ccyle | Length of crop cycle saill )51 Jsh day
SaltStr | Average salinity stress EENPANNIE PEN AR N %
FertStr | Average soil fertility stress Al & pad g o gia %
WeedStr | Average relative cover of weeds 3 bl il S ail) eUad) Jas 5ie %
TempStr | Average temperature stress (transpiration) (- As8) 30al Aea) Lo gia %
ExpStr | Average leaf expansion stress 485l a5 dlga) o sie %
StStr | Average stomatal stress Slabisall alga) dau sia %
Biomass | Biomass 45l A8 | ton/ha
Brelative | Relative Biomass (Ref: optimal conditions) (Aaltiall Lo 5 i) a5 Agasaill 4 gpad) ALY %
HI | Harvest Index lasll e -

Yield | Yield i | ton/ha
WPet(Y) | ET water productivity (kg yield per m3 ET) (LA 3p ISl ale 4S5 ja0iall obiadl Aals) | kg/m3
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Simulated environment sheet (%saiall) slslaall L) 4gal g

o2 JOA e (Say s alSladl Jpiil 3 i) JAay) cilile (i se aty lSlall (i 408 8 slSlaall 4l dgal 5 b
A gal) 5 681 Laaly Al (e gl palbad (m e (S (i21.2 ISl el cillac) (e aa La dgal 5l

REPEAT I—— advance {* to end of simulation run — Nr 1 ;3] [ average
— i:p B (g Stresses | rop cyde
B T LT soil salinity...uesrunirennes |
INPUT 26 March 2001 £ todate [23_~|[May = 1980 temperature (Biomass)...

ETo mm/day || Product water stresses ‘
; r T uction ——Ccanopy expansion.. 7|
Rain l mm/day OUTPUT {5 —stomatal dosure. ol
o mm/day | 25 March 2001 | Biomass | 12.714 ton/ha : f:ar:v senescence ‘
5 il soil fertility |
;‘&'3:_ ds/m Simulation run: 22/22 || Dry Yield| 6.103  tonjha e

Environment and Crop
Tunis.CLL

limate —
m ; & Climate files

Growing cydem:ﬂom: 2 October 2000 - To: 25 March

Simulation run: 22/22 ‘
Tunis (Tunisia) dimatic data

| WheatGDDcal.CRO

Calibrated winter Wheat, GDD

ment

ModerateSF.MAN

Rainfed cropping
moderate soil fertiltiy

SandyLoam.SOL
 Marie)s

Groundwater.

deep uniform ‘sandy loam' soil profile
no shallow groundwater table

Simulation——simulation period:

From: 15 August 2000 - To: 25 March 2001

ﬂ Conditions:

Dry top soil (10 vol%) and wet sub soil {30 vol%)
No specific off-season conditions

winter wheat, moderate soil fertiltiy Tunis

\l ’ £ Numerical output

§> Main Menu Update |

Slaall Jads daild L3 Environment® 4l dgal g 8 5 Ukl JUaY) cilile (a8 1i21.2 Jsdd)
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Options in control panel aSaill 4a gt < LA 3.21.2

JLall) Simulation run sStaal Juis 4 Jiul b aSaill da sl e gAY 2301 e dludas ) adiiid) Jeay

Sy -
o beemton of weadetion rewt - I Ny or Sy |
Crop develop t and 2 — | v
= Gy L R e e
e P | B L e
- Grvent Camopry Cover (CC): el 3ity VRS ...
Koz green Canopy Cover (CC) { Momtrnrs st ot Surt doke: 7.4 % ) v
Yoy
e Tt ]| T e |mamoein | o | SR SN — ——ss cxca o
e o ¢ —t - -
on | (ETR i N—S e [ g O
| ~s Mo
s - | e
’ v e " e -f
] T e [ o
u s foe « P
R “ i)
. e <
W | & |xee -
W | & [axe « ‘
Abuwe grous! Blemess (B)- 8 relative
- : o » [ Masran pusstie 1 tat da: 0 SN m ke | 100w
v e e - Vield (¥} e
% I——»r--«hﬂnx!.‘\—v- 2079 e
® A
Scroll LJ:- w| 18787 fom b ——— — it codatd
Bamtemd: | 16 per b o iokee Sl 2w
it shwalation run
4 Save output on disk ?
R R e e
[ v — amas
W Wb e
W e oy s 300 )

W e wimaston of enissar (wals

D cwen | o ot

BSlaal) il avits Numerical output 43l Sl 3al) 1ail gil) ) aadieal) Jay 1j21.2 JS&
da g1y Update simulation results s\Saal) @ilii &uasi) Evaluation of simulation results
<l (2) <Numerical output>, &) cila el (1)euiill 4060 el ) LG Exit panel g5 AY
Joieds Aaild Jiud B aSaill da ol e <Main menu>(4) <Update> ¢uaas (3) <Field data> 4:is
.Simulation run ss\a.l)

(Y pasiaall Joay of oS

Gl e ahs ozl AY) clile b slSlaal #U5 Jis &3 :Numerical output &asd) cils Al -
Sl Juanis 4038 8 <Numerical output> 4ol Cla Al 5 sl YA (e

BlSlaall il i axdiall oSay :Evaluation of the simulation results slslaal) mili anis -
i Sl Al ) ariiosdl) Jomy (20,2 amiil) lail) dulia by Cile 3 4 jaal) 4lial il sacluay
.<Field data> 4ix wUly .l sl Evaluation of simulation results s\Skaall

Update state variables while running a 3laall Jadi sl Aal)l @ipiie dupaas -
BlSlaall s Cuaat AalE 8 lSlaall Juli LU A U_n\ﬁi_”u Cuaat aadiuall (S :simulation
<Update> Suai al sl Update simulation results

Lis (S4; :Save simulation results in output files cila s cila 3 Blslaall cla A Bis -
Y ksl st Gl G5 Simulation run 3Saall Jeds Al ez s Al die Cila Al
.<Main menu>

Numerical output 4:m) cia Al 4,21.2

Lol s pad) Aals 3 iad) Calall cilily (i et of (Sars s jie ke 8 SlSLaall s e e ol
bl e oSe (1-)21.2 JSE) <Numerical output>aeasdl Gl il el sl Numerical output
(K21.2) Zain ol A el sl (bl 3kie JS) A e il JS5
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= . e ———— |
2% Numerical output . =
—
Dally -~ ~ Select Output File -
Crop development and production ¥e" Grop deveiapiment aryd prodicion
s ) " Profile/Root zone Isoil water content 'l
me & Day o Range ~ g
Aggregate p From 1May 2000 Soil water balance
10-day To 18 August 2000 ¢ Climate input parameters
" Month " Compartments |soil water content ¥
" Year {7 Met irrigation requirements W
{ Legend | ‘
Day Month |[Year DAP Stage GD Z StExp StSto StSen StSalt CcC
°C m % % % % % II
18 5 2000 13 2 0.57 12 8 0 23 3.0
19 5 2000 19 2 15.9 0.58 11 8 0 23 3.3
20 5 2000 20 2 13.8 0.59 0 8 0 28 3.7
21 5 2000 21 2 13.3 0.61 0 8 0 24 4.1
22 5 2000 22 2 15.5 0.62 o] 8 0 21 4.6
23 5 2000 23 2 14.8 0.64 0 8 0 19 5.1
24 5 2000 24 2 14.3 0.65 o] 8 v} 18 5.7
25 5 2000 25 2 13.5 0.66 0 7 0 19 6.4
26 5 2000 26 2 13.0 0.68 0 7 0 19 7.1
27 5 2000 27 2 13.6 0.69 o] 7 0 19 8.0
< [ »
[ Jup
Scroll — 1. Seroll to date I
0K |

& = - — |

.output files g) AY) @il 8 daal) clilll (a0 1k21.2 Jsil)

Evaluation of simulation results 3slaall milii anii 5,21.2

observation sl el cale s 4 Haall dliall il saeLsey SlSLal) il i adiivsall Sy cBlSlae Jpiii Nie
Evaluation of simulation s\Staall zi ayii 4ai8 ) J gea sl ardiall (Say (Alisl) la) jall 20.2 Lkil) file
(2-j21.2 J<a) Sl i ailal Sl da 5l 3 <Observations> <) yall al Uil Gy sk ceresults

Graphical and numerical displays 4l duasall gagall o

A ) oUaall) Jiad) il el O e panall G anl 5 IS BlSLaal il pi Al b aniiosall 3ay o oSy
fel Lo (Rl ol (5 sina s 4 sl

48 el adlly simulated Asdeid! adll aaddll aw)ll &4 Cus Graphical ey o= (1
(m21.2 JSa) - (obadl i) il as)observed

(bl L) jadl ae) A8) jall dadll g Aadaiall alll (mje o3 Cus nuUmerical e o= e (Il

.(N21.2 JSa) BlSlaall il oyl dlan) & i5e (1]

save results sslaal) milii his o

s A clile Jie gena & Simulation run sSaall Jiads 48 (e 7 5 Al die slSaall A andl Jads S
Adeal) L) yall g Slall & 3 (5 gina g Ay gal) ALY 5 S0l eUaall o gy JS (8 Andaiall ail) (g giad il 21 )A) cilila
Al (5 gina g Ay guall ALY 5 LAl eUaall lSIaall zilS anl (5 gl Aibian] Cila jie il By jlaall il jadl as

sl
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. Evaluation of si

Description I Canopy Cover ~ Biomass lsdwamrmnmt I Observations I
dry above-ground Biomass (B)
Graphical display | Numerical display | Statistics |

6tonr|a =

|

L ghadll) 4 jlamall agild) jail aa (L) 48) sal) g (Radd)) Alaial) Adlad) ¥ (568 4y gaal) ALY 1 21,2 J&)
Evaluation of simulation 3lslaal) zilii auii 4ail b ’Biomass* dagal) Al dgal g b (4 gLl
.results

r@ Evaluation of simulation results.
Desaription | Canopy Cover  Biomass | soil water content | Observations |
dry above-ground Biomass (B)
Graphicaldisplay | Numerical display  Statistics |

observed ¥ +/-standard deviation
i 6 tonfha —T—

r Pearson Correlation Coefficient

[T039 eee
RMSE  rootmeansquareerror (tonfha) | 02 @@
CV(RMSE) normalized root mean square error (%) |_5.z— o’
EF  Nash-Sutdiffe model effidency coefficent 0.98 200
d Wilmottsindex of agreement | 1.00  ©0®
Observations/simulations sets {n): s esene 1 enje
e bt ot 3satoate | Simulated

‘Biomass* 4y sal) ALl dgaly b A8l (a ) (358 4y el AL a8 dpilaa) @l pdisal) 1n21.2 JS&
.Evaluation of simulation results s\Saall gilii ayii dail b
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Statistical indicators 4xlaay) &l jdsal)

a5 o) all( variable Jssiall) sidl zl) sale) o 23 saill 5,08 (e (S apil 4l agae 73 salll ¢lol ayii o
Ge ) 3ss (Krause et al., 2005) 4aball )&l ae 3 gail) il & l8ay 3 saill < jial b 3aa il
Llais 58 Llws @ yasall e i35 U (Loague and Green, 1991) z3saill ¢lal andil dlasy) <l yi5all
S angll Jal e dilisa) @l y83d) e (eNsEMbIe Ailh) de sana pladinl (5 )5 pall o A5l Liay s (i
0 ©21.2 N a21.2 oYl & (Willmott, 1984; Legates and McCabe, 1999) z3saill ¢laY

el s s cllawgidl PO il Lo Pl il
ot Anlidl) ol e BISLaall il a5 gial) Aglian ) <y gall
.Pearson correlation coefficient (r) oswm bl ) Jalas -
.Root Mean Square Error (RMSE) aall a je lassis j3a -
.Normalized Root Mean Square Error (NRMSE) _iteall Uadll a3 30 o sia 50 -

.Nash-Sutcliffe model efficiency coefficient (EF) —ulilu-(5U #3 gaill 3.4 Jalaa -
Willmott's index of agreement (d) sil sill ©saly jése -

Pearson correlation coefficient (R) &g« Bl ) Jalza

A @l e 1 e Ay 8l Aaal) S Eus o] 5 - O O Jalae Al 2 ) B

_[_Z0.-0)(P —P)
JZ(©0,- 023 - P)?

zsall O i 138 5 cdispersion il 4 Jai sy 4if 58 12 4 el 1 G s Bl Jalaad (ot Sl
Jalaal B G 4l () 64 o Sy 8l el underestimate i e Jl 5 overestimate i b ally 53
M b g sall Gl asle (Sl & 43l Lad Willmott (1982) Ss ¢S (Krause et al.,2005) R? yaal)
hiiall tadll st afad iy 73 salll elaf sl aldia¥) die cplline 153585 Le Wlle 5 0l e 12 5 1 alaladl)
Gael il glas e Jsanll (P — Of 1l jall 5 23 sall < 5055 oy 3_l) analysis of the residual error

(2.21a)

43 AquaCrop & 4l Clewdill aadind e 38155 ) 1 e A Al Aadll juld i 15 1- G dad cS A
dasd 4y 413l
Value for r Interpretation Colour code
2 0.90 Very good YY)
0.80 - 0.89 Good oo
0.70-0.79 Moderate good °
0.50-0.69 Moderate poor °
0-049 Poor '
<0 Very poor YY)

Root Mean Square Error (RMSE) Uaill & ja e gia jia

a5 i e dardiud) dlany) @l yisall KT e als 8 RMSE @ e be sl Wadll a0 Jassia j3a )
T8 Ll pall (el i) sl (g (34N lake Jass g ity 5 «(Jacovides and Kontoyiannis, 1995)
Oz saill e olal 5 S Al i Ltz dsaill dia el ) 0 Al i Ainge Al Y e ) O (g0 4iad
Om R Y sed ey O el P il Glaay o Gl Jansia padly 4 RMSE (& &l 3 al

. underestimation il 2 5 overestimation il 8 4zl
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RMsE = | = F =) (2.21b)

U5 «squared values 4= 3 258 residual errors 4aial slad¥) s o5 4if dads 58 RMSE se 2l
Legates and McCabe, ) daiiiall ailly &5 jlie dyie 3l Alulud) 3 2llall adll Sh 08 clae) 2y o Lie gz
il @15l & 135 (Moriasi et al.,2007) Tas 33l f & jlaiall adll € <% dulua RMSE of5 (1999
Sl il ydge ey 8 Las cgquared b e L el (oulill) il o) 5Ky il dglaa Y <y 5l JS Conia

ol (il Al (d) @y yi3e5 (EF)

Normalized Root Mean Square Error (NRMSE) _saall Usid) ao 30 i gia jia

e i 23 saill Ll assy Y 48 ¢ s )2l (variable dssiall) siall Guld Glas 5 i e RMSE oY
dsud) 3ae S Al (Jacovides and Kontoyiannis, 1995) 4l -daliall cag lall e auly
.mean of the observed variable <l all jidl o sis aladinh RMSE Jlasy) ds4ll (normalize
5 el GOBAY) e T i85 amy s & sie i€ NRMSE bl Lot o je Javs i i 0 el o3

L) yall 5 23 sl

1 (P-0,)° _
c*r(m3£}==‘fz ) 100 (2.21¢)
o 4

10 o OS \h) a5 ¢%10 (e )&.miNRMSE ‘?_“Lm;‘;]\ Jﬁ}d\ S \5} 3 )l (AAJAJ\) Sl Dlie! (S
%30 e ST S 1Y) A s %30 ) 20 G S 1 8252l aw gia s %20 5

Laié 4 il a5 42e 38 5WIRMSE SCV(RMSE) sl AQUaCrop o Al cilagsill aadind
Value for NRMSE Interpretation Colour code
<5% Very good oo
6-15% Good oo
16 — 25% Moderate good °
26 — 35% Moderate poor °
36 —45% Poor o0
> 46% Very poor YY)

Nash-Sutcliffe model efficiency coefficient (EF) —iSilu- il 73 salll 3oUS Jalaa

Nash and ) <l jall e ae &5 lae il variance sl o) laid) sasy (EF) 73 5eil) 86US Jalas ()
A daial) Ll e 481 el L) Jalada (anli) Gl (520 ol N EF sad A1 Lty (Sutcliffe, 1970
0585 Laxie |1 dadll ) AUl D) e 2 ) 5 of EF disall ¢Sy (Morriasi et al., 207)1:1 Lal) ae
5 o ) 0 Tl ol (8 el pall 5 23 gl ilis (o (i (S ) yadhy 138 a1 (5 s EFF ad
B el Jaus sia 5 Ladie oy gall ALl ol Lol ) jal) llal) Ja e y)diey g 3 gall (i)

>(r-0)

EF =1-

>(0,-0)°

2 sadll 55 (e Juabl

(2.21d)
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el Al 5 )i 8505 sl \;«ﬁa/dﬁ’iﬁsim Alia ol i e sty caul s S8 plasiul) fls EF jdsall o
) Al 5 el 8 Al ) Tas Wi ud EF 06 ¢ r2 Jie «dlld aa 5 (Moriasi et al., 2007) dsalal
.(Krause et al., 2005) 73 s«ill zilil ngiall

O )0 Al s s daiall s Auliall il G o5 38155 ) 1 Bl 0 Cum A3 1 0o EF A 5159
Jndl sa Aulial) adll dass sia ()5S Leie Caanib ALl dal) Lal Auliall adll Jass gia 483y & 73 saill (o dad giall 2l
Lot 4y 555 a5 EF il AQUACTop o8 2l cilapdil) aadins =3 gaill 5
Value for EF Interpretation Colour code
20.80 Very good YY)
0.60-0.79 Good oo
0.40 -0.59 Moderate good °
0-0.39 Moderate poor °
(-10) -0 Poor ')
< (-10) Very poor (YY)

Willmott’s index of agreement (d) ¥ 53l <igaly jisa

ULl (e A giall Ll Led oy i) Aol Ll (Willmott, 1982) Ji (e (BV1) Gl sill jdise o) ) o3
4 e a5 “potential error” Jaisal) Uaall g Uadl) Y Dongie g dnaall pdigd) 1aa Jiay |, 48 yall
Lo gie ) A1 el aill (e Cililisall g 480 jal Aol Jaus sie ) And siall 2l (pe Cililsall dny jall dallaal) ol & sanae
S 0 8 ALl EF Ldisall 5 12 pdigall dpulisall alaadl e 5dgall 138 Gleiy (Willmott, 1984) 41 al) dasl
150 on a5l a4l i (Legates and McCabe, 1999; Willmott,1984) z3seill J& (ja jpagill Juls
ZRsaill (e Al giall UL 5 481 jall ULl (s a1 38155 () 1 Al s Laiy 3163l aae () 0 el S Cas ¢

Y (B-0)
S(/po/+/¢-0)

o 5 i sl el (s Lovie Jin (0.65 (o iSl) L Alall il e Il (S 4 55l e 0
Krause et ) sl (e Jiliill 5 dadlall ) las ubos e JIn Y d disal) (8 ((1982) igalis Wlss (e a2 )

d=1-

(2.21e)

.(al., 2005
a2 (Al giall g dliall UL G a5 38155 (A 1 ey 38151l alandl ()0 pdy S 150 On d Aad 25l
L 4y 30 a5 d axiil AquaCrop & 4l el
Value ford Interpretation Colour code
>0.9 Very good YY)
0.80-0.89 Good oo
0.65-0.79 Moderate good °
0.50 - 0.64 Moderate poor °
0.25-0.49 Poor ')
<0.25 Very poor YY)
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Updating results when running a simulation 3l Ja.d sie gilill) Jym5 6.21.2

Need for an update of simulation results slSaall gilis Jod ) dalal) o

ik L AquaCrop gt n Sy ¥
(B) daa ¥ (558 &y guall AU 5 (CC) bl Ul (pa lo 3a yoi elSy Ll caiall (ol ) @l paall -
sl JOA

0S8 O (S I s i (seepage o d) Ll ahaie )y (e G paidl sldly o 8Y) oadad) s el o -
adiy el o5 Al il e dilide odled 5 ) Sl Claa¥) o8 Jia aay (B-2) il b slall g 5/ 5 B CC
i Gl @l ) gl el e ol Bas Gy a sy IS 4l 2ie CC, B, (B-z) cuasil jLall AquaCrop

(8-2) s/ s Bs CC J Al aill aladivly il aay s€laall AquaCrop gl .psll &l

] Lbla clalae) e ladl (ald Auliall 5 dadaiall aall Gn GOEAYT Gl (daanilly ALl U axscivadl oSy o cang
oo paisall Uy G Gaag @A geanall L ey G Al o 20aS Cany ol Akl e el @l yial L
NG}

Ada Ly B sl Qg oaall Jiall 8 Aulia g skl Johagd) iy —

e JS 4 puasa (ETO) goal) el il s )8 —

s (S B (FUBY 15 Jsmanall 5k e 535 0l oS ) shsel 5ol da sy —

o seanall BBl 5 All dailly 48 Ada guias ailia 3550 J sk bl L gl id

A8y aama (el all Jll f EEY) 5 —

determinant s2asddl Ll § ) sal daiid) Jualadll s & By paase H Y By &) O -
fruit/grain crop

Jsmndl sl o i35 i (A1) o) e A (o 5 ol adand) el Jle i i Jiadl sl —
Ay Baas (4l 4 pead) ZLEY)

Ay dasa o) Allee IS lal) gudaill Gae g il i —

Al 3aaae 4 ) cligda Calidal 400 5l 4y il patlad -

alslaall @L’d d;\.\ﬂ o

paEil) As gl A o Ul HLoaly elld g Juadall 4oy die slSlaall il Jhaatl 48 Uss (A Fo HUll paad (5
,(‘to date’ gub (A 1 LAl Uil slSlaall Ji s Aai8 (e 3 el 4 1) 4541 30 8 advance panel
BXSIfAM O Bt 4B ) Gll) dmy aodiiud) d..q .(a-p21.2 JS.....) 24l a gl A BlSlaal) Cod 3 o
Jiul & Al by i 4 <Update> Je <) JisbUpdate simulation results menu
Al il Ll A s (s gina asall U Jamy o S 030 b adiiasal) abiinsy (34j21.2 JS5) ALl
O daand (sl 380 atas (D-21.2 JS5) Adlall (i )1 (358 Ay saall AL 5 ) el (2-021.2 JS)

(b-p21.2 JSa) s\Sladll daia g slSUaall Joacii Aaild ) 53 gall vie eV
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(a)

TTMT!M)E l_‘!""m

" to end of sivuaton {25 Ly 1330)

- ewe
| 10 dwm 1o 51 May 199 Stresses am cyde
Lol ?llllllm ™ mdaw |70 'u"" vl 250 SOEASRY .y e OO0 NG
T el Es:ﬂmity. R =
terperatre (Romass). o 4% W %
Rain IT mm/dny oUTPUT mucg.o-n— e
vl IM wnfdsy | 20 May 1990 diomass | 3157 woka _:—;:&mﬂ”m.... X .g
Wl—ru_r_)— ds)m Vield | 0000 %oka early penescRnC i RS )
Chmate<rop ol mater | Rain | Sofvaterprofie | Sallsainty | irvate and Woter doiancs | Freduston | Enarerment
10 nnjday
Tr
o e |
ERN
cC
Q
e (day) 2 120 120
RS 1 1 1 1 1 ) %
Dr _| Floveing >
[ Onn fr—
L]
100
1% — -
e G

\ Gy Numesical output ,

B> Main Meay

1)

2 @ to endof amdetion (25 uly 1950)
= R e Stresses fTop cyce
T ”__m'“ * todete |20 1M «|| 199 sail sainity.... L. rone .o
ETo 8 m [day s "I b :” ol Ferdity.., {iie rane o
— S| Production bervperature (Bomaee)s, . Noe fi, 38 %
Rakn  N— oy DUTPUT — vistes abrzemes ——
T wmldey 24 3uly 1990 Biomass | 6575 kmjba [emcprememon.. x5
L viokd [ 320 twyu TERRED i cc IOVR i FOnW?
Aty asim el senescence .. Noe. |
Chmate CropSaf woter | R | ol water profle | Solsskeity | Chinste and Witer balanice | roduction | Emconent |
10 vmiday
Tr
o icde
0%
cC
0
e (day)
73]
Dr _| Flomaing

B> Maio Meny

b g 2a(CC) Lsiadl Aiaie Hikin 9(CC) (Al sUaid) o(Tr) Jsmanal) idl A laiall 4l :p21.2 JSi
Slaal) Jads gl sie (b)yg (Slslaal) Janes Aaild 8) 20 May 1990 (2 Joaill 38 (a) slslaall Jadss daild
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;Jananre:ubcncw: ‘
20 May 1990
(a) Sol water cortent | Sof sakuty content | Canepy cousr and Bomass ‘
|
content:
Sol wetar - Soil water profile - {
Sol depth Sod vester contentt 0 vaster corvert vol %
From -t Actoal PP FC & IR T A T
m vl W% Wi vaX L e
| 0o0o-01 952 P00 D00 H000
Q10-0.20 10.00 0.00 30,00 5000
| ox-030 [Tieor  me 00 w000
oOXN-0% 22.14 000 Vo0 0™
| o405 2693 00 000 D0
| 050 - 0.60 2947 .00 000 5000
083-0.70 3000 000 W00 00
| 02-080 | 3000 wo0 wor mo _
‘ e i
0,87 0.30 3000  »00 3000 5000 I
| oso- Loo 000 DL 000 00
—_— W]
| 100- L10 i 3000 n.00 000 5000
L1 120 3000 000 000 5000 '
U

Shradation readte on day:

20 May 1990
(b) Solwater contort | Solasénty content  Canopy covsr and Bomass |
soif fertity sress . none
- Green Canopy Cover (CC): —— a0l gakrity atrads ... none
( Mascrruam possihe ot that ciabe: 73,7 % )
3 " wpdated
€[ 303 T redued bye2 % ‘

Chomubtec [ 797 %

| 100% - { e R B e e e o o S TR S e
cc BO% - frmmrese e s e AT Rt e -
i I |
50% R TR Ry AL - -
| (il | A
#0% - [EEEEE % ik ?
L (A |
20% e i gl PEpA Bkh b
i 11t
20 May 1950
22 March 1590 24 July 1920
I Above-ground Blomass (8): B relative '
{ Maxmum possile ot that date: 3,153 tunha ) I8 9%

- Yield (V) R

'_r Harvest Index: 0.0 % — V| 8,000 toafha ton o

\
% 3 updated
B:| 1198 tonjhs rochiced by £2 3%

pemietect[ 3152 tonjhe{rede  wjbyJez $iw

| | uweparm
) X corcel | £ Simudation nn @ voo updste I

LS 20 May 1990 &t a3 (558 saal) ALKl g LA slill(b) 5 lall 43 (s 5 (@) 121.2 US4
.Update simulation results slStaall guitii Joams daid 3 Lghws f Lgialal cuds

Guidelines for the update 4 skl g & gl ALl g A sUail) 2 Joaail il o
of CC, B and/or 6

_(.}:\S\ aﬂh@n‘:\.‘\ dya;]\uSA:\ggﬂ\ @a?}“ A;J\w‘).xs\a.a..ﬁé\ cC ‘F'i\.u!\ eUaall slSlaall daadll Jaaas (Saal) (ja
o Vsl 3iall raaiy 4dld Alisna A gyl Jl b ddle Jgeanll (Sa 53 CC J (oma) 2all 8 138 o Ly oS0
Lalad 483 Ao guine 563 Y 28 3Lall 3550 Jshag J pandll 1..\;}334:\5) Jualall &_GL\GAELEBM\ e Sl il Ul
_9(6_71..\.6\ ;Me&ﬂ\&:y%ﬁ\h&aﬂaﬂ\ ;\}@J\E)‘ﬁ&;)d)cw\ulo@;‘)@J\BJ\‘);t_!hL:u‘(:L.Luu

.
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o8 Jia ¢ ya) i (Uit Lee Lilida 4 5il) 4 pnd dlga) 05 8) Jiad) 300 e 3 4 i) & pend Cillae) i/
LShaadl)

£ b byl Al e e a1 I3 ST e )0 ol ) Jd ) el Guaas (g Jalad o -

@J..A;.“ &ﬂ\ U...\.IC}‘A}J'BI:\;!\ EJ}JM‘):"‘BJ}‘AMQS” k_\)ﬂ\/‘)u.\ub.\.my}md)m‘ u\S \JJ -
(Al s el 4les 2 5) Jla HY) Caaiie aey Slall elarl) L334 ) ol dalats AquaCrop ol (LY dls ya
Y Baa s Fm )l e el a1 13 (Gisd ((CCX)) CCUJ dnd (il N Jsmasll oy ¥ Latie Jin

2B aall 13 i ey S o gl lld 8 anlis) Sy s () ) (e ST ey BSIaal B dad Juaad (Saall (g0 -
<l el ) e 8aill Y 5f ey 4dd slanall (uilall Cag plal i) g lall Jl i adle Jeanl) (Sa g2 8 B
s/ s (Rl Ll 48y Ao guiae 5S3Y 38 5Lal) 550 Jshay Jseanall L sl 538) Jpemnall Cile 3 dlailadl) e
O (A sonll ALK 2L ozl 38 las Acaddiall o) sl 5] a A 50 ()65 8) Fliadl Cile i el sl 3] A0 iy

¢l ol sda Jia ¢l ya)

eMu&AﬂcMJ}A\ HIXA;\EJL\:Q‘ d);u,assﬂh &e3 BS\AA\J:\MS;:MT Bﬁl_m (Y) alxd) &L\.\A;.\L)SA:IY_
Lol o ZLY) As je U8 HI 4l of Baay U3 5 3\Saall B 4 ava s (HI ¥ 0.01) /Y sl) dbadl B Gls
e

b a5 L) (il 39S 12) Al a0 Braa US (8 () el (Al 45l 5 e Syt oSy -
(BPWP) ailall Jsodll 3k wie Sl 451 (s sime mye ol (BSLaall s A8 (pe "y il olie adaila” gl
el pa Al pedans a3 A S 8 pan 3 (Bas ) ALY (Gaad) 10 & ) ARl (BSAT) il e
Go Gl Guaional) o et Uil 138 (e (5S5 Of (S B O e (S15 . OPWP - BSAT sl s 6 s
Ll e gt o sall b sl LY Glaill g A G s o ja) 0B &l cilid Caliad Al 5l 4 il pailad
sine Ayl G A Canss Wil sa Aila sl o) (S Dndandl A6kall o Cus OPWP <3 § idsi o (S

((Bair ary = Bpwp/2)) Anilall J 523 A 8 oLl (5 sime il sa Lol sa Al 4 5101 3 Sl 4 1)

Output files gl AY «lil 7.21.2

Ja & main menu A ) Al )q‘\J\ okaal) BlSlaall Jaa it 4498 (he GJJ';J\ Jie Gla jaal) Jaaal jld s g
(r21.2 JSill) slSlacall il anili g duloab il g dga g BlSlae il o g siad ) i) o Sl o «(j21.2
<output <Yl JLial axiiual pkig AquaCrop =il OUTP alaall 8 ol i) JSiy colalall oy a5 oty
i Jlagu) ale aadiudl (e «Quitput files. Cla Aall Dlile 2ald 3 Lehia oy Al clilall poas files>

(r21.2 JSall) G 3aal L s A AaSall yuady ol Adlide eland aladinly Jardis JS 2ic 3lSkal)

s ATl (e 30 3all ExCel geabiy ahainds it gla jiud (S
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Specify directory e
Fath
H |
Specify file name »
Select Outputfiles —
Output files
wmasonal resuy
7 | Toms mrliton nrs
ll:v e <=
W Owase rout cata Progect 2ALM OUT
W Cep developeent and peoduchon Project 20 rog OUT
¥ | Sol water balarce Progect2AWabal OUT
¥ | 5ol water contentt (profe and roat zone) Preject2AProl 0T
W Seft badance Grofle and roct Jone) Progect2ASaR OUT
¥ Sod mater corvdent (comgae trmrets ) Progect JACOmgWC OUT
¥ | 5ol gty (comparwets) Project 2ALompEC OUT
W [ Netimgeson regarerent Progect 2Aknet OUT
s s : X rore|
1-, . svohabon of wrlrton resdsi
1has 0| Eviksalion- dote Froject2ALvalliata. 00 ‘
l ¥ | Dvehuaton - statssce PrujoctlAt valStatonrt ‘
9 ~-
i L
Dr

0 @ Gave chy remdes ol 8 flnx)
i ¥ Save evelanon of seadvion readts
20 L fata and samescy)

PR ga G\J'a‘g! <ildla! file name <l e.u[’ Path _bwally gl 333 Aol gﬂ\ Gldlal) waald 1r21.2 Jéd)
cila Al aildla

Daily results dsagll gitill)

ol yriall Al (= ge 2% (621.2 Jsaall) Tl il Jle (5 gias ke 8 (e e sall geilil) s jae callss
(z)AY) Glik) 25,2 audll 4 key variables 4w

Seasonal results 4wl guill)
(RUN.OUT) sl il il e (32333 Liadl (g

ALl 8 83 s sl Uil pla i (as (gAY Clile) 25,2 (8 4 s s ) AY) ke b A jad) il o
il g Aallaall o 3 al @y g Jghaall el o pladinly
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e gal) BlSlaall il aa (8 output files) Al g1 AY) clile 5 fina g ) 38 cilal) anil 12.21¢ J g2l

Default file name

) ) Cilal) o)

Content

8 giaad)

ProjectClim.OUT

ProjectCrop.OUT

ProjectWabal.OUT

ProjectProf.OUT

ProjectSalt.OUT

ProjectCompWC.OUT

ProjectCompEC.OUT

Projectinet.OUT

Climate input variables

Halial)l JRaY) &l e

variables for crop development and production

el zl) 5 ) shail il i

variables for soil water balance

A olse 43) sal il e

variables for soil water content — Profile/Root zone

Dl ddkia [ 5 - 5 sle (5 siaal Ol e

variables for soil salinity — Profile/Root zone

Ailaia / a5y — Al da glal @l i

variables for soil water content — Compartments
S yaall Al slaa s sinal S i

variables for soil salinity — Compartments

Sl yaall il A sbe 5 sinal Ol ke

variables for net irrigation requirement

Shall ol ZliaY &l pata

Evaluation of simulation results s\Stsall 5 ausi
(d21.2 Usa) Sla i ile b sSlaall ilis a0 383 2
(BlSLaal) il 25 il e ALl i ginall g (o) ) il ud 1d21.2 Js>

Default file name

Content

ProjectEvalData.OUT

Data output file: which contain for each day of the simulation period the
simulated green canopy cover (CC), biomass (B) and soil water content
(SWC), and the observed field data (with their standard deviation);

iy gl RS 5 Ll oUil) A aial) il e SUaal 5% (e o g JSI (5 s scnililall il e il
Al L) jal e Falial) Aial UL ) ALY Sl ) 5 s

PorjectEvalStat.OUT

Statistics output file: which contain the statics of the evaluation of the
simulation results for Canopy Cover, biomass and soil water content (see
2.21.5 ‘Evaluation of simulation results).

(5 sina s Ay gand) AL 5 ) Ul BSLaall =il il cililian) e (s sing iAilian) Cils 3 Cile
el Al
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Evaluation of simulation results slSlaal) il 185 2,22

o HSad) (e A3l J panall A2 CEOERY Ly LillAl (JaaY) ke 23,2 ki) il cilily (i ¢S5 8
lual) alada sl 3 &b g Jualodll s c AL (and die (pandll Allee ol ) g dduliall J pasall dle
(e IS aSa il lalgay) s daalaall @l jial jb qils I cAquacrop «lea blaids (222.2) JSE G

& CC il slhall 43 gads Aln ga g (p8) e adiig quisi o) ((CC) ) il slaall 3lSlae 1
<l yial 5l Adand 5y Al Ul ) shat i g oy Aaiiall 4y goal) ALY 4 e g ceil) oy 4] Aguah Sl sl
Jils I Ayl e s Ayl As las colaall lilga) (g2 OF (Sary Adalae Sl el Ly aialls Al
tdaiaall 5 ghai e Al elazll gl (lali)

Ayl A la g olae 33l 35 s JIay of Sy Al eUasl) we i) ity 1(Tr) Jseanall (g i) 3SLaa 2
ilalsall BM2Y A il (o dall dikiic

slall L) il Sl i B m )Y G5 58 A sal) AL ) iy 2(B) L) (358 g son) AN L) 5lSlae .3
Bl 4 il 4 semd 5 5,)all da o lilea) o (S L o

Sz B (Sl ¥l (s A guall AN £ e e JealaS Y iy (V) Jpanall Al 3Saa 4
Jani Jal 523 (HIO) grn el sbhasl) yipe da doant 3,k e il HI e Jgeanll w5 (HI) slasl
olS\AAH ;Lu\ Q_I‘.JL@A‘)“ ).\.\U

[ trop specitic p ¢ vative p )
b caltivar specific psrameters (length physiological stages)
b management (planting) 2nd rooting depthidevelopment
Step 1: —— alr temperature (GO Days)
Green CI’OP Canopy (CC) Developmem — leaf expansion (Ksup )
b waler siress - early canopy senescence (Kso.)

—_— : Tes tility -':"" ——— loaf expansion (Ks .y d

| SENY S | maximum canopy cover (Kscey)

rr— Py Gecline (lcoedne
------ dj for micro-advective effects ()
Step2: ¥ | porative domand of tho aimosph
Tr=Ks Ks,, CC' Kcy,x ETo .... (crop transpiration)

— crop specific {conservative)
adjustment for ageing (f,g.) and at senescence (fue)
——— temperature stress (Ksy,)
wales stress stomata closure (Ksg,)
m logging (Ksuy)

Step 3: v soll salinity stress (Ksy, cn)

B = WP* Z(TWETo) .... (dry above-ground biomass)
‘ : crop specific (nommalized foo pheric COy and climate)
C0; concentration (fopg)
| synthesized products (vegetative bi harvestable organs) (hesd
L w0l fertility stress (K

Cmm———

Step 4:
Y = multiplier Hl, B .... {final dry cropyield)
l

__E cultivar specific
sufficient green canogy cover

i weater stress before flowering { 1) [ water stress (Kspnin)
and extent of stross fallure of pollination( 1) heat stress (Ksyon)
.._mwesduringyieldbvmljon(t) I_coldmm

AquaCrop (A gisal Sl dday al) b ghill it J<4 :222.2 Js
:Green canopy cover (CC) — Step 1 As¥) 3 sbill(CC) ad¥) ALl slail) 1,22.2

Go Gl JsY) pandll Gemlhy O cang 1peilly Adall i Abgudaa Jpanal) @l el o) (Bia5 <
M ol el A s il £ sl Al i IS Lgnin o5 38 i)y ) pomndl il
Tuning of crops Jealaall & jial jhlanz) 2.10.2 58 A a sa g8 WS g jill ahaia A dag il

.(parameters
2 Jsanal & yia s ddsilad) Jgeandl @ el jl Ciual 1Bl pall e zladall LN pUsdll o B o
ellaal) o Calids dga¥) e g 58 ol e b il elaall (Saall (skaill) sadll 4y A gucaall ddailadll
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[sh A dasle dea) sl sball alea) Sin Lavie ddiSadl) il sUaall dad e (CCsim) glaia) Silall
oiiall ) ezl e (CCsim) - daiall il eUndll da ) )8 J samnal) s e & i) 4 suad slgal s
aail] ¢ salll B 5 (pam Badie 5l 8 Jiall ana Ll sdic de ) se <l e 5ac ¢ ja) g (CCobs)
Allaall adaliall asi JUA o ol ecpall ok 0 Jial) & CCobs i Sy .CC (lill slarll ) ol
slaall ) gem (e WEES) ook e sl ledl) Chuaiia i 2l s e de g ge da 20 8l e

(822.2 Js22) 5 1 el Lol o5 A e e Al

23l 4 (CC) (Alil) plk) GUELEY ol ) 5 gl 12222 Js>

Available software packages. to estimate CC from pictures:

FREEWARE:

- Green Crop Tracker http: ‘www.flintbox.com/public project'5470
-  GIMP http:/‘'www.gimp.org downloads

- IMAGE] http: /rsb.info.nih.gov'1j

- CAN-EYE http: '147.100.66.194 can_eve index.php

OTHER OPTION (not freeware):

- SigmaScan Pro

- ENVI http: ‘www.ittvis.com ProductServices ENVIaspx

- ASSESS http: ‘'www.apsnet.org'apsstore shopapspress Pages ' 43696m3.aspx

- eCognition Developper http: 'www.ecognition.com products’ecognition-
developer

- Image processing toolbox Matlab:
http: 'www.mathworks.nl products image index.html?s _tid=brderb

:&L\AL’LJ‘\
el lata) il 5 e Taall sl 3 Ll i) cuiadl ol geall 81 e dilad cay -
_EJ}.A\ REAEN
) ) ) e 55 8 Sl ks ) oLl oY1 ] st Ky -

o wadll 3 sall 5 sl jall Ay il Y 6 gl Jomdy ilgial) 3083 ooy -

Ll b lSlall Qi die dlaa 3Slaall =i (Fleld data dia cilily A s saasall) Llisll bl an )
ALYl dailan) & a5l pans aa 58 (5.21.2 3_8) Evaluation of simulation results s\Slawl) gl awss
Dsdall dilaie o 4y il s gl g 4y semd 5 obae Culalga Y D) slSladll (55 (o Sy SSLaall a5 paall Gandl) )

rlalgay) odgr il juaa¥) ) elaad) of Cus o ) Ul adaiall 5 480 pall adill G (380 51 aded L

(A soa) ALSY CSaall o) £LY) Ll 4 snd (5 siise g 3153 Jial) 8 Aldadl) 3aanl) AaS of @is3 |
Jaall B la) A8 = Qdaall
Jia b gl obadd) <l s ECW sl obae dasle 5 / 5 ECe &lai¥) da b)) a5 pall die Jae ||
Aol 5 Al Al OOl Auliall s Andaiall dadll o G 51 pae
2.22.2 5 80 8 zlaiall Sl &gl (s siae LBl 225
Crop transpiration (Tr) — Step 2 46 3 ghill (Tr) Jsasall il 2.22.2
DY) Gy Y ae Jgeanal) w8 Jalas Gy oo pal) e Al dad (o puay (Tr) Jsmanall o i) s 3
lall s il dale ) elarl aa J sanal) i dale caaliy Al dgal) Cdlebes das 53 el slga) il
:daxd YT Gaagy g Al J geane <l il )b (& K gl 55 Jil

-

~xiw :Check reference evapotranspiration (ET0) (a4l - Al dad o (383 o

ETO a8 i (s (e S (S .[FAO Penman-Monteith 4a ks 3 54l ETo 8 AquaCrop

New_LocClim gelin 8 sanall (5 gl) Lo siall o o 3lSLaall d dasiivnall Zpa ol ETO o 43l
il &l e seae 38155 () Gany 23ae a8 al
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(AN G sl 3 (Say) (Anall Flial) a8 mali 0 New_LocClim :b22.2 Jga>

New locClim is a software program and database, which provides
estimates of average climatic conditions at locations in the world.

Reference: FAO. 2005. New locClim, Environment and Natural
Resources, Working paper No. 20 (CD-ROM)

Lo sl 4 5all Aalall 4 3) sall BlSlaa il ;(BLSaall 3 Al 8) AN A ) pla s giaa e (AT o
Ll (s sinal B ol dagl) () sSiud BlSkaall Ay (8 hla IS8 Sl 4 ) (5 gine s a3 13) A51a0Y)
DAl e s S ST & el (5 gine 508 Gangy SN Jlad) dagday Dbl Ul 6 sl A S
el e 5 4 gal) ALK 2 5 i) 5 J guanall ) g o dadaiall Al 4 3l (5 sina dail o)l
LYY L) A ) s ginal 2Ol Jal e ol ) (RB1aY) da s 1) 17,2 anill aaiy
Gl slaall skt e (W) osdall dilaie 8 SLall 4y i) (5 sine iy 1 Al Ailad) 4350 gall (e (33
Al Aol i) Hlie V) Gae 33YG sail) 550 JA W ol i 3Slae &y J seanall (g0 il
(e (3883 A pe Sl elasll i/ 5 J seanall i 8lSlae ¢S5 Al 1)
L g ooty Jsendl pailady Ll ahiey aaady My 1pgdall dBkis G a3 -
sl aady (14,2 580) 451 cale (A il Gee e 4 3l A i) alliad il
(Lshd) dgal 5 6.10.2 5 il )J sanall Cile 8 ) gaal) dikaial _alac V) Gasll
il (O e Ly ol Jiall 8 dlie 3y plaall ULl ()5S5 O cong 1eeagal) g obaal) Jsbagdl -
Agag 0585 Of Jual 5 b S (5 k) J shagll dla 3115 4l
el dilizf oy ¥ Adlall (o)l ApaS Gadadll Gary aaly 1(gadiill (a3g N ol (Gadi Bas -
a8 g olaad aliiiall e a5 sl sl il S8 g8 oy gaid 330 311 sl
AL ON (il iy aants Jaal) 513 5 B il e aiload sants 315 sadad) Glaal) -
Dkie ) Cpny 211 CN el 55 il die Jae (14,2 3 al) 4l cale b dadiad) 484 5 jugl)
bl glsall e g ) Jia) JiS el ja) s 2y elaadl g ()Y cilalasiul 5 Jual)
Jiadl 3l cale A
sall mhans (Bee iy O Sy A gl olall mhans (Bee e 305y daing (215 g ) gmal) -
A (sl el mhaw (aibad 15.2) 4 sall 4nall Cale (8 spaal oy g 3Ll US4 sl
Aol adae (ailiad AalE 8 g ) 3 graall 5 jlaa
(5 sine a3 (K 1(W) ssiad) dllala b Sadiaall dlad) 43 ) (5 ginal duslial) g dandadall dagl) Cm 08 0
Sy Al Fleel o (Rl e clie 38 ) (il (20,2 JS2) siall dalaia b Sl 4 0
bl 20.2) saill 3550 I Ligma il 8 Geliall L) 3 530 (5 sine go Wi Al 8USLaall 52 g i
Bodle Lol (S Y Al s gl el (5801 A 4l Cum o semanall pu sl e (3815 138 5 (Al

s G0l water content s closa Sod water (Wrjes close
A Rainy 1 Fiokd Capacity (FC) wmﬁ‘m‘ ——Long dry
period
.
Ooservesd Wi ==
sbesnce of
w -uuu::::

S— 5 —~~L.,..,.M;.:
(a) (b)

iy (Wr)usial) ddhia 8 5 jadaali(kis) dulial) pa(hghi) dalaiall 4 3 sl 45 jlia :h22,2 JS&
Al pdaa ailad b dailall Jgdl) Al (b) 9 dsliad) dadl () Jpad 22y Aadaiall (W)

08 = BlSlaall Jandd die claa 38l Gsm} (Field data Aalis clly 498 & mMX\) Aglaal) ULl auy )
Ayl diban ) &l Hhsall pans 2a 55,(5.21.2 5_38) Evaluation of simulation results 3S\aall zi ayss
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A 5 Aglial) dad) 4 (e (385 il e (ol sl e d dadaiall Wi dag S 13) BlSlaal) agiil <5 paad) (sl )
Ayl cale b cpaana) il J sl

b il 1Y) 5 bl 3yl A dliad) Aesd) (e Ly 8 ) o3l dihaie b el & 6 gine By -
sl dikie 8 dadaiall el 4 5l (5 gine dagd (e ) ol el syl oda e 8 dulidl Wr
(a-b22.2 JSd) damaa pe le V) o dial) el saaadll 2l () S5

gk 58 Ales A ) Jsdll aa e Ly B )sdad) dihaie (& Sl 4 i) (6 sine A (aidS -
e o sl el syl oda (Jia L3 Auiall W o CilS 13) ¢(gpnd s gmaa ol 5 e S85) il
e e ailall sl aad saasall ail) 585 ¢ sdad) dikaia b dadaiall Sl 4 i) (5 sina dad
(b-b22.2 J8i) dania e

Above-ground biomass production 4L 3 ghdll (o ¥ 358 43 al) ALl U 3,22.2
(B)Step 3

Uaeall el (T/ETO) Asmsill o815 & samall dad o puims B a1 (358 &y ol AL 20 A e J g o
da o825l slgal iaie Cilie 5 JSE it e V) G 535 dlga) 35T me ((WP*) 4y saal ALSH oloal) Anlisy
Jpana ) yial b 4y saaldl ALK olaal) Aa iy Aasall Al xs cold stress — air temperature curve 3, sl

Sl Gl (5 shaall Cilags < yedal 13 1o2 ) (398 Ay gead) ALKH A latall g AdBal) adll cp 8 o
Jaall 8 Al 5 4 soad) ALSH Aadaiall al) (G 3 galal) ol jall (€5 o ¢Sy il 5 bl ¢Uaall g
oe Al
3 yade e 380 4y gunl) ABKY Alial) UL ras o 1Y) (368 Ay guald) ALK clie Mg -
g, gadll 360 A G e dmcay Jiad) 8 L) e 3 )l 5 jmall (3hliall (e 2 g0aa 230 8
Gy Jiall G plall Aliaa s (JBY) e as 5 g e i) SIS JSG 5 S cilial) sl 58 o
Lol AR e Jgeanll 4530 65 550 n Aan Lgedl) 2 (8 G dels 48 cilinll 35
sl s 5F 0 oy Jinl) 8 53 gk By gom AN (61 A€ 0 il (Y1 558
Ao sual) ATKY 508 die Laludial
32280 Ciual gall 5 (315 @ yiall Jie :AquaCTrop YeStas ¥ Al &laal) Gany Jgan -
(Bl Jadl 2ie il Euaat 6.21.2 38)

Crop yield (Y) — Step 4 4zl 5 shill (Y) Jgasal) 42 4,22.2

ey J panall i die Aniiall B (Y1 (358 Ay sond) ASH llea) Ao o pimy Y sl Al e J gl oty
o ol Jalay o pall) Janill iy 8 HI ded Joaed o35 sadll 550 A ilalga) Cliaa 13 HI dlasll 55
BlStaal) g ailaall J gamnall ) yial b Gansi o cang  HIO o2 sall slaall 50 dad (e Ailise H] da () 5Siasd (1
HI Saadl el s Saas 4y il £l 45 ) sall dagaall
4l sy 13) :(Check the reference harvest index (HIo) (224!l sbasll jéisa G (3885 o
1aile cundl 0 5Ss 38 il @ ghal) JS ta Al el J geanall e e dilida dadaiall J gandl dle
G Jpmndl ¢ 53 48 5K Lavie Jall 58 138 06 35 (HIO) an el dasll jdigal 5 liaall Legll L)
Al danl) ydihe el a5 (f e d seanall Cile L oaand a3 (G3 J peanall (e dilise 43Slas a3
Saall e dad 0585 Of g A den e Apsaad) Gl 5 Jaalaall Cpngd e elld g Jiia) B
Jpanall clile b saasall Gaal 8Y1 il (e sl dulaall Y el

Input /Output and program gl clilas) g zI AY) [ JAiay) clila
settings Files

Jyaall (S set up et JI zUsy Y5 stand-alone Jiiue z<U 2 4 AquaCrop version 6 z=t_»
cale JS5 e el ) o S0 hittp://www.fao.org/nr/water/aquacrop.html Jsl sl (e UGlas alill e

Sle dranid b gradl Caldl (e el pll ) A5 padiidl & 8 AQUACropV60Nr26042017.zip L sae
A calall s sing of ey 53l AQUaCropV60Nr26042017 sl

AquaCrop.EXE (ssull calall 1
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http://www.fao.org/nr/water/aquacrop.html

:s* 5 subdirectories 4e 8 CliSa a2

(JRay) cilald Al Y dge jall AgSall) DATA bl -

(A ) il dail clalall dpual Y1 Ao il A3SW) IMPORT ol -

(Adaad) ) el il Gl yaY) A jall AK4ll) OBS cldl el -

(1 AY) il Azl y8Y) de @l A4 OUTP ) AY) clile -

AT il ALyl (6 sing A 5 BlSlaal) () e Y Dl @Y de @l 4S4) SIMUL slSlaall -
dpal ;@Y adll Cala g (. PAR) £ sl Azl @Y cilalae Yl <lile s Maunaloa.CO2 ek e
.(SOILS.DIR 4l jailail

| [4 + | AquaCropVEONr26042017 — O b4
Hame Share View e
= v A « Desk.. » AquaCropVe0Mr26042017 v O Search Ag... 2
# Quick acce " Marne Date modified TyH
I Deskt: DATA 8/22/2017 10:51 AM  Fils
4 Down IMPORT BAT/201T T:26 PM Filg
#& Onelh OBS 4/26/2017 9:45 AM  Filg
. ouTp 8/22/2017 2252 PM Filg
|=| Docur I .
SIMUL 8/28/2017 &:00 PM  Filg
&=| Pictur | | _DEISREG.ISR 4/26/2017 %:41 AM ISR
AC Final ] _ISREG32.DLL 4/23/1997 1:16 AM  Ap
AC Final % AquaCrop.exe 4/26/2017 %:37 AM Ap
Final_trar % AguaCrop.ico 12/20/2006 9:15 AM  1C(
Final_trar || DelsL1.isu 47262017 %:42 AM 15U
f@a OneDrive
3 This PC
B Decktop
|if'| Documet

* Downloa
J‘) Music

| Pictures

10 items S 2| e

Input files i) cilile 23.2

Y gatall sl e aa ) A &l piatie JBG) ()5 Adaanad) Jal g2l (0 st ppa 230 ) el Junlis 2 Uisg
pmmnall ailiad s klie iy G Al (0S5 Woyatl Ay calld U gliad 4l ey 020 5555 U
Gilasbaa g 4 il adade Caua g &y il Gailbiad Jodi J pasall led el ) A8l 2aad Al 5 HlaY) Slel ja) 5 2 il

(823.2 JSE) (s 5l el yals Jiall 50 el ja) 5 IaY) el sa) a3 sal) olual
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A 4 Asalia cllaan O gt Jiad) S Al el ol

*Minemum and Maximum air tem perature |
h *To ‘ - -
*Rainfall

L0, concentiations ETo calculator
Mauna Loa Obsorvatory (Hawall)
Jpmaadl
@ € S5 EEE e el e S sl Ji“
-~ L Aadlae JBY) el Ll g ciiaall 3adaa il el ldl Ji= 4

) adada aduas Ogar Okc, Bpyp

o m;...t..af e Ksat
4— o Cilibul) Bac@ 8 duda) ) addll ‘___,4_._)..:
o &isipedo-transfer — ! daclill @& ).|J| £y

o 44354l 5 iy gaaaal)
Adjal s mhe allea

B — ol

‘.\_o.A.'

3 4 ale! el
J.ﬁhx\ EPR e o~
e 4— R
T ARG e JE RSy

;. 4 ..T, ¥

_gj\ 3 la Slg! el

‘ - s.‘&»‘
- ‘f)"_u.x__;‘;)"_'g-h:._-:'_u
. FrlG

AquaCrop gt Wil can Al clibyl) 1a23.2 Js&

.user-interface pxiua) dgaly A e Al 028 gla jiul (Ko Cua dpar clile b Al G385 a4
Loy il g J panall L g (A (Rl el e lall) Al (atliad 5 ¢ sl pailiad A il Gl
DATA subdirectory 4. il 454l GAL\..A\J:S\ Jaayl clile cp A3 20 Bl Jadi Al B saill 30 7 A

o ondl 4 AquaCrop folder alas (e

ole sind Gl il G de sane sland e (g 5iad Al (*.CLI) glall lile —
air temperature data (*. Txn) slsell 35l s da o clily =
reference evapotranspiration data (*. ET0) x> <!l - asll by =
rainfall data (*.PLU) g_okall Jshell Slily =
atmospheric CO2 data (*.CO2) sl D) @’ Os SN 2l l G Jle S iy .
Jyandl pallad e s 5a5 Sl Crop files (*.CRO) Jsasdl clile
re ol Al e il (o pean g sia3 A Irrigation files (*.IRR) g <l —
Sthall ) zlial Clual Clasles
U (el sl 5l ol e s ddidadll (5 )l lae DlpaS s ufi i m
Ay Jsla dlacy Clagles
Aoty ah @Al daall palbad e o 4a3 3l 5 Field management files (*. Man) Jisli 3 la) clile —
A J sl
Al alais pailias ‘_Ac 53 A Soil profile files (*.SOL) 4l alaie lila —
A gl sbial) o ailiad e (g 6ia3 Al Groundwater files (*.GWT) 4 sall sbuall cilile
(*.SWO0) slSlaall 5 5 Gylay xie 4y il adaie b Aigead) Jag il clile —
(*.OFF) psssall z s 8 Jiall 5,00 by i clile —
s kall lile e cpe g G el o alSlaall Joeal A 33U e glaall JS (g giaT g jlie lile
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saill 358 e Glaglaa e 55383 3l Single run project files (*.PRO) 2_die Jiadi ¢ 5 pie ilila
A Y da gyl g Al Gl ) JLAY) Clile A gane sland 5 galiyall Ol yial jb cilalac) 5 lSlall 5 5
s sall A8 5L Gl

e claslaa e g 5ia3 Sl s Multiple runs project files (*.PRM) cSbiadil) aaaia g 5 pie ilile
o gyl 5 Aal) Gt 3l JLSY) Clile e pane eland 5 81SLaall 5y 5 gaill 5 5 5 el yall Chl jial s lalac)
e J<U lh 5 s sall A sl ells g 30 5Y)

(a3l Agal s DA o Leela sindd (S text files o e 3 dfiadl sl yall o 535 L ¢Sy
Aad OBS 4 il 4l b 4553 dglial) il ja) clile (685 bl il slSlaall il ands Jal
AquaCrop

(*.OBS) 4ial) gl yall cilile

i al Ol dal (e aadiuall dgals e Wl iiul 5 text files dwat ks Lalial il (a3 (Sa
Lol lald) 3a8 ol ETO (o2 e i - yais PLU s _kae Jsha sTX 30 s ik L) s ETO oxa el
AquaCrop ds« A IMPORT e dll A&l A Ll yidl

(*TXT) Adlidl bl Lai il

Climate file (*.CLI) #lal) cils 1.23.2

el das ) s LEY) s dhas il ) (s 5ian (@9.2 JSE0 5 b23.25 @23.2 Jsaall) Flall Gile
(*. ETO i Al ciley (*, Tnx) 30all 4a 0 cale cland e <AquaCrop version
(*.CO2) s ansl S e calay (*.PLU) shall Jshell <ilas <ETO)

L(CLI 483l cilile) Flia CGile 4333 :1323.2 Joa

Format il ia gl Shadl
String of characters <~ il i) il sinal Cans sa JY) Jladl | 1
Real (1 digit) (32! 54 »0) Asis a8 AquaCrop 4auiad, | 2
String of characters <is = il (* TMP) 5 (*. Tnx) slsell )l el | 3
String of characters <y, duls (*. ETO) o2l i il il ol | 4
String of characters <~ dlul. (*.PLU) s hdl Jshel calasl | 5
String of characters < s il (*.CO2) sl & s S ansl S 3S jicileand | 6

L(CLI 2833 ae clilall) FU Cile o Jlia 1h23.2 Jgaa)

Lima, Peru 1Jan-31Dec1995 - Data by International Potato Institute (CIP)
6: AquaCrop Version (March 2017)

Lima.Tnx

Lima.ETo

Lima.PLU
Maunaloa.CO2

bl Johagdl g aa yall gii- A4l 5 50l clile 2,232
Temperature (*. Tnx), ETo (*. ETo) and rainfall(*.PLU) files

Jshels (f23.25 €23.2 Jsaall) s el i A4l (d23.25 €23.2 Jseall) el sl 50 a dan lila elliag
e alli 5 (Sl Al (i (h23.2.5 923.2 Jsaall) s skl

il e cilesladll Jenis ¢ 8l -
) o sie dal e el -
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Gl a5 S sl o records Slladl (el 5 =10 ) e das IS Sl 1) CBladlE -
- AN A el ol WL-10 ) e a5 o siall Aa ally Alie A yedl) sl aLI-10 dasssial o) e sall o) sel) 350
O S aalls Al (g haal) Jshagll (5 el ol sll-100 sl el (a5 o sllifae o Alia oaa yall 5
0o 10/1) 1digit (335 8) sl 8 e reals 4dis i integers dassa slael (e il e Gl (S

(iadal) 5 Al

(TMP, Tnx 48aY xa clila) o) g¢d) 51 a cila 3 cila 44 1€23.2J 92

Format il Ca gl Shad)
String of characters < dlula Calall il ginal Caay g8 Jo¥I Lhaud) 1

Integer ceso i, | Aaliall Gllal) et laed e AVAl joe € o035 3 a1 e o)

(Reds iy =3 5 o110 J lily=2 5 e g lilp=1)

Integer gasa o8, (e 1 10 d21 S11 S 1) Sl IVl [ 3

Integer gusa o8 ) Jaaall J N1 el 4

Integer gusa o8 ) (32350 Ainy asi yo 32 OIS 13 1901) Jandl 1Y) A5l 5

glshe | 6

String of characters s~ dlul Y il eland 7

eaballs )l allds ;0 TMax (°C)  Lsdlis) all i 55Tmin (°C)

String of characters s~ lul === Lo hd

&S 5l adl-10 ol ps IS 9
real (1 digit) (s3] 5 & ) i gl A (lsie) -

real (1 digit) (s:a)5 5 ) ida e S ad A3 (i) -

(TMP 5| Tnx 48aY ga cilila) 5l a 49 dile 4 ¢e Jba 1d23.2 Jgaad)

Daily air temperature data of Location (Country)

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

2000 :First year of record (1901 if not linked to a specific year)
Tmin (°C) TMax (°C)

7.0 15.0
8.0 16.0
9.0 18.0
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(ETo 48aY g cilila) (o sal) - Al cile 443 @23.2 J2a

Format i) i gl hadl
String of characters <~ dulu il il sinal Caay s J5Y1 Ll 1
Integer gusapd, | Lalall Gl guent daai o YAl e S p0dien 3 a1 e o) 2
(Res Ul =35 2410 J Clil=2 5 e s wlile=1)
Integer gusa o8, (e 10 d21 S 11 S 1) Sl IVl [ 3
Integer qusa o8 ) Jaull S el 4
Integer mesa (32230 By Jai ya e S 13 1901) Janll 1530 4 5
Sl
String of characters s~ dlula Y gaiall elawd 7
(‘Average ETo (mm/day)’) asiae o sall ii- jall au sia
String of characters <is s alul. === Linli | 8
real (1 digit) (325 354) ads o) e 5 al-10 Sl as IS 6 s oan sl i Al lawgia | Q

(ETo 48aY g cilila) (2 yal) gii- Al cila ¢ JUia £23.2 Js2a

Daily reference evapotranspiration (ETo) of Location (Country)
:Daily records (1=daily, 2=10-daily and 3=monthly data)
1: First day of record (1, 11 or 21 for 10-day or 1 for months)

1: First month of record
:First year of record (1901 if not linked to a specific year)

1

2000

Average ETo (mm/day)

.(PLU 48aY e i) (5 haall J ghagd) cile 443y :23.2 Jgaal)

Format gl ia gl Jhad)
String of characters <~ il Calll il ginal Camy g8 JoY1 hadd) 1
Integer s o, | RALall Clball mesd i o AVA G S o2t 3 S 1 el | 2
(Bt by =35 4410 J @lile=2 5 4 sy 2lilu=1)
Integer s & (UeSN 1 S a-10 021 S 11 51 1) el IVl asdl | 3
Integer a4 Jaall J N1 el 4
Integer a4 (33350 Ay Jagi ya e AS 13 1901) Jaaall 1Y) il 5
gMLbe | 6
String of characters <sa lul Y il eland 7
(Total Rain (mm)‘) a kel Jshedl Jua)
String of characters s~ aluL. === bi.bi | 8
real (1 digit) (saa)s 4 ) Ada a8 Ded sl a-10 Sl ps JS e gkl Jshell Jlea) | Q
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A(PLU 48aY g clila) (g ke Jshaa Cila oo JUia th23.2 Js2al)

Daily rainfall of Location (Country)

1 : Daily records (l=daily, 2=10-daily and 3=monthly data)

1 : First day of record (1, 11 or 21 for 10-day or 1 for months)

1 : First month of record

2000 : First year of record (1901 if not linked to a specific year)

Total Rain (mm)

acoo
P svoo

Aagije e LAL clibll 4 gd cillau giay (ETo 48aY g cilila) e e i dile oo e 1i23.2 Joa
A3 alay

Mean monthly ETo for Axum (Ethiopia)
3 : Monthly records (1=daily, 2=10-daily and 3=monthly data)
1 : First day of record (1, 11 or 21 for 10-day or 1 for months)
1 : First month of record
1901 : First year of record (1901 if not linked to a specific year)

Average ETo (mm/day)

34
3.5
4.6
4.9
54
4.8
3.5
3.2
4.1
4.2
34
3.0

CO2 files (*.CO2) ¢3S ausyl AU & ile 3.23.2

4 ye @l i) e ALl (ppm O salall S ¢ 3a) s siall (s SIS AU e 38 i e sie e CO2 ale s sing
1(d23.25 €23.2) 4l e i) gudati (k23.25j23.2 Jsaa) el casi il
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e sl s CO2 35 5 Cism AQUACTOP gebie off «ilal i sasmall e il Jal o
Al il Jal (e 3aaaall CO2 ad o linear interpolation dhs J1ah eligiul dlee 35,k
Aaadl

first sY) Al saaaal) Aasdll gle CO2 385 b pasid roaall Glaill s il Jal e —
<l swdl)last specified value 3529 4l saaaall dadll of (A8l < silll) specified value
(2.21e Jseall) Jlie¥) g calall A 347 ad «CO2 e olii) vie | (23a30)

last specified
'y value -
T “S.._i constant
&
8
&,
no values specified
_ constant i or those years
E ’ : ‘\\\\\~
‘\‘ I" : “\ \‘:\\\
'5‘ ” * ~ b Y
LN Y Y >
ez :m"ed time (year)
.CO2 clils o ghaii Al 2o 6dl) :¢23.2 Jsddl
(€CO2 Aaad) aa clilall) CO2 il (S ) 4y 1j23.2 Jgaad)
Format il ua gl Sl
String of characters < > dlula il iy siaal Caay oo J5Y) Jladl | 1
String of characters <5~ 4.l CO2 (ppm by volume) Year ;<Y saiall slaul 2
String Of characters QJ}); PRI —————m——m—m—m—m—m—m——m——m—mm—m——=—==—=== L A 3
e JSaaa 4
Integer g a8 pladl
real (1 digit) (s2a)5 45 ) s o8 Leas ppm sl B ¢ 52l [CO2] S

SIMUL e il €l 4 Us sias s2le o 68) ‘Maunaloa.CO2' dira) calall (10 <ilily AquaCrop sadivy
058N 2l 6 38 5 A gl il il Calal 13 (5 siny (M23.2 Jsas) Al sl 23S (AquaCrop oaa
e (e lgle Jgpanll & Al Gl aadid 1958 ale 3 Mauna Loa 2a e & sl 5l Dall 4
CSas Aliiaal) ol 8l Jal e Wl (1958 ale (e 2281 ol sl Jal (e Akl 3 a0 Jalis a8 (ud juall 5 aidall

(2.0 ppm) Oslall (& Ole s W jlaie 5ol e

.(CO2 4aad; cilils) €02 ik ¢ JUia 1k23.2 Jsia

Default atmospheric CO2 concentration from 1902 to 2099
Year CO2 (ppm by volume)

1902 297.
1905 298.
1912 300.
1915 301.
1924 304.

w3 N D

2010 389.90
2011 391.65
2020 409.57
2099 567.57
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.(MaunalLoa.C02) «ilall & ppm Cslall (b 5 5ol CO2 S A 4l 38 il :m23.2 Jsoa

Year Annual Mean Year Annual Mean Year Annual Mean
plall & sind) Jass gidl) plall 5 sl Lo gidll plall & sl Jass gidl)

[CO2] [CO:] [CO:]
1902 297.40 1967 322.16 1993 356.10
1905 298.20 1968 323.04 1994 358.83
1912 300.70 1969 324.62 1995 360.82
1915 301.30 1970 325.68 1996 362.61
1924 304.50 1971 326.32 1997 363.73
1926 305.00 1972 327.45 1998 366.70
1929 305.20 1973 329.68 1999 368.38
1932 307.80 1974 330.18 2000 369.55
1934 309.20 1975 331.11 2001 371.14
1936 307.90 1976 332.04 2002 373.28
1938 310.50 1977 333,83 2003 375.80
1939 310.10 1978 335.40 2004 377.52
1940 310.50 1979 336.84 2005 379.80
1944 309.70 1980 338.75 2006 381.90
1948 310.70 1981 340.11 2007 383.79
1953 311.90 1982 341.45 2008 385.60
1954 314.10 1983 343.05 2009 387.43
1958 315.29 1984 344.65 2010 389.90
1959 315.97 1985 346.12 2011 391.65
1960 316.91 1986 347.42 2012 393 .85
1961 317.64 1987 349.19 2013 396.52
1962 318.45 1988 351.57 2014 398.65
1963 318.99 1989 352.12 2015 400.83
1964 319.62 1990 354.39 2016 404.21
1965 320.04 1991 355.61 2020 412.21
1966 321.38 1992 356.45 2099 570.21

O3S 2T U 38 5l 3aaae dad s HLEAY (n23.2 Jsaad) b mdase 8 S CO2 cale Gl sine 3paa any
CO2 S5 o) AQUACTOp ims .¢salall b ¢ 5a 550 A4l 3 i da Lal jil i Jsalaall 2alii) e [CO2]
il J 550 ppm e xie il iy

sl il 8 [CO2] sl desi A (g i 38 A Baraa dad (5 iy CO, ke Ay oo JUa 1n23.2 Jsta
Slslaal) 353 e L () (B Junalaal) Lplii) o o 50 jLady

Constant CO2 concentration
of 550 ppm Year CO2 (ppm by

volume)

2050 550
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[€O,] (ppm)

- only value

-1~ constant
<

time (year)

(N23.2 Jsaall Jla) 58 ill 3o g dagd yaa aie CO2 il Lo (gahati Al 30148l :d23.2 JS&l)

Crop file (*.CRO) J sl ile 4.23.2

ClaleaY ilatu) Coal LS o(Alall g & gual) BTSN 2L eaiie ail) ¢ shaill Canai il J geamnall @l el 5l 343
d}..a;.d\ Slale ;\.ﬁu\ d..as.J (CRO alaialy CL:LQL)) d}.au clala ‘553‘)\);“ JL@A\J :L:)ﬂ\ :\.1‘9.\4;‘5 :\AJSA) e
Uam p23.2 Jsal) sl Jlaadl (8 bl o 5 bl 8 (8l gl 3 sm g ate Glasal aadid) dgal 5 aladiuly

Jyana Cald Yl

.(BarleyGDD.CRO) Jsaaa wile (& JUia 1p23.2 Jsea

Crop Sarley file
6.8

LN

'mlrogo'@'v
o “w o

@
W

2882

NN NS -
Cuolbbit¥fecwausuwnodhorswns

14.9

-a

108
1.1¢
8.150

7\ BarleyGDD.CRO + Notepad - o x
He Eat formet View Mep

: Aqualrop Version (March 2017)
: File protected
s fruit/grain producing crop

: Detersination of crop cycle : by growing degrea-days

: Soil water depletion factors (p) are adjusted by ETo

: Base temperature (°C) below which crop development does rot progress

: Upper tesperature (°C) sbove which crop development no longer incresses with an incresse in tesperaturs

: Soil water depletion factor for canopy expansion (p-exp) - Upper threshold

: Soil water depletion factor for camopy expansion (p-axp) - Lower threshold

: Shape factor for water stress coefficient for camopy expansion (0.8 = straight line)
: Soil wster depletion fraction for stomatal control (p - sto) - Upper threshold

: Shape factor for water stress coefficient for stometal control (0.0 = straight line)
: S0il water depletion Factor for canopy senescence (p - sen) - Upper theeshold

: Shape factor for water stress coefficient for canopy senescence (8.8 ~ straight line)
: Sun(ETo) during stress period to be exceeded before senescence is triggered

: Soil wster depletion factor for pollination (p - pol) - Upper threshold

! Vol% for Ansercbiotic point (* (SAT - [volX]) st which deficient seration occurs *)
: Considered soil fertility stress for callbration of stress response (X)

: Response of maximum canopy cover is not considered

: Response of crop HWoter Productivity is not considered
: Response of decline of canopy cover is not considered
: dusery - Paraneter no Loager required

T Maxinum air temperature above which pollination starts to fail (heat stress) (*C)

: Mininum growing degrees required for full crop transpiration (*C - day)

: Electrical Conductivity of soil saturation extract at which crop starts to be affected by soil salinity (dS/m]
¢ Electrical Conductivity of soil ssturation extract at which crop can no longer grow (dS/m)

: Callbrated distorticn {X) of CC due to salinity stress (Range: @ (none) to +180 (very stromg))
: (alibrated response (%) of stosats stress to ECsu {Range: @ (none) to +200 (extreme))

: Crop coefficient when canopy is complete but prior to senescence (KeTr,x)

: Decline of crop coefficient (X/day) s+ & result of sgeing, nitrogen deficiency, etc,

for Dejen (Tigray, Etniopis) B

Crop 1s soun

Total length of crop cycle In growing degree-days

Response of canopy expansion is not considered

Minfmum air teeperature below which pollination starts to fall (cold stress) (°C)

Dussry - no longer applicable
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.(BarleyGDD.CRO) Jsaxas il (& JUia 1p23.2 J i

| BarleyGDD.CRO - Notepad — a x
File Edit Format Niew Help

@8.158

@8.38

1.3@
15

®

B48
B.812
58
1.58
1.5@
15a8a08
@.12418

@.8@
8.87971

1296

@.ees697
@.aacaee
351

: Decline of crop coefficient (%/day) as a result of ageing, nitrogen deficiency, etc. ~
: Minimum effective rooting depth (m)

¢ Maximum effective rooting depth (m)

: Shape factor describing root zone expansion

: Maximum root water extraction (m3water/m3scil.day) in top quarter of root zone

t Maximum root water extraction (m3water/m3scil.day) in bottom quarter of root zone

: Effect of canopy cover in reducing soil evaporation in late season stage

: Soil surface covered by an individual seedling at 9@ ¥ emergence (cm2)

: Canepy size of individual plant (re-growth) at 1lst day (cm2)

: Number of plants per hectare

: Canopy growth coefficient (CGC): Increase in canopy cover (fraction soil cover per day)
t Maximum decrease of Canopy Growth Coefficient in and between seasons - Net Applicable

: Number of seasons at which maximum decrease of Canopy Growth Coefficient is reached - Not Applicab
: Shape factor for decrease Canopy Growth Coefficient - Not Applicable

1 Maximum canopy cover (CCx) in fraction seil cover

: Canepy decline coefficient (CDC): Decrease in canopy cover (in fraction per day)

: Calendar Days: from sowing to emergence

: Calendar Days: from sowing to maximum rooting depth

: Calendar Days: from sowing to start senescence

: Calendar Days: from sowing to maturity (length of crop cycle)

: Calendar Days: from sowing to flowering

: Crop determinancy linked with flowering

¢ Excess of potential fruits (¥)

: Building up of Harvest Index starting at flowering (days)

: Water Productivity normalized for ETo and €02 (WP*) (gram/m2)

: Water Productivity normalized for ETo and €02 during yield formation (as % WP*)

: Crop performance under elevated atmospheric CO2 concentration (%)

: Reference Harvest Index (HIc) (¥)

: Possible increase (¥) of HI due to water stress before flowering

: Coefficient describing positive impact on HI of restricted vegetative growth during yield formatic
: Coefficient describing negative impact on HI of stomatal closure during yield formation
: Allowable maximum increase (%) of specified HI

: GDDays: from sowing to emergence

¢ GDDays: from sowing to maximum recting depth

: GDDays: from sowing to start senescence

: GDDays: from sowing to maturity (length of crop cycle)

: GDDays: from sowing to flowering

1 €6C for GGDays: Increase in canopy cover (in fraction soil cover per growing-degree day)
: CDC for GGDays: Decrease in canopy cover (in fraction per growing-degree day)
¢ GDDays: building-up of Harvest Index during yield formaticn

Length of the flowering stage (days)

Length of the flowering stage (growing degree days)

35ns pde laval aaiill dgal s aladiuly J geanall Cile ) ALY sbial 5 ) sS3all JAY) Clile guen sLiH) oy

sznaall Jall b clibd) of 5 i) b (il

Irrigation file (*.CRO) ! ik 5.23.2

Field management file (*.MAN) JaaJ 5 )3 cals 6.23.2
Soil profile file (*.SOL) 4l ahia il 7,23.2
Groundwater file (*.GWT) 45l sliall Cils 8,23.2

File with initial conditions (*.SW0) 4% k& cil 9.23.2

File with off-season conditions (*.OFF) awsall z J& hg &l cils 10.23.2

Single and Multiple run Project file (*.PRO 3is gl 3 da £ g e cila 11.23.2

and*.PRM)
12 File with field data (*.OBS) 4ia clly cil 12,23.2

Text files with climatic data (*. TXT) 4dla clibnl el cile 13,23.2
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Files with program settings gl @iilae) clils 24,2
Output files z)AY) <l 25,2

o i) R 3 ) A1 il 0588 a8 gAY il (e e g b 550 SSal) i 0
i g A gy by e (5513 ) 2 AY) il G uadll o AquaCrop 2« SOUTP subdirectory
daily data e sl clilall 21 ay) clile o) sSUaall il s (5 5a3 ) 21 HAY) clile s Llosd iy e (5 gia
j0e Claslea o (g giad

Flall OMase Y gt —

Jyanall ZUl5 jshd  —

A plaa (e Alide el i &y il ols (5 gime -

J.\;“AALJAJM‘)J‘CLAA@:U‘)H\°L‘AL5§3M -

il i 0 e Bl e

A0 yill olae 45 )) gl Adlide 0l yial b —

@V ol Alall zlaayl —

da )l @l el 2,258 Al 1.25.2 8 slaxs ) AY) cilile 8 Aa a4l variables) &Y saiall) & yaia) o
1(10.25.2) 7153 ile 3 slSlaall 25 axi ¢339 . 2.25.9 A slars Lobuadll £ a1 clile b

(bl Ll ja) e dadatall 5 dulial) Afial cililgll) il cilsjie Gile —
BSlaall il apll Cilflma) sigilas) Cila e Cile —

Qs g dadlaad) e 330 Jal e (Excel gebins) sl gal s b lalall (e bl g la jiul S
Climate input variables #Uall @Mass oY gatia 1,25.2

ProjectCLIM.OUT (=) 8! Calall aul

Nr | Symbol Description Unit
Al Sl Caadll Bas 4l
1 Day -
2 Month -
3 Year -
4 DAP | Days after planting/sowing DI/ sl da ) -
5 Stage | Crop growth stage: Jpanall saidal | -

0: before or after cropping; Ae) 3l 2 3820
1: between sowing and Jiall i ¥y A o i1

germination or transplant

recovering; (ilad) - Cpund
2: vegetative development; s mdll il 2
3: flowering; a3
4: yield formation and ripening £ semill sl J -4
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-9:no crop as aresult of early | sUaall 43 s303] Aais J gmana ¥ 1O-
canopy senescence 3_Suall il
6 Rain | Rainfall Gohe dsba | mm
7 ETo | Reference evapotranspiration e - A | mm
8 Tmin | Minimum air temperature Ll el sl 3,0 mda 2| °C
9 Tavg | Average air temperature elsdl 3y mda nhuga | °C
10 | Tmax | Maximum air temperature bl el 3 ada 0| °C
11 CO2 | Atmospheric CO2 gl Bl 8 CO2 S5 | ppm
concentration
Crop development and production Js<esal zlily jshi 2.25.2
ProjectCROP.OUT : (ol yid¥) calall aul
Nr | Symbol Description Unit
Al B8\ aa gl Bas 4l
1 Day -
2 Month -
3 Year -
4 DAP Days after planting/sowing D3/ Gaad) aay L) -
5 Stage | Crop growth stage: Jsanall sai dal s -
0: before or after cropping; Aol )l an o Jé:0
1: between sowing and Jusll 5 clayls Al o i1
germination or transplant
recovering; .
° (i) 1
2: vegetative development;
9 P s pumall il -2
3: flowering; Sy 3
4: yield formation and ripenin
y pening 2 sl Alal) 4S5 4
-9:no crop as aresult of early | . o
A8 il dai J pana ¥ 19-
canopy senescence ol il oLl
6 GD Growing degrees saill 3)) s &l ja | °C-day
7 z Effective rooting depth Jdll 3l e m
8 StExp | Percent water stress reducing | sl 45 A€ Sl algay) %
leaf expansion 48 )5l a9 (e 2y
9 StSto | Percent water stress inducing A A sie A€ Al Agay) %
stomatal closure Al (2] e
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10 | StSen | Percent water stress triggering | sl 450 4o Sl dlga) %
early canopy senescence elbaall 435800 e (aa
5%l il
11 | StSalt | Percent salinity stress L dpaSdasldldlea) | %
12 | StWeed | Relative cover of weeds 3 jlall e A sl oUaal) %
13 CC Total green Canopy Cover of pad¥l Sl el %
crop and weeds Qlie¥l s Jpanadl Jlay)
3)\...'4]\
14 CCw | Crop green Canopy Cover in pad¥l Sl el %
weed infested field she Jin (A Jgandl
E‘)L\'AS\ A_}\.MQ\)]LI
15 StTr | Percent temperature stress Ly A€ Gl al ALY | %
affecting crop transpiration Jyandl 238 e i g2
16 | Kc(Tr) | Crop coefficient for il J pmnall Jalza -
transpiration
17 Trx Maximum crop transpiration of | Jsasall (e ebe¥ il | mm
crop and weeds 5l GlaeY) 5 J geanall
18 Tr Total transpiration of crop and Jpanadl ¥l il | mm
weeds 3 bl ClaeY
19 TrW | Crop transpiration in weed sie Jin (A Jsandl &1 mm
infested field 3lall e VL
20 | Tr/Trx | Relative total transpiration of el el %
(crop and weeds (100Tr/Trx) 5l i Yl 5 J geanall
21 WP Crop water productivity Uaadll J panall sl 4als) | g/m2
adjusted for CO2, soil fertility Ll 4 pead s CO2 dal
and products synthesized daiiadl Cilatidl
22 | Biomass | Cumulative biomass produced | xSl 4adial 4,51l A1SH | ton/ha
23 HI Harvest Index adjusted for Jédl Jaal slaall i | %
failure of pollination,inadequate | Jiaill 4US aae 5 =il dlec
photosynthesis and water Sl AgaYly sl
stress
24 Yield | Yield (HI x Biomass) A x Abaall Hi5e) Aal) | ton/ha
25 | Brelative | : Relative biomass (Reference: | :as_<ll) 4l 4, 5al) 411 %
no water, no soil fertility, no soil | seal ¥ JSu dea) 22 ¥
salinity stress, no weed sl el Yy 4o Al 4y st
infestation) GlieVL Alal Yy 4
( EJL.'AM
26 | WPet | ET Water productivity for yield | ¢3al 3 audl olull 4aly) | kg/m3
part (kg yield produced per m3 | i JSI datia dle 4S) ala)
water evapotranspired) (aie ol xS
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Soil water balance 4!l ol 433\ 3« 3.25.2

ProjectWABAL.OQUT :(al yié¥) ald) aul

Nr | Symbol Description Unit
PR el Caall 32 ol
1 Day asdl | -
2 Month el | -
3 Year ad |-
4 DAP | Days after planting/sowing DA/ Gl am B -
5 Stage | Crop growth stage: Jpanall gai Jal e | -

0: before or after cropping; Aol 3l 51 80
1: between sowing and Jusll 5 clayls Al o i1
germination or transplant
recovering; (et s
2: vegetative development; s mdll il -2
3: flowering; Sy 3
4: yield formation and ripening 2 szl sl 5 -4
car?ég;) sc;éaZsacseicr: sultof early A Al 4&: );,SA}T:L,&\\JAL:‘?J-\
6 | WCTot | Water content in total soil S adada & oliall (5 5iae | MM
profile
7 Rain Rainfall bl Jshel | mm
8 Irri Water applied by irrigation @ Alaud 5 Ashadll olaall | mm
9 Surf | Stored water on soil surface O Al wha e 4l bl | mm
between bunds Gladdl
10 Infilt | Infiltrated water in soil Ll ahade (8 4s) N el | mm
profile
11 RO Surface runoff bl ghall | mm
12 | Drain | Water drained out of the soil Ll o z A g eadll slall | MM
profile
13 CR Water moved upward by capillary | gl& ¥l daul g saelall olll | mm
rise o=l
14 Zgwt | Depth of the groundwater table (- | 13 -9.90) 4 sall sbiall xhavs 3ac | m
9.90 if absent) (sl
15 Ex Maximum soil e ¥ 4l as | mm

evaporation
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16 E Actual soil sl 4l As | mm
evaporation

17 E/E Relative evaporation (100 el el | 9%
E/EX)

18 Trx | Maximum crop oY) Jpand) =i [ mm
transpiration

19 Tr Total transpiration of crop and Clie¥ls Janall il Jwa) [ mm
weeds 5 juzall

20 Tr/Trx | Relative transpiration (100 il 2l | %
Tr/Trx)

21 ETx | Maximum b Y i A | mm
evapotranspiration

22 ET Actual aaall i Al | mm
evapotranspiration

23 | ET/ETx | Relative evapotranspiration (100 ) 2 A 9%

ET/ETx)

Soil water content (profile and root (Ui dihiag ahiall) 438 ol (s 5isa 4.25.2

zone)

ProjectProf.QUT : o~ @Y caldll aul

Nr | Symbol Description Unit
€§)'“ )A)ﬂ &_LA)X\ 3&;}]\
1 | Day psdl -
2 | Month e -
3 | Year adl -
4 | DAP Days after planting/sowing D3/ aoall 2 WYY | -
5 | Stage Crop growth stage: Jpanadl saidal e | -
0: before or after cropping; el sl w51 d8 00
1: between sowing and Jusll 5 Yy A o 01
germination or transplant
recovering; - ,
X () 10
2: vegetative development;
9 P 5l sl 2
3: flowering; a3
4: yield formation and R .
ripening goaills A g8t 4
-9: no crop as a result of early s m s . k 9
5 ,Seall Ll e Uasll
canopy senescence ?
6 | WCTot Water content in total soil profile | 4 3l ahaie JalS 8oLl (s 5ina | mm
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7 | Wr(Zx) Water content in maximum Uladll o) Adhaie 8 obiall (5 sine | MM
effective root zone (sadaal)
8|1Z Effective rooting depth Jadll 31l 3ee | mm
9| Wr Water content in effective root Jadll H3al) Adhaia (8 oball (5 sina | MM
zone
10 | Wr(SAT) | Water content in effective root Jdll Hiall dalaie & obiall (5 5iae | MM
zone if saturated dandia CilS 1))
11 | Wr(FC) | Water content in effective root Jadll sl dahaie A oball (5 sisa | MM
zone at field capacity Alial) daid) vie
12 | Wr(exp) | Water content in effective root Jadll sl dahaie A oball (5 sisa | MM
zone at upper threshold for leaf 3)sY) sl Llal) Al e
expansion
13 | Wr(sto) | Water content in effective root Jadll Hiall dalaie 8 obiall (5 5ina | MM
zone at upper threshold for Glabisall BAY Llall diall e
stomatal closure
14 | Wr(sen) | Water content in effective root Jadll Hiall dalaie 8 obull (5 5ine | MM
zone at upper threshold for slaall A3 il Ulall Al e
early canopy senescence 5_Saall  Aall
15 | Wr(PWP) | Water content in effective root Jadll Hiall dalaie 8 obiall (5 5ine | MM
zone at permanent wilting point plall J gl as e
Soil salinity (profile and root zone) (sl 4his pa ahaiall) 4, il 4aske 5.25.2
ProjectSalt. OUT: ! yié¥) ald) aul
Nr | Symbol Description Unit
A8 el Caa gl Bas 4l
1 Day asil -
2 Month el -
3 Year ) -
4 DAP | Days after planting/sowing DA/ Al aag ALY -
5 Stage | Crop growth stage: Jpanall gai Jal e -
0: before or after cropping; del 3l o 51 U8 0

1: between sowing and
germination or transplant

recovering;

2: vegetative development;

3: flowering;

4: yield formation and ripening

-9: no crop as a result of early
canopy senescence

355l Aag Jpase Y :O-

Qi) o)y il o 11
()
Jeo¥3

gl g ddall JS35 4

5%l il oLl
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6 Saltin | Salt infiltrated in the soil profile | ahis & (=aI_1) 4 miall #3WY) | ton/ha
4

7 | SaltOut | Salt drained out of the soil i aaie (4 485 adll #3Y) | ton/ha
profile

8 | SaltUp | Salt moved upward from the sl mhau (e selall #3WYI | ton/ha
groundwater table 48 5l

9 | SaltTot | Salt content in the total soil 4yl ahaie JalS L #3lY1 s 5isa | ton/ha
profile

10 | SaltZ | Salt content in the effective root | Jiall dihie 8 #3WY! (s 5ine | ton/ha
zone Al

11 Z Effective rooting depth Jladll 3al) (ae m

12 ECe | Electrical conductivity of the Lo paliiud 450 5l 48U | dS/m
saturated soil-paste extract from Dl dhaie e dapdiall 4y i)
the root zone

13 | ECsw | Electrical conductivity of the soil | & 4l slul Al <l 48U | dS/m
water in the root zone BAENETISN

14 | StSalt | Salinity stress Loldl el | %

15 Zgwt | Depth of the groundwater table | 12-9.90) 4 sall sbuall o 30c m
(-9.90 if absent) (s a

16 | ECgw | Electrical conductivity of the 48 sl oluall 40 oSl BLY | dS/m

groundwater
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Soil water content (compartments) (</_aall) 43 sl 5 sisa 6.25.2

ProjectCompWC.OUT : ~al y#Y) calall au

Nr | Symbol Description Unit
A | e o= B!
1 | Day asdl -
2 | Month el -
3 | Year ) -
DAP Days after planting/sowing DA el e BN -
5 | Stage | Crop growth stage: Jyanall gai Jal e -
0: before or after cropping; del 3l o 51 Jé:0
1: between sowing and germination Jasl) o sy A G o
or transplant
recovering; (i)
2: vegetative development; mtl il 2
3: flowering; 3
4: yield formation and ripening £ sl Al S 4
car?(-)rr;:/) SC(;?\E:cseicr:SUIt of early eldasll 45 a0l A J }:Z; \\J‘_;ﬁs-\
6 | WC1 soil water content compartment 1* * 1 aaall (84 il ol s sisa | VOl %
7 | WC2 soil water content compartment 2 23 all A4 ol s sias | VOl %
8 | WC3 soil water content compartment 3 3 eoaall A4 i sl s sisa | VOl %
9| WC4 soil water content compartment 4 45 aal) 44 il ol s 5inse | VOl %
10 | WC5 soil water content compartment 5 53 all &4, ol s sias | VOl %
11 | WC6 soil water content compartment 6 6 soaall A4 sl s sisa | VOl %
12 | WC7 soil water content compartment 7 7 soaall A4 i ol s sisa | VOl %
13 | WC8 soil water content compartment 8 8 5aall 84 il ol s 5ina | VOl %
14 | WC9 soil water content compartment 9 9 5,aall (8451 ol 5 5ine | VOl %
15 | WC10 | soil water content compartment 10 10 3aall A4 5l ol s sine | VOl %
16 | WC11 | soil water content compartment 11 11 8,aal) A4 5 ol s 5ise | VOl %
17 | WC12 | soil water content compartment 12 12 3,aal) A4 5 ol s 5ise | VOl %

_aldl ‘;AB);;JSHMM 058 (3uaall S e as) soil depth il gac*
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Soil salinity (compartments) (<23l 43 4a sk 7.25.2

ProjectCompEC.OUT ;o &Y calall au

Nr | Symbol Description Unit
A | S =i s
1 | Day psdl -
2 | Month el |-
3 | Year Al -
4 | DAP Days after planting/sowing DA/ e al) 2a WY -
5 | Stage | Crop growth stage: sl sai dal s
0: before or after cropping; el s 5l J8:0 -
1: between sowing and germination or Jagl) i by LAl o
transplant
recovering; (i) s
2: vegetative development; s mtll il -2
3: flowering; eyl 3
4: yield formation and ripening o sl AL JS5 24
-9: no crop as a result of early canopy sl 34yt A e ¥ O-
senescence 2 ol sl
6 | EC1 Electrical conductivity of the saturated soil- | il diae Galiiud 430 )<l 48U | dS/m
paste extract (ECe)- compartment 1 * * 1 5 2al-(ECe) dxpiall
7 | EC2 Electrical conductivity of the saturated soil- | il dae (aliiud 456 <l 4BW | dS/m
paste extract (ECe)- compartment 2 2 5 xall-(ECe) dxpiall
8 | EC3 Electrical conductivity of the saturated soil- | il dae (alaiud 456 <l 48U | dS/m
paste extract (ECe)- compartment 3 3 52all-(ECe) Anpiiall
9| EC4 Electrical conductivity of the saturated soil- | il dae (alaiud 456 <l 4EW | dS/m
paste extract (ECe)- compartment 4 4 3 2al-(ECe) dxpiall
10 | EC5 Electrical conductivity of the saturated soil- | 4_ill dae (alaiud 456 <l 48U | dS/m
paste extract (ECe)- compartment 5 5 32all-(ECe) Anpiiall
11 | EC6 Electrical conductivity of the saturated soil- | 4,ill duae Galiiud 430 )<l 48U | dS/m
paste extract (ECe)- compartment 6 6 s_>all-(ECe) Ansiiall
12 | EC7 Electrical conductivity of the saturated soil- | 4,ill duae Galiiud 4300 <l 48U | dS/m
paste extract (ECe)- compartment 7 7 5 >All-(ECe) dxpiall
13 | EC8 Electrical conductivity of the saturated soil- | 4,ill duae Galiiud 430 )<l 48U | dS/m
paste extract (ECe)- compartment 8 8 5_aall-(ECe) Anviidll
14 | EC9 Electrical conductivity of the saturated soil- | 4l dime (aliiud 450 <l 48U | dS/m
paste extract (ECe)- compartment 9 9 5 aall-(ECe) Anviiall
15 | EC10 | Electrical conductivity of the saturated soil- | il Aiac (aldiud 4k 5 <N 48U | dS/m
paste extract (ECe)- compartment 10 10 3_»al-(ECe) dxpiall
16 | EC11 Electrical conductivity of the saturated soil- | “_ill Aiae (aliiud 4L 5 480 | dS/m
paste extract (ECe)- compartment 11 11 s_2al-(ECe) dxpiall
17 | EC12 | Electrical conductivity of the saturated soil- | il duac (aliiud 4k 5 < 48U | dS/m

paste extract (ECe)- compartment 12

12 5240 (ECe) dasiid

_a_'eld\géz);;dﬁhmojs,g(zj.aﬁl S = Jiis) soil depth 4l (sae *
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Net irrigation requirement 2uall sl zlisl 8.25.2

Projectinet.Out ;o 58 alall au

Nr | Symbol Description Unit
P el Caadll Bas 4l
1 | Day asd) -
2 | Month el -
3 | Year aaudl -
4 | DAP Days after planting/sowing D31/ G adl 2x ALY -
5 | Stage | Crop growth stage: Jpandl saidal | -

0: before or after cropping; Aol 3l g 51 80

1: between sowing and germination Jusl) o sy A G o

or transplant

recovering; (Lilad) soen

2: vegetative development; sl skl 12

3: flowering; a3

4: yield formation and ripening o sl Al 5 4

sér?(;:c?eﬁfep as a result of early canopy St 34yt Aass Jpne Y 0O

3 Sl Ll
6| E Actual soil evaporation saaall 4 3l as | mm
7| Trx Maximum crop transpiration e ¥ Jpand) =5 [ mm
8 | ET Evapotranspiration: Sum of E and Trx il + Gl e A & gasa - a0 | mm
9 | Rain Rainfall @ obal Jshedl | mm
10 | Inet Net irrigation requirement Sball @l zlisl | mm
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(Aladll) dsamgall iy 30l 9.25.2

ProjectRun.Out ;) @) alall au

Nr | Symbol Description Unit
K el Caall sas l)
1 RunNr | Number simulation run BlSlaall C3Lads axe -
2 Day1 Start day of simulation run BlSlaal) Jaadll 4ladl o -
3 | Month1 | Start month of simulation run BlSlaall Jadal dglad) gl -
4 Year1 Start year of simulation run BSlaall ol Alaall A -
5 Rain Rainfall @bl dshedl | mm
6 ETo Reference evapotranspiration el m- Al | mm
7 GD Growing degrees sall 3 s &l ya | Cuday®
8 CO2 | Atmospheric CO2 concentration | <3l & CO2 e €5 | ppm
s>l
9 Irri Water applied by irrigation or net | 51 ¢V daul s dahdl oLl | mm
irrigation requirement Sall 5 zlia)
10 Infilt Infiltrated water in soil profile e A (A3 ) i) ol | mm
4
11 | Runoff | Water lost by surface runoff sl dauls dxilall oLl | mm
PENS]
12 | Drain | Water drained out of the soil Al aaie (e 45 peadll olall | MM
profile
13 | Upflow | Water moved upward by capillary | g,y Jaiy sxelall oball | mm
rise ol
14 E Soil evaporation L A5 | mm
15 E/Ex | Relative soil evaporation (100 el LA jas | %
E/Ex)
16 Tr Total transpiration of crop and clie¥ls Jpanall i) Jaa) | mm
weeds 5 juzall
17 Trw | Crop transpiration in weed spe dia (B dsand A mm
infested field 3 lall lie VL
18 | Tr/Trx | Relative crop transpiration (100 il J panall &3 %
Tr/Trx)
19 | Saltin | Salt infiltrated in the soil profile 45l ahaie (8 il 7Ll | ton/ha
20 | SaltOut | Salt drained out of the soil profile | il ahis ¢ o5 padl =l | ton/ha
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21 | SaltUp | Salt moved upward by capillary | Gk e Sl xclall =Wl | ton/ha
rise from groundwater table obiall s e (gl gl Y
3 sl
22 | SaltProf | Salt stored in the soil profile Ll ahaie & 033l =LV | ton/ha
23 | Cycle | Length of crop cycle: from il e idsanall 3550 Isb | days
germination to maturity (or early elhall 43 a0s ) madl s
senescence) (58l Sl
24 | SaltStr | Average soil salinity stress 45l As gle alga) o gia %
25 | FertStr | Average soil fertility stress Bl & pead dlga) dasia %
26 | WeedStr | Average relative cover of weeds | wliedl il clhall lausie %
3)\...'4]\
27 | TempStr | Average temperature stress yloall Ay dea)  dagia %
(affecting transpiration) () Sl 3 5isa)
28 | ExpStr | Average leaf expansion stress 31 sY) 53 dea) ha sia %
29 | StoStr | Average stomatal stress Clebsall alga) Jaws sl %
30 | Biomass | Cumulative biomass produced =Sl &y oal) AN -1 | ton/ha
31 | Brelative | Relative biomass (Reference: no | ¥ :aa ll) dpudll 4, gal) ALY %
water, no soil fertility, no soll Vs dgad deal ¥y Sl dea)
salinity stress, no weed Clie YU Alal Vg da gl sl
infestation) (3l
32 HI Harvest Index adjusted for failure | & J&ll Jaall sbaall jiise %
of pollination, inadequate Fsall S il LS ane 5 il
photosynthesis and water stress el lgad)
33 Yield | Yield (HI x Biomass) AR x dasll i) Al | ton/ha
(B
34 | WPet | ET water Productivity for yield Lleny) Boauall oLl daly) | Kg/m?®
part (kg yield produced per m3 e aS) Aall eal (mu-_A
water evapotranspired) (Ao slae el jia S (4 e
35 DayN | End day of simulation run el Qo] 5 il -
36 | MonthN | End month of simulation run sSlaall Juial LAY el -
37 | YearN | End year of simulation run BlSlaall Juial 5,81 daud) -

Evaluation of simulation results sslaall zilii anis 10.25.2
A le A BlSlaall A A ) ja0

& sinas B A5l A5 CC ywnd ) il ellaall slStaall ol CGalal) 13 (o syt s jae Cile -
(Al Ll s a) Audiall Aall il s SWC el 4 5
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S sina g Ay gaall ALY 5 Sl elUaall slSlaall zils apiil Ciliiliaa) calall 138 (g giag iAilan) Gls A cale -
(Sl 2 a3 5,21.2 5,88) Aall 4, i)

Data output file <tilall Cla Aa il o

ProjectEvalData.OQUT (ol &Y aldl aul

Nr |Symbol Description Unit
PR BYS\! Caadll 3as 4l
1 Day sl -
2 Month el .
3 Year ) -
4 DAP Days after planting/sowing D] G adl 2m LY -
5 Stage Crop growth stage: Jyandl gai da) 4 -
0: before or after cropping; del i axy ) Ji0:
1: between sowing and germination or| Juzll ol sy s
transplant
recovering; (213) o
2: vegetative development; =l ) ehill2:
3: flowering; D YI3:
4: yield formation and ripening g il y dlall g
-9: no crop as a result of early canopy| #1343 538 A J peana ¥ 104
senescence B_Saall Sl
6 CCsim simulated Green Canopy Cover ziaidl syl sl eUaall %
observed Green Canopy Cover (-9.0 =no| -9.0) <l yall ¥l il slasl)
7 CCobs | field data) (Aolis Clily 3 ga g pae (323 %
standard deviation of observed Green bl eUarll (g jlaall il iy
8 CCstd | Canopy Cover il el juad¥) %
9 Bsim simulated Cumulative biomass produced |4adaiall 181 3l 2atiall 4, gal) A1) ton/ha

observed Cumulative biomass produced| 48 _all 41S) il datial) 4 gual) ALY
10 Bobs (-9.000 = no field data) (Afdis DUy asa 5 p2e 239.0-)  ton/ha

standard  deviation of  observed 4 gual) AWK (g jlunall il Y
11 Bstd Cumulative biomass produced datiall 48 il daidl  ton/ha

simulated Soil Water Content for| % Gead ziaiall Sl 4y il (5 sind
12 | SWCsim | specified soil depth * *usd mm

L Bend Gl pall Sl A il (5 sina
observed Soil Water Content for specified] ~— <lly dsagade 23 9.0-) 21ag
13 | SWCobs [soil depth (-9.0= no field data) (Adas mm

standard deviation of observed Soil Water| el 42 il (5 gisal (5 jlmall Cal a3y
14 | SWCstd | Content for specified soil depth e dy pseal Qi mm

il dase & il e
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Statistics output file Lilaay) cils Aall Gile o

ProjectEvalStat. OUT (o=l @Y ilall ol

48 o ile

L) 5 sima s g peall AKH £l 5 ol oUaall Andaidl) o)y (3 lonall Leildl padl q) 81 al il -
Al Al e ay JSD Gl 5 L)

Zl)s Ll eUaall Aadaiall g 480 all adl) Jaus sia 5 dadlall dadaidll adll/A8) o)l adll Cle gane 222 -
el Ayl (5 sina 5 A gpad) ALY

) A5 s st s A o) AL )5 gl oladl) Agbima) i pd3e -

Pearson Correlation Coefficient (r); Root mean square error (RMSE); ) -
Normalized root mean square error CV(RMSE); Nash-Sutcliffe model
efficiency coefficient (EF); and Willmott’s index of agreement (d).

ProjectEvalStat.OUT duilaa| cila As cile ge JBa 1225.2 Jg2

RquaCrop €.0 (March 2017) - OQutput created on (date) : 24/03/2017 at (time) : 10:42:13
Evaluation of simulation results - Statistics

ASSESSMENT OF CANOPY COVER - i
--------- Canopy Cover (%) ——-—---——-

Nr Observed +/- St Dev Simulated Date

1 5.0 3.0 3.0 1 April

2 30.0 5.0 4%.0 20 april

3 50.0 -9.0 57.0 30 april

< €0.0 5.0 57.0 10 May

5 45.0 €.0 35.5 g July
Valid cbservations/simulations sets (n) ..... N 5
Average of observed Canopy COVeXr .....ccsvesves - 38.0 &
Average of simulated Canopy Cover ........ccce. 2 38.3 %
Pearson Correlation Coefficient (X) .cecceccess $ 0.981
Root mean square error (RMSE) .cocvevsens ole:alereis 8.3 % CC
Normalized root mean sguare arxror CV(RMSE).... : 22. s
Nash-Sutcliffe model efficiency cocefficient (EF): 0.81
Willmott’s index of agreement (d) .............. g 0.85
ASSESSMENT OF BIOMASS PRODUCTION = -

--------- Biomass (ton/ha) ——---=-—=-
Nr Observed +/- St Dev Simulated Date

1 1.000 0.300 0.%940 20 Aapril

2 4.000 0.200 3.9%€1 1 June

3 £.400 0.300 £.813 19 June

+ 5.000 0.500 5.084 S July

S 5.500 0.500 5.103 1% July
Valid observations/simulations sets (n) ....... S
Average of observed Biomass production ........ $ 3.980 ton’/ha
Average of simulated Biomass production ....... $ 3.940 ton/ha
Pearson Correlation Coefficient (X) .c.vevvevvvs $ .86
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a25.2 Jsa

Root mean sguare error (RMSE) .....cceccccecves 0.205 ton’iu
Normalized root mean square error CV(RMSE).... : S22l
Nash-Sutcliffe model efficiency coefficient (EF): 0.98
Willmott’s index of agreement (d) ....ceceveveee 3 1.00
ASSESSMENT OF SOIL WATER CONTENT
----- Soil water content (mm) ~—=—-
Nz Obsexved +/- St Dev Simulated Date

1 300.0 20.0 280.8 1 April

2 250.0 25.0 215.9 30 April

3 150.0 30.0 15¢.¢ 1 June

4 100.0 10.0 125.¢8 ¢ July

5 100.0 10.0 125.0 16 July
Valid observations/simulations sets (n} ....... @ S
Average of cbserved Soil water content ........ 180.0 mm
Average of simulated Soil water content ..... se 3 181.4 mm
Pearson Correlation Coefficient (r) ..ccccevees s 0.8%
Root mean square €rror (RMSE) ...ceevcccanconese 3 24.2 mm
Normalized root mean sguare error CV(RMSE).... : 13.4 &
Nash-Sutcliffe model efficiency coefficient (EF): 0.91
Willmott’s index of agreement (d) .....ccceccees @ 0.97
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sa) all

Raes, D., Steduto, P., Hsiao, T.E., Fereres, E. 2017. Reference manual of
AquaCrop Version 6.0 Chapter 2,Users guide.
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