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AquaCrop
Users guide aidiuall Jia
Version 6.0

Running AquaCrop Tl Judds

% Main menu 5 ; Y & =JHC
Environment and Crop
Climate
Climate Phanrang.CLT | Daily data Phanrang (Vietnam): 1 January 1993 - 31 December 2007
Crop
Growing cyde: Day 1 after transplanting: 15 January 2004 - Maturity: 27 April 2004
Hm’dﬁi Default Paddy Rice, GDD (LosBanos, 15Jan04)
GDDay mode
Management

Irrigation l—TrbZZ.ERR " Experimental field Trial 2 - block 22
- Fed | BoWGaEMANI ] bunds of 30 am around the pots 1

‘ Soil profile PADDY.SOL | paddy field (heavy day)
‘ Groundwater ) ] " no shallow groundwater table

: 1
Simulation—"1. l— M—smm period: From: 1 January 2004 - To: 27 April 2004 ‘ {
j Initial conditions |-—Wem SWO0 Wet top soil (30 vol%) and dry sub soil (15 vol%)

~ No spedific off-season conditions
" No spedific project 1

" No field observations

“ @ Exit Program I II

The AquaCrop environment gab 4w 1.2

Can izl 5 aadivsall G deasll dia ind Sy (MeNUS i) silly (oansy Lo of) 38 5ill alasiinly el jll Joandii o
sae oo gl 2 g8l e AS de geaa ) Jsa sl Main menu dees 1) Al JOA (e aadial) aakaiog
Al byl Euaas g

il s2a 2083 Cya i sall sl s A il 5 Jiad) 500l 5 sl 5 Jgmmnall 5 Galall il (e geebial) cidlAre Callis
Jsmandl i 5 Guse i oo il galisdl ety eiSanall s3gd il J geanall Ley saly Chgas Al Al
BlSladl Agay die AP0y Lo g 5l 5 slSkaall ia 1 5yl J ok ) AELYL

le pmall (S . canliall i) o g 1 5 SLaall 5 55 I g )5ty gealipll Jobdi 08 ardisall o i
e sl 2 4l iy clile e Jla 8 W Input files. Jasy) clile oy el Jaad & 5 el el al
JS e gsing s cale sy of Lyl antiuall (S (3-2 adll) default settings. sl 58Y) clalacy)

Sl il s Jal (e lin Cluld e (5 ging lia Ly Cala g 3 laal) L)



o8 L AL il 5 ) 3 el g ol (5 i (b Chanad Sl ol yuaill i paesall Sy c3lSLaall st s

biomass production 4 sl AN~ & 5 J geasall (e il Jana A5 a5l e Al Jara g J pasall gai

obaall (3 xS e JS e Aa3ll) J peanall Ale) J geanall sbiall a8 4 syield development il shks 4
.water productivity (<lgiwl)

&) sasmllcReset> eV alaiiul (Say oS0 (ali ull dpal V) clalac W) jun b axdiial] sl jll Cilalae ] mans
bl Al a1 Cilalac )

Main Menu 4swsi ) daildl 2.2

key
commands

Environmyent and £
Climate 4 ‘pp

E PADDY.SOL " paddy field (heavy day) P I
= ﬁ, Groundwater |—Var4 GWT varying depth and salinity a ne s
— S |
—— 4§
Slmulatlo*— 1. 5— Simulation penodl—'—s' imulation period: From: 1 September 1993 - To: 12 January 1994

"WeDry.SWO Wet top soil (30 vol%) and dry sub soil (15 vol%)

— Initial conditions
No specific off-season conditions
ne) = No specific project

Project

Field datad {None) No field observations

N | 7
Run‘jL’<<<

@ Exit Program

JAy ‘(key Commands) 3\:.;133.4&\ JALQ‘\J\ ) JLaal :AquaCrop @‘L.‘J:d L“.'.‘“JM Ay :(2'2) Jsd
(o o) clilall aal Uy of ¢Sas (2) «&a (file management panel) clilal) 3 1a) da gl ) addical)
AR aal) Gailadl Jinys g o (K (3) 5f Lika

1(2.2 JS) 5t clilal) Cliga 5i s slavl Lagad 23 Panels osiea)s sl o sl (e Ayl Al Callss

Environment and Crop dJsasall s 4l 4a ol

Sl s okl Jshglls ora pall wiie Al s 50 jal) da o) Fliall cile L) 5 LAl axiied) & ghy ua
bl s gl () el 5 e gall oliall Cale 5 4 il adaie Cala g Jiadl 3 ,13) cila g J ganall Cala s (CO2 5280
Alladl

Simulation slstaall 4!
el ans ge A a5yl 3 saild) dag pall g alSlaall AaiY) dag a5 slSladl 5% aaaty Un aadiesdll o shy
il 3y slSlaall 5 8 ) glati Laxie &lly 5 (Off-season conditions)

Field ddiall i) clile s Project gbiall cilile daaas o el ol la) da gl da DA (e ol cllAl diLaYl
Bllaall clalac) 5 J geanall Cala g 3ol A8ull slSWsl Jun s s data



Default setting at start 4l sie dua) 38y ciaey) 3,2
Blidal) cdaLal) 1,32

Ja it (NONe) W Lia) aiy S clilall £ Wl | qal il JSE) J geanall 5 2 il Cale sy 4l geali ) Joadi xie
(3.2 Jsaall) dpal i@yl Glalac Yl (e de gana

£ 9 A plad) day 9 AquaCrop gl Jsad Ay die Al yidal) dudal B clalaey) 3,2 Jgaall

Sl ald) )
Remarks File Environment
Liall el sl 551 a An ) dpual Bl o (i b Jsanall gai 350 A a3
-yl dads (Climate Flall Gaaddl audll ) i) alaally
Aaf a1y gkl Jshgll agay ¥ dily am fae B (sl (o2 sl L
Oslalls 63 369.47 (55l sl GOl 4 CO2 S A s None c
Sle Flie cale oo BlSlaall Jiadd Jls A ¢ a8 sl 8y (ppm) Climate
oy Al J8Y) all 58 (g shaall Jshagdl 5 oxa pall - Al af s
BlSlaall S Al 8 JLasY) A gl 8 5ISlaall 5y il (e o 5o S0 il 020
.Simulation run
ple Jpase iy | Default Crop J sl
Jinli die USen (50l Gubi Gin Rainfed adsy dealadll o (i i .
o3t JU Al (5 ) s B e 55 a3y om W) S ASadl | g A e
Simulation sWSaall Jiais 2aild 4 JAaY) ds 5l 3 38l 3 538 oLl (e Irrigation management
.run
. . d T Jaall 5 4l
YAl mhaae e aled 2l Oy Gasaaa e LAl dysad b o2 i None o=
Deep loamy soil diwe 4 2 (b o= yd | Default soil &l
oY) mhu e dy i se 25 a2 pagi | None | Groundwater 4 ssl) oLl
s DLl BlSLaall
File <l _ _
Remarks Simulation
LS gaill 5 90 a3l 330 b iy None Period (4sie ) 5 il sadl
A gl adaiie B 4l i SlSLaall Al 2ie A1 Lyl
i ity Agliall dead) sie Ay ) dysh, - None iy .
field capacity * . i\ 4 )J ;’%J ! Initial conditions
(Basase ) Adle #3Y) -2
éﬁxﬁ\i—jy_M‘B)ﬁGJBM‘BJ\J\XBJmLJﬁLﬁiJﬁjel&u'a‘)ﬁﬁ None 3aill 358 7 A B da sl
sSlaall s vie Jaal) o oty ol gl 220 Vs 5 ilee ) Off-season conditions
None Project g sl
None Field data 4l bl

(8 Apal Y1 Clalae Y Euan (2 ¢(4-2 andll) JAaY) cilile LAl (11034 (e dpal 8Y) AN Jpasd (S
(6-2 anidll) Jaay) clile cLil (4 ¢(5-2 anill) Juaay) cilile (e 33 salll (ailiadll Joaes sl dliaal) 23 5dl)




Selecting input files and undoing the LAY ¢ aal dllg Jlay) clils jLid) 4.2
selection

slal /o) e Jlaal DA Ge (JBaY) clile 388 e) clildl aeld ) Gl i) gl
Al 8y UL Bacl o) (4.2 JSA) B8 e 8 WS cMain menu 4 )l AWl 8 <Select/Create>
bl ael 8 Slalaal (5,3l oSl aass Ll (S AquaCrop. b dlae 3 35 sadl DATA alaall 35352 50
<Path> ¥ B e

, . 1) Crewte Nogort
m-&)tiuun---—nm

[u.h— F—um f
| —T] 130 Sare, Phicowes iy 3 e 2004 - Ota by s

» al A Feww, e Line- 20w 0 - D

[Marewg 01 Cae dete Tharrwrg Mt | 3 1 51 Decoreer 204 ’
TaAnwra )

Vehraaro, [ty 2w tAAmO8 - Cats by Medtantanean Agos [
> 7] LN wben s
e

e 2 M
) >3> B Ockte svbetod B
[>>>

5 O p ) hwinie hwatn Govia

clilal) JLsd) A gl ) asdiiecal) Juay (2) cldlal) 5080 Aa ol peidy Aoalidal) el Y1 aal JLSA (1) 1(4-2) Jsad
(4) o Baga gal) cililal) aa) JUidy (3) O padieaall (Say Cua Create) Al / Select Jidl) sl g sl JLidl
(Import/Create) I Wle 3 sien o) (ks (5) 5} (UNDO selection) <ile jLd) il

Selecting a file «il jlid) 1.4.2

alaal) 3 Alall @ld 38 siall Juaay) cilile (e Al (e &5 g ) Al i<Select> i) el sl vie
Al (e Jas) cale lal (Sey s (4.2 JS8) L)

Undo the selection Y ge aal Al 2.4.2

eV LEa) OYA (e (3-2 5_8) A—pal @Y1 Gl ) sasally JAay) clile JLadl e aal il oS
(4.2 &) Gl sl A 4 <UNDO selection>



Displaying and updating input il gaibed dualiy gas 5.2
characteristics

Displaying input data sl bl ga e 1.5.2

Ll Gase (Say B e Gl menus @l sl de saae JalS () Jsasll arsiuall (S s )l A e
Ao I AEN 8 ALE) @Y S Gald) and e jall ok 1 (85,2 JSall) daaall

(8 Bataal) JANY) ity Ga e sl e ) Aailll) B (cilal) acd i) 435800 lo A DA e 1(a5.2) JL&
.Display caall ail b ¢ de gara

Updating input data il <l éuaat 2 5.2

A 2al) L) Cad LA G (S A 01 (e e sana el At A A 0 pattindll (S
(et AlED 3 cndiall paY1 e L) i) 5208 ) (3dall) Jasall 8 3 ol JA 000 g 12 5 (05,2 JS21)
& bl G oSy <Display/Update characteristics> gaibadll Cuasi /(e ¥ lial Liliy
A (7.2 amdll) dps ) LA ) s2gal) e JAS) clile bl Al i) clalaelS Lehis o5 ey a5l

(22.2 4a1 8.2 (e alud¥l) ail sill an o anill i 4 5 s Display/Update menus s/ yal il

T — = e
Environment and Crop
Climate

@— ane | — file management panel
Crop

@ Select/cr igation fie I— Path |

& Display/Update Irrigation management |

Soil Irrigation management

MM— : Irrigation schedule *
= . Groundwater }—

Mode |l.mga tion method  Irrigation events

Simulation—"T" ] smuston perod|—smation perod: Tmigation water qualty foood <[
e il 1 _x|events £, [05 [$]ds/m cxcellent
T il condinons |— ) Imoderate
3— Off-season {None) r—{Day No. 1- day 1after sowing: 22 March 2004 |—] 5:‘" _Yﬂ]
: . e When? _Depth? Quatty
o | b e o L e
TG e 1 [22March 2004 1 2 0.5 1
2 [26March 2004 s 2 0.5
A~ Run <<< = 3 [31March 2004 10 ) 0.5
ZS A S 4 [10Api2004 2 50 0.5
e " ‘% S 204 2004 2 50 0.5
o lal s 6 [30Apd 2004 ) ) 0.5
I
camoycoverl 7 [10May 2004 50 0 0.5
I
I Plot events l 8 [20May 2004 ) ) o5 |ie
|
Clear Al Events
Day Mo, 125 - maturity: 24 Xy 2004

e saveas

2 Main Menu

Az g ral) Adtal) i) Euaal (Say ua (gl 313 ) Jgma sl daild (D5.2) Jil)



Creating input files Jaay) clils £L) 6.2
The save on disk command uedll e Bial) sl 1,6.2

e LA Al sy (2nr 1 jdsie (S5 ol of) DA Cale £l o5 ¢(2.5.2 558) il sl gaa) b pailiadl) Cunal aa
(a6.2 Jsill) «<Save on disk> = @l e Lis

j Create a new file
Main menu

Key command Select file menu

>
/_— List of files

Display/Update characteristics

T e e I

]

|53'¥'EDndi5kI | Save as i

..a-“"“#r
control panel I R’;/i{ 3

Create a new file Create a copy

il A (1) JLsal iy aadical) dgal g (Gsh oo Al clilal) eLadY dalial) <l LA :(26.2) Js&l)
13) <save on disk> uaf e Bia ¥ (2) i .select file menu W 5i) daild Jlej o <create>
das fiwa clilyl) @ilS 1Y) <Save as> aub Bia jaY1 (3) o (Sl 293 g0 cila (0 daa fiua cililbal) (S5 a1
display ueibad Jaiaifoal miv) 4aild Jiul 8 control panel aSaill da gl & ((Shal 393 94 Cila (1
Jupdate characteristic

The save as command awl Bis Y 2.6.2

alall e Adid L) (S (5.2 JSA) Jia) cale e 33 Al (ailadll 408 & Aa g yrall il cails 1)
Se gl Jpanall sai e ST ol GlalacY) (e aal g 0 Jilat 8 b (& 38 138 5 lalacY) (e 2al g 8 dadd
Jpanall sliall 4alsy)

Create file «il ¢lid) 3.6.2

ssall s il whaa sf (gl 3,0 sl Jsmanall i Fliall saaa il Jia) clile sl create file 4ald e (S
Ll 5e¥) lial) sie dalic Cale L) 4al8 aal Cam ¢ 5 e iy ) 050 oy i) o Jiadl 5 yla) ol 48 sal)
(26.2) &3 )il «<Select file> —ale jLial 4 (1 <Create file > <l

Create climate file guall cila slll) o
Lﬁ)u\ d}L@J\ uln_j ETo ‘5.!.;‘).4” c.u-‘)a.d\ uln_, B‘)\‘);j\ uLA‘)A —ala ;L-Iu‘\ ji JLGA‘ CL.\AJ\ —ala cLuu‘ &_\m
(b6.2) JSil (e munl 5 s LS «CO2 il

6



=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
fl'“ ETo |::H|:-ne} |Speu:if—_: ETo data when Running AquaCrop
fl'“ Temp |::r-J|:-|'|E} |Defau|t temperature data: Tmin = 12.0 and Tmax = 28.0 °C
fl'“ 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
i
. a

[ Create Rain file ‘

X cancel [ Create ]

create climate file Fuall cils sLis) 4aild 1(h6.2) JSal

Create ETo, Rain or 3,0 all da 3 i s kall Jshagl) s el - A Cila gLd) o
Temperature file

Jshell sl gam yall it Ja ile L) die (A ed iy 5l =10 sl e s) Sl £ 58 aad aadisall e g
& 825 sall Laliall L) el Ll (S il s a3l Jlaal) 2083 W A8LaYL ) sl da 0 5l (5 k)
clile 2.23.2 5 58) Calll Ay (laad) 8 330 Wil Ll 6 ) jad) da 5o ) 5 skaal) Jshagd) sl oan jall i il Cale

(ol Jshells 3 ) all da oy (an jall - 530

- A Gl Lealadin) Sy s al alie lily &) 5f 5kl Jshgll of 551 all cila jo clily ) i) (S
Gl Cpeats gﬂ\ Aadlall calalal) clialy caliball o) yris) aey AquaCrop s .AquaCrop G_AU):! = ‘;:;JA\
(Climatic data 4atiall cliall 9.2 audll) dalial

Create crop file Jsaaall cila gldd) o

550 Jlal sl L) e say LS A3l Ayl danys Jpemnall e o) tie Jgemnall g 3 padiundl) ity
Jpanall @l yial )b (e AdlS de gane 2l g AQUACTOP gl gy p sty Slaslaall 238 Bacluay (6.2 JSAN) il
Baa s Aol 3l A% Hha Wl Jseanal) oLl die 4 4l A Jsanall ¢ 55 i (S Yl J seanall 4 slhaall
Crop Jsasall pailbiad 48 4 lead Cnoad (Sad Ll 68 &5 Al J easal) @l el Jly saill 3550 Jsh s J sanall

characteristic menu

sdaalad) (e dilisa ¢ 5l AquaCrop e

s dualae -
(W) 55 L) sl o Ll datidll Jualadll @



(Bodine e J Y3 5E) 48, sl Jualse

(5fiee iy 5l ) gda JSE B 58 ae) clisally Hsdall e
(:LJSH\ d;b.aLAAS‘) 5 yaza d:pAL;A -

OSB3 G e

WSt 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(C6.2) JLil)

Create irrigation file ¢l il slid) o
2(d6.2 JSall) agduall e sl aaf e caldl) g s Ll Aol 8 sy s e £l e
Siall gl zlaa) apas 1

SO dsn 2
o dsa ) 3

csiball (gl zlial paat die 4 7 gaad)l ALY T
‘l&,ét.‘:‘A\é)&\ Q\:ﬂ.udgg)l\ ol dac gi g ‘(fu;szml\ 95)3‘ a\_},‘.f«_}AS) wa oﬁd\jgjn L*,*L.:QA)' 2
ol allee o gl L G 5 Gadaill e ) laes sl s A 53 6l 3



SELECT file from Data Base <mon water requirement

| e

" Generation of irrigation schedule
(double)(ljckaﬁehﬂleisttosdect

[ Create Irrigation file ‘

—AS

| Example.Irr a particular schedule
| Igen.IRR Generation of irrigation schedule (sprinkler - 80% RAW depletion -

Inet.IRR Example net irrigation requirement (allowable depletion 30 % RAW
| TR2a.IRR Trial 2 field Sahli
| Tr2bFix.IRR |Trial plot 2 (Gardia)
I
|

T >>> Rainfed cropping
Selected File :

I(None) —E>>> @ Delete selected file |
|
>>> & Display/Update Irrigation management |
P = ——

AL Ko ol cila £ o5 LR3I (d6.2 Jei)
(s 5,03 12.2 ) irrigation management menu sV 5_la) daild & Gailiadll sda Joaad (Say
.create field management file Jiall 3 )3} cila L&) o

oo 55 G Jial G el jal s Gkaadll dga s Al & pead G Jiall ) Cile L) v a3diuall saay
80 &l el Jl (e ALS Ao gana i Dl gleall 3a Adaud 50 AquUACTop st «(€6.2 JSAN) (abandl Gl sl
5,1 13.2 ~ll) field management menu Jisll 5 ) Aaild 8 Lebaat (S 5 &l il JLll o328 (i je oy ¢ Jisl)

(Jasd)
i Create field management file e=1
Filename | * [man
Description
Illo specific field management
— Field management I
Soil fertility (soil fertiity stress: 0 %)
L_ potential biomass production |“°" limiting v “ 100 g% ‘
Mulches
L soil surface cover [none vl 0 @% “
Field surface practices r~ Soil bunds

Practices preventing runoff — &~ None bund hieigth “
+ None bbb
e " Present 0.00 meter

Weed management | perfect v I
Relative cover of weeds | 0 E%

X cancel Create

e e

.create field management file Jaall 3 )3} cila L&) 4aild :(£6.2 JSill)




Create soil profile file 4l agaia cila sl

il glaall 038 Aand 5 (6.2 JSEN) 4y il adaiie Cale ol die Gailadl) (e SLB e daay G aadied) e
Caant (Sar s G el JLll 228 e aly Ay il adalte G el Jb (e ALalS) de sanall A5 AquaCrop gl sty
(A ahata pailiad 14,2 ~adll) | Soil profile characteristics menu 4l ahie paibad A b lead

g Create sail profile file -0 x|

File | - [soL

Description :

|

Number of Soil horizons K ~]

Soil type Thickness

Specify SoilType | """ > I 1.50 meter
Select soil type 3y
Click OR <<ENTER>> to select

Sail Type

sand

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

silt loam

’ X Cancel I silt

sandy clay loam

clay loam
silty clay loam

sandy clay

.Create soil profile file 4. ahba cile gL daid :(6.2) Jsill

Create groundwater file 4égsall obuall Cila sL&Y) o
1(96.2 JSal) (o lall aal LAl A8 gl sluad) il oLl die Calall g g5 LAl ) b sy
(O obe die 515 3ee 1

Bomde olall Ao 5 i/ 5 e Geall 512

Cropida US 1Y) (Jaadll) wﬂ\y&h&aﬁj@&py\ sbiall mhais (Sae 5 Ao 53 A8aY A jo (B aadiiall 23y
(15.2 ~dl) «Groundwater table characteristics 4 sl sbll (ailad 4alE 4

10



rﬂj;@ Select groundwater file

SELECT file from Data Base —

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

[ Create Groundwater file

.
(double) Cliﬁck a File in the list to select

| [FieName |Descripﬁon I \
| Const15.GWT |constant groundwater table at 1.50 m and with salinity level of 1.5
Constant2.GWT |2 meter and 2 dS/m |
i Var4.GWT ivarying depth and salinity '
! |
I

T > No shallow groundwater table
Selected File :

I(None) —|:>>> ﬁ Delete selected file I
1l
>>> (& Display/Update Groundwat: I

water characteristics

X cancel I I > Main Menu I— (no file is selected)
=

43 g olaa Cila L) die 48 gal) slaall £ 63 JLEA) :(g6.2 JSAlI)

Create initial conditions file 4&:ix) hg,& cila sLid) o

LaliiYl  J sandll J}Hi@)djcm“}”)cw\ eyl (s sina Agilai¥) g pdl) cala o L) A.'\ceéil.uﬂ J.\A:\uic_\ag
Initial 553 Lo s 20l Galh 3 Lo Jaam (S Caim il Jul) G ge iy 5 sl Slall 5 58 (a3 sl 3
.(17.2 ~dll) conditions menu

Create field data file 4dial) clilal) Cila eL&) o

canopy cover (CC) \g{{)a.a 2l peady) Sl eUaall daat daliall lilal) cala o L) e addiual e cany
Soil water 4l Sl s siad) 5/ 5 dry above-ground Biomass (B) ua_¥) (st d8lall 4 saall A1 S/
. (20.2 ~all) Field Data menu dlisll Ul 408 8 dma &)l 58 2ie Jisll & Gaadl content (SWC)

Create Project file gl cila gldi) o
2(19.2 ansdll) AUl @l Jadl aal e g 5 il Cale oli) die calall ¢ 50 jlaal) Aol & s
e Bl Jard 1

s(ddz:m Janly “) A\_\E\:.'Lq &”—1\}:\“ 2
(2aie Ji) daaladll (350) sl 5l 3

11



i)y las) 3.19.2 5all) ALl sall ause z s i) Gl g 30 001 dag il 5 slSlaall dyia 3l 5yl 5 (g jall
(5.19.2 3_4ll) Project Characteristics menu g s_siall gaibad 48 4 paibadll Jaaed (S (55 )

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

d).c‘ ‘Cj);j\m (72@\)@Ud§wé&uﬂ\;)ﬂ\@éﬂ\ﬁﬁ@edﬁy%@\wc;)ﬂ\JA\J\

wc;)&ﬂdﬂ\u\‘)hﬂ\hw‘)ﬂ" JM\JA‘}”UACJJ;.“@JL:J:\AMH:\WJ&\MN\&}&P}\jaMu\
“aaiall

b A el s e il 31 il e Jala X | iy cCancel> o
Aot ARAEN ) 53 gal) ie A3

> e | g0 0 dati) oY 33l <Return to Main menu> e
Ol ) ads s A 8 Clalae Yyt a3l Ul 505 2513 el (Giady (g ) Al
Lo aadinaall (o) ) asi 1)
Ol L) Jlay) Cale (e 33 sale pe i) o) o6 Laie ;e @l e Biad) <Save on disk> e
) 3asal) U8 (il e il Jaaad Hlall e lad andiisall (e gl @Y1 clalae Y1 Euaal
Ao 5l A8l

ds5ill (S D] il 335 i) o, oo < B35 | ki csave ass e
Al ) 5o gl U8 4ne bl 2ad &5 o) Gl e caline cile b bl Tadad jLall sl

Al

e

AR el ¥ S 830 ) ) Lol (53 Al e Llal) i) 2130 3 B X el e Al o
Al sk 5l Lt iad oK Y Y Al s

Retrieve data
from file

Display data in menu §

Menu

Main me nu

i e
Sove changes
[ Y

Save data

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

12



Menu reference 4ildl) ima s
Hierarchical structure of the menus ail s&ll 4. gl 4234 8.2

panel Environment and crop (main menu) (&) daidll) J gasall g i) 4 51 1,8.2

Climate gual

v

Display of climate characteristics

Climate file name

—» Import climatic data

1)

—*| Create climate file |——> @

Select climate file

h 4

|

Select/Create Climate file path |—» Set Path

L 4

¥

Climatic data —» @

Display/Update Climate characteristics

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

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

Create ETo file menu

Select rain file menu

Create rain file menu
Select CO2 file menu

trom the | Climatic data | menu the user gets access to:

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

13



Crop Jsassl

Crop

file name

» Display of crop characteristics

’_. Create crop file

Select/Create Crop file

» Select crop file

‘ path [—» Set Path

Display/Update Crop characteristics

Generate start growing cycle

—— Select criterion

i

—» Crop characteristics

—* Estimate plant density

—* Adjustment of Harvest Index

— Calibration soil fertility stress
| » Program settings: Crop parameters
1—» Saveas

Management 5_\2¥)

- irrigation management ¢ 14

I

Irrigation

file name

v

——{ Select/Create Irrigation file

v

» Onset based on rainfall or air temperature

— Onset: next occurrences
—— Display of climate characteristics

Display of irrigation management

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

Select irrigation file

Display/Update Irrigation management

e

E_» Set Path
A 4

Irrigation management

— Saveas

14



-field management Jaadl 54

ﬁ—' Field file name

» Display of field management

l—» Create field management file

Select/Create Field management file

» Select field management file

Display/Update Field management

l

Path [—» Set Path

— Field management

- soil profile 4, 2 ahia

Soil profile —'Tle name |

— CN adjustment
— Program settings: Field parameters
—* Save as

*> Display of soil profile characteristics

‘—r Create soil profile file

|

Select/Create Soil profile file

Select soil textural class

> Select soil profile file

Path L—» Set Path

l

— Display/Update Soil profile characteristics

- groundwater &asa ol

Groundwater —[Tle 'm

Select/Create Groundwater file

— Soil profile characteristics

. » List of soil hydraulic characteristics

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

—» Saveas

> Display of groundwater characteristics

—» Create groundwater file

{Constant depth and salinity)

— Create groundwater file

(Variable depth and/or salinity)

> Select groundwater file

Path L »Set Path

l

—1 Display/Update Groundwater characteristics

— Groundwater characteristics

L» Save as

15



Simulation panel (Main menu) (Al daidll) sslaal) 4a g1 ,2.8.2

Simulation period slskaal) 3 s

* Display of simulation period

Period * Simulation period

Initial conditions &sla s il
| | » Display of initial conditions

SN iitat conditions || e name —* Create Initial conditions file
- » Select file with initial conditions

Select/Create Initial conditions file Path | — » Sat Path

Y
" Display/Update Initial conditions f—» |nijtial conditions

—» Program settings: Simulation run parameters
L—» Save as

Off-season conditions saill 5 % g & kgl

| | » Display of off-season conditions

‘_ Off-season ‘ file name

—_— |

» Select file with off-season conditions

Select Off-season conditions file | Path | —» Set Path

I

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

\—v Save as

16



Project g.g <l

* Display of program settings

poject || flenwme |

Create project (single run)

——» 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"l"

path | > SetPath

——» Display of project characteristics

* Select project file

Select/Create Project file Path —» Set Path

v

Dbsplay/Updste Project characterhitics | —| Project characteristics |——» G\

=

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 4sial) el

l I

§23 —1  Field data | file name
"an

» Display field data

[—> Create field data file

Select/Create Field data file

» Select field data file

- Display/Update Field data

Run Jaaal

llv Path —» Set Path

— Field data

l—» 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

QOutput files

L Path |—> SetPath

18



Climatic data 4:Aliall «lill 9.2
AquaCrop Waliay Al LAl cll 1,9.2
:AQUACTOp z=b » callay alSkaall 3 38 oLl (4 o 53 JSU

(TX)s sl o156l 3505 Aa3s (TN) Wil el sell 5 m daps —
(ETO) (el -yl —

(sobal Johedl  —

ol el 3 CO2 S gsind) angiall g —

Ll J s sl (S G 40000 Clalal) 8 45 e dpaliall iyl
L Tx At clile) &) s sy clile —
(. ETo4aa3, k) ETo «like

(4 PLUMSY, clile) (s ylae Jshs clile —
(%, CO2'aaad, il)CO2 ile

Minimum and maximum air sl 5)0a da Al ol aally JaY) aal) o
temperature

a3 Al Growing Degree Days (GDD) 4ueS) il gaill 3] ja da 53 Clusd of 5l ) s da jo cilily addiud
AR J seanal) ois Janwil Liagl 5 (10,2 nidll) (Fliall s il o 483 phienology ) b st saill s J peasall sl
Ay et iy sl ali-10 5yl iy e Al G e il ol e sl bl e Sl 5 bl o )l i
3l al-10 Gy e daa s 3 s 43 e J sl interpolation 203 slisiul dlee o) jaly b il a5 Cus

A et clas sidl

sl sl e e o(Tx) sesdl ol sell 50 a dasa) o8] aally (Th) sesdl ol sel) 30 a dasal a1 sl )
3l Ty Ty Lol delll Gt (e 20l Aol 24 5 58 O34 Aaliadl 6 56l 5 ) ja a2l i) aall 5 iy
Agesll 2l average b sie Legh 4y ,edl) clild) of 2LI-10

Reference evapotranspiration (ET0) (sl @ii- a0l o

55 gl Bl (g Al (zliaY) Gllall (i AquaCrop gebin o (ETO) ol - jaall pladiul oy
S grass cuiall e Sl diall ) kil oSa Bualle sl 8 (el ¥ Cun oa e e (e - A Jane
ISy (s ss | ymad i JalS S A i daiy as sall Jgmnall | an el mhaud) s 43 e (alfalfa) asd)

il el )3l oyl cund Allads sais 1a

it ga-jlaty ) Aldlaa aladit ) 3ysk e dysa da )l daae Clily (e gra el - A Gadail) (Say
zlbin oea gapll 13l ETo_calculator gi-,adl dwls i Ca «(FAO Penman-Monteith
LS cunits ookl Claal g (e Ao 5 de gana 8 4 gall slia J¥) Adase Clily 2aas (Sar(2.9.2 58) AquaCrop
_missing climatic data 32 s8all A dliall ULl st Cilel ja) 8 685 Cua (A sall AL.aj\J\ Ul A sl Sy
i) o sl s e Gl i ALI-10 B bl el o) oS EOAR Gl e sl bl Cle s b

gl cllan i) o 2L-10 Glly (e 40 52 ETO a8 e Jsasll interpolation 1) sladul Ll o) by

Rainfall ¥ e

Lowily Ay 8 4 g e ) ddase 8 Alasd) o Jind) 8 A5 jhaal) (aplie 8 Leran aly 3 oliall BpaS 4 laaY)
Jshell & 55 0¥ dong-term mean dishll sadl e 4 guaall Cllas siall aladinl Guados Y ¢ s khall J shagll
Loed by ol aL-10 by aladiul (Sa oJshell dua g iy Jisi aie Ja (B 0al) e o Lailata (5 Y

Allae alils
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Mean annual atmospheric CO2 gl Gidall 2 CO2 38 g sindl hugiall o

S hugie ooy Apa pall Aadll & aaall G e sl e 3 369.47 4edll AQuaCrop gl iz
CO2 J sal @385 ) 2000 e )5 SAMauna Loa sl biste da ye & 4uliall g sall Cad) SCO2
(=l il Al (3 Juadll) crop water productivity J sesall 4oladl ality) 5 Sl elaall skl 8 g
(SIMUL e sl 48l & ¢ 53all) Maunaloa.CO «ilall e 3355l CO2 clluAquaCrop gl » pidiu
() ARl o il |1 U gla dm ya (b uliall (5 sl CDal) & CO2 Sl (s siaal) Jaws sial) e (5 siny (53
Pieter Hans (NOAA)- —w) Oysalall B Ole s W8 Bk ) a yiad bt (aw\) <l yasill Al (W]
sla de Al e (e clily e 53 5 Al CO2 clile sl AquaCrop gl & Ll (K (2007
(23.2 558l (laeally Calal) Ay 34 agall (0CO2 ke

Covering climate file guall cila o
Al clled) W (Tnx, ETo, PLU and CO2) <lild slaul e (‘, CLI" 4aa3k Cale) 2l cale (5 5iny
85Ul Al ULl (el il 2y (29,2 JSE) ( CO2:TnX, ETo, PLU) <lile b 4 3 () 5S58 Lg3ld asy
clilall 4ald 4 Lehaat (Sa Sus Display of climate characteristics Fladl aibas jal jiul 4ald 4
.(5.9.2 5_all) Climatic data 4l

climatic data |
|_ long record
air mean annual
ETo reference evapotranspiration temperature Co,
(evaporating power of the atmosphere) rainfall concentration

PLU file o2 file

Nl bk

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

(*. ETo, *. Tnx, *.PLU, *.C0O2) 4:alia clily s giad Al clilallg (%, CLI) Flae clile :39.2 JS&l)
AquaCrop gl ciliby 3 3 4333

Creating air gshall Jshglly aajsall @ii- Aglly 3)al da,n clile elii) 2.9.2
:temperature, ETo and rainfall files

:Text files with climatic data &l clbull Lualll cliladl o

i cile e Apalie lly o il JLa L )l Al 3 ple cale HUET Al e Sl o aadi) adaty
.(1b9.2 Jily Import climatic data’
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L 4 —
' rpect Powwy L e R ]
| - ':\Jl i ate s o e s
l— Run <<<
l @ 10 g | .

cililally aSadl) 4a ¢ 236 main menu Al Al 3 <Climate> ¢la ¥ L) (1) 11b9.2 Jsill
51 da gl & <Select/Create Climate file> ¢l cile (oilf 540 ja¥) BA (s padieaadl Juay (2)
(4) 5 Bas2 sall(CLI) Lalial) cldlal) aa Jusy (3) Select climatic file Alie cila i) daild ) clila)
i) (D) Y LA o Baa CLI Gile sLAY <Create a climate file> (Al cile (&0 (a) sa¥) sy
o dila (a5 haa Jghab g 2 e - A g ) s clile sLdil <Import climatic data> 4l ciliby

sl g g

Lgaladin ¢Sy dalia by 5l o) 5 ke Jshaa ol an ya sz 55 ja il (e Wl i) (Saall il calls
bl g siad Gl A8 gall cilalad) eLiily bl o yiiul die AQUACTOP ki asty .oz all -zl lual
Clan gl gaaly dulidl Lalial bl o sl oSa (L TX, . ETO), ¢ PLU Galslll a5 cilile) 2alial)
AquaCrop zU» S (109.2) Jsaall & daa gl

p(txt?) el cilile AUl cliball Al Guudil) @13 duall) cililal)

Aie 3 5l Aalial) i) () 585 Cun (NOtepad g s alasiuly o sis) o AIS) “txt diadl Cile 58 aaill Caldll
il Excel clile cilily (e 4 sale @l o3 o585 (209.2 Jsaall 3 Jie) saeel JSG o 453 digmae
(@J\)‘.‘i Ji )L.ui eﬁ)i }i Q\J&j&\ }i BAAD‘Y\ L)ﬂ}\-“: UJ_\J)A:L-AJ:LI\:\S ‘éi u}.\.\ksaa.ué_)l\

LAquaCrop gabin 4 Wl sia) ¢Sas (Al cilaa gl g Ldlial) cilibul) 1(1b9.2) Je>

TaCaal) Claa gl | W a9 Adliall Jal gl

£ 5gd) B s Ly

°C or °F (Tmax) sabaall 5 ) jall &s yo

°Cor °F (Tmean) sl 4a 0 Jaxa

°C or °F (Trmin) Wl s__all da

$)5¢d) Ay gk il

% (RHMax) ebaall dpill 4,50 N

% (RHmMean) il 4 5l i Jaxa

% (RHmMean) s _aall dpill 45k )l

°Cor °F (Tdew) il aadi 5 ) a dn o
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kPa, mbar, psi, atm or mmHG e(act) =il sl s Jazia

°Cor°F (Tdry) 48lall 5, jall 4 5

°Cor°F (Twet) dak )l 5 ) all 4 )

zh Ay ciliby

m/sec, km/day, knot or ft/sec | u(x) il s (50 o X i) e ZL )l de e

£ shud) lebu 3o g wadd) plad) clily

Hour (N) p52 JY& wclll g glandl dgiial) 34l

(N/N) (el g shacdl dunal) 34l

MJ/m2.day, W/m2, J/lcm2.day, mm/day, (RS) 3_paill z) 5a¥) glas] 5l usadl) g laiy)
cal/cm2.day

MJ/m2.day, W/m2, J/cm2.day, mm/day, (RN) éall ¢ laiy)
cal/cm2.day

Jdoaaall 2 sl mii- A8l ETo

mm/day | Jsasd gaa ezl — 350 ail 5 8l 83 ) siuse cilily

g oal) Jshed) cliby

mm or inch | & e sl

Jsbagd (Js¥) 2gandl) Flay i dpa gy iy (A UL Adlis clily (¢ siay i cila o JUa 1(2b9.2) Js2a
Ao Al caliadl Bl ad) A o (CaED 3 gaall) cdygiall Ao jally Liiall ) adl Ao 3 (AL 3 gand)) caally 5 kall
Aila gLl e ju (oualdd) 3gaall) a gy fAs Ll sadd) £ ghad) el (g2l 3 gardl) 4 gial)

0 18 30 6.5 4.2
0 19 20.7 5.8 2.9
55.¢€ l6.8 2%8.4 5.5 2.5
2.2 1.5 2e.2 2.7 2.7
0 l14.5 28.% 9.4 1.1
0 11.3 30.2 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

Unase Lalie iy e oeail) Cilal) g ging Ay e b (o4l 50 JS) Lde ) dpa s Laliall bl 055 Of (Say
Ll Cay a3 Cany Ol i) (e 238] 4 guuna il g ol (<l i 330 9 AL AL G = 5) 53 S ey Jlae SO
ALl Jal sall slassall dgal sl (8 W 523 Sy 5 (999.000- ) Luial 8l daiall o3 (5585 Led 3230 G 2Ly 33 5830
caldl il (409.2) Jsall) (Import climatic data) sl <l 3 i) 438 i (‘Climatic parameter’)
ety shul e il

) bl el Jaad) e gl 1l il ALY aaed Uglase (Gastiall) ) sae (5 k)
iy el dlaall (e s sl Apdie ol asd (Jassiall ) Laliall cililul) af Sl JS g ging el iial
(23 Y a8V () gaelial i)

(109.2 Jsaa) Zaliall Jal g2l aal iy 5 see JS (5 singsaee 5 380 Jia oail) Cald) (5 5imy o (S BaecY)
:Importing climatic data 4alall el 3 il o
1(209.2 Jill) cleal s e e (Import climatic data) Adbiadl bl o yiiul il g gias
A8l i) g A LAl UL (o sing (53 aaill L) LAY 1‘Select file’ Wa A1 o
b casiall 5 haudl) ) sl alid) bl el Jad) aasdl Time range’ il Jaadl o
(el )
83 sl bl (A edlas gy alal) Jalsall aaaidl sClimatic parameters’ 4alall Jalsall o

() okl L 3aac Y1)
(A Als ) xa ) i il il 4 gllad) cldaal) aaail FETO g2 sall i A8 o
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L PLU" S5 . ETOo, o5 Tnx ,<lile sy . fImport climatic data’dalall clid 3 bu) o
AguaCrop gt Slily sacld A& clalall sa Jagad g (53 giual) LAl clibul) (¢ g3 All)

Tabular sheets

| Nime range | Climatic parameters ] ETo ] Import climatic data |

Import data: File type

Free format text file (*.txt or *.CXT files)

Select file from list

file [ —c\-\aquacrop\trporT

Cairo. txt &3  [osdisk] ~]

i
Chontamarca. txt = G\
(&> MyPrograms

i

EldoretMM. txt

Hagere-Selam. txt

Irpani.CXT
|
kit L souble dick onfolde: |
ul <l on 1ol r
' La-Paz-Alto. txt to change path
nd view tents
TalAmara, txt 2 e
|
click
to select file 5326 lines (Time range)
4 coli (Climatic
Selected file |[Eldoret.txt
!
|
X cancel > Main menu

h=====—

cila jid) rdaadd) Llgal s (IMmport climatic data) dsabial) el 3 bl dald :2p9.2 J<il)
- A4 “Climatic parameters’ 4alall Jal g2l <“Time range’ a3V Jaall ‘Select file’
SImport climatic data’daliall clidl 3 ghiul CETO’ a4l

:‘Select file’ Wl sl dgaly
Lpaill il aen (5585 Apalial Ul s sing 3 il Gl (2D9.2 JSi) ke jia) dgal s 8 axdiuall jlis,
Ray Ay 2e AquaCrop z=bod IMPORT 4se all A4l & s aaall (“txt” Or ‘. oxt’ 4830 <l 53 cilalall)
ra3e (e calall Lial die gyl o s s AT AiSa (e L lile 3 ) gy () sl sy axdiuall
a5 el Jiaall 8 e &Y o by pdall o ALY s ae basae (38 g Al g (Gosball) bl Gl -
Aalial) el
i) Calall 333 s sal) Baliall Jal gl s pe (381 53 o 5 Baac Y -

bl (e saact dayis 15hub 326 s siny A5 ‘Eldoret.txt’ il alal jlial) & (2b9.2) Jsal 4
() 5ins 5321 g yladl) J shagll 5 5 yad) A5 Jas gia 5 Liall 5 51 jall 5 adad) 5l sl dpe sy cililed o sha ) Apalial)
LAl dals2lls “Time range’ el daall o saall Giindiall (8 4aliad) dalsall s a3l Jlaall paa S5

Climatic parameters’

Time range’ (el Jaall 4galy o

On) el dlaall s (Red ol Ade ) e ) Ul £ 5 (309.2 JSall) el Jlaal) dgal s o padinal) 2asy
A Y Al oda g <l i Baad il gl (e B e il 1) dasa alay Apaliall clilall lasi 5 Y (RS L gl
Crana Glilall @B 23 bl i 20 L (NOt linked to a specific year) Jball JLEa) sy (pea ale 20a3
& shudl aae pe Ol dae ity o a2 saall Asdiall 8 i3l Jlaadl Qe axdisall ol die (Jlal)
o yhuly ‘Eldoret.txt’ (209.2) JSall i o jlis) a3 il Calall dpnlly Laliall byl (5 sing A pail) Caldl)
(31 July 2013) &l &:,6 5 (1 January 1999) &adl f sl Gw le 5o 5,326 Wlsd aa 53 43l 223 5,326 4allll
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gl el ¢ aill Gilall 3 jland) e pe il e e Gy o1 131 (3092 JSAl) el Jlaall (ppasall
clibal) o) il oS Y5 (CAdjust time range” <l Jss Jac)

A rt climatic data L=
o . S - i
.Iimat'n: parameters I ETo i Import climatic data
| - Type and time range of climatic data
I T i+ Daily
(| ype i 10-daily

i Monthly
— Time range

I~ not linked to a specific year

First Day i 1 Vi Last Day 31 -

First Month l January vi Last Month | July vi
| First Year l 1999 Last Year 2013

\;3::) number of daily records (=5326) in specified time range
|
L
I ‘ x Cancel | = Main menu | !I

Import 4alis cliy 3 yiul daid 0 ‘Time range’ (el Jiaal) 4y sl daiiall 1(309.2) Jsi

(sl Jsbagdl g 8 all 8 (cagal) cililind) (e Jash Jaws g 933) ‘Eldoret.txt’ ilall climatic data

Climatic parameters’ £alall Jal gl 4350al) dadiall @

(4b 9.2) ZAlidl Jal sall dgals b (52eeY) 53 g sall UL Lgtlan g s Aliall ol sall aaaty aadiasdl) o 5y
(109.2 Jsall) AquaCrop z=bis 8 Wl il (Sas Gl Aaliall Jal galls a3y el saac ) a8 i aal jlialy
Ay Opeadi g shay gladl szl de s o) g8 disha )53l a) Dby slenls agrent Clgal s o (3 Jal ol el
Y Uy (5 st e 2 5ee 3a3) 20305 ('NONET s V) 4 sine Al dgals a3 (s ke Jsbab 5 an e

AquaCrop gt ) al il oS Y clibal) ol alaiu) sl Al oda 85 Laliall cllnll i

B ALl Jelall Code diall s Unit 32a 0 s Symbol )l

(999.0000-) dual 58V Al aaiins | il Calal (10 3 5ee S 3 Missing data 53 sidall il sxe
825 Opee e Cale 85 skl i) )5 LU Leliaa Sy Aaill 038 5 83 siall cililyd) ) 5 Lad
glady) 5l 45k ll 83 gie by 2 ga s Jla B ra pall Jai-giil) Aad il el ja) AquaCrop el
31 all Cila,d (e B3 sk by Aad i) il Yl oda e JisH Y ZLl de ju ol el g shald)
Sl il Sy Y A 5 pile 53 e g2 e - A iy ol kel Jshagll sl ol sell alaall g Laal
33 58e Sy (5525 (Tmax, Tmin, Rain, ETO) <las

28, paill Calall (A g LS lisall ALl Jalall (UA&J\) Liall 2 5aall) Data range <kl Jise
(o ol el 3 gan cul€ 1Y) bl ol yind Sy W zali ) 8 Badaall 3 gaall (e @ 0 Gang il
calall 353 s sall bl Jlae

IS Lgalasinly ali ) oy Al 2 saall & (as 205 Jel) Program limits gl (o saasall 5 saal)
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2513 (709.2 JL&) Limits of climatic data 4sabiall il 3gas 3 yha e zali il 8 derdind)
Gl span Jae el sl 5 oSOl Al Gl eiad ol Jan 5 S ol laa 3 s galind) d5aa

-

~Climatic parameters’ 4alidl dal s2ll 4¢al5 Jiul 2ie <Update Data Range>

| — lmer’(Hdi_‘matic data o & 5
Select file I Time range

— Climatic parameters

column..| ¢ E
<< click in cell to select p ter >
Symbol......... Tmin [ Tmax [Tmean IRain |
Unitsseeesnsnnns °C °C a6 [ List of o pa“ te_ - —
3 Temperature I Humldltyl Wind | Sunshine Radiation I Jlone ]
Code..vvinnnns 103 {101 102 e

o Code_|Symbol |Unit IDescripﬁon |
> 601 GENE mm Rainfall
= 602 Rain inch Rainfall
L
/i Data FaANQ€.suessssssssssanss
Column Max...| 16-6 21.5

default for Coumnmn...| 16 | 161 | 118
undefined
values Program limits (Data F
Upper limit....| 45.0 45.0
Lower limit...| -15.0 -15.0 -15.0 click to select parameter
access to "¢ 75 Update Data Raroe > _ cose |
data range

’ X cancel

Lalia cliy 3) il 4aild e ‘Climatic parameters’ 4aliall Jal sall 4 sual) dadial) 1(409.2) Ji)
cradind) g Ldal) 851 all B (e gal) lilad) (e Jash Jaww g 932) Eldoret.txt’ «ilall Import climatic data
(gl Jshagd) s ) al) o gia g

FETO’ (2l il il dgaly o

e slaall dany adisall o iy ¢ 83 ) stuall UL Cpaa e yall i Al Gl 43S iy 55 Jla b
(Oe llss 5 (5D9.2 JSall) ETO &sall dndeall b luall 4 slladl i)y lual) s
uaxll ki) Coordinates of Meteorological station 4dUall daaal)l cifiss) =
g Aas Sl Gl Glual dyglhe claglall 22 r(Altitude g ¥ls Latitude
extra-terrestrial radiation s <Mall xie ¢liY) 5 psychrometric constant (y)
lBlaayl Jaaedl 4 jedass (N) psd) Jsb o aae¥) wadll ¢ audl clels 2 5 (Ra)
CSar ¥y (222 m.a.s.l. and 22°22° N) 4wzl i) gli ¥l el ba o cudy Ll
) i Al Cluald bl o) il
48 Hha alaaiily s el e Al Gl 2y 12 pal) JAGS ill) ilead Badinal) LAl cililbd) =
.FAO Irrigation and Drainage paper Nr. 56 (Allen et al. 1998)‘T\;\f\S ‘_é EJJM‘ FAO Penman-Monteith
Tl Ae s -4 gl -3 el sel) dasha -2 el sl 31 s -1 AUl CULA ETO lual #liss
bl dagh o e s 5in Al aill ‘Eldoret.txt’ «ld (5b9.2) Jsill & Jua) i
(2 sanll) 5 gie o alall 3 51 jall 5 Liall s 5l jall il (f anidsa 52 (5 slae bt 5550 )a
sladl el g L) i g Liall 3 ) jall (e o sthall elall Hlay Jarin dad 0 S (251
saasal) daidll alasiud aisw s (TMax-TmIN) o) sed) 31 ad Liall Al 5 cabanl) dastl) G (580 (1
Zhol Ae s o sidl
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S5 TN As g plady) iy A8 ase Jla B 2 jall geiie Al Gluad 4y glhaal) Cdlalaall =

FAO Irrigation and Drainage paper Nr. 56 <<l (8 3 ) pdiall 48 Hhall aladinl o4 16 9¢d) oy

53588l ol sell dysha )y ol 2Ll de s sl plady) by dad ]

(Lall 5 oalanll 31 pall s o g LA i) J3all aladial)r Bl pad) cla s 58 Ak —
Caling g owyai Jabae g (KRS) diaxdl) Jalas L(RS) 32 g8al) (anaddl) plady) dad ol
o dsmgaie Jla 8 Al ;Y1 Aedll aladinl oSay A4S0 Aalaiall 5 Adalidl dalaial (py L
(309.2 Js2a) daliall daadll o sal casliall jlad) jLasly clld g (KRS) dalxall 3aaizs

Ja) oS WS sagiiall Ll iy dal e glll de s Jaws il ale Caiad LA (S —
Jsa) Laliall dasall o gad il LAl JLial Sl ‘Edit’ ) mis Jisll 3 dde dad
.(309.2

iy e 5l igie ye el sl dish ) Clily ()5S Lavie 1l slal) A i pali -
A0 e A (Tdew) il A 550 Aa o of gl 8l Jadl) slal iy daraa s
o Ll Akl i s Ak )l &8l sall Tdew = Tmin 483l <l (Tmin) Wall o sell 351
OsSs Al o3 oy Liall 5 sall da )y vie andia e ol sed) 5SS i) shalial)
o) 5ed) 3 ya A 50 e a5 36 ) i )3 2 ey (sl Adai 5 ) s Al Juad) o)
sl il LAl sl Aadaiall dpal Y1 bl aladind (Sars plae o il Jla 8 Ll
(309.2 Jsas) daliall ddaadll

Py

Import climatic data
LA —

Select file | Time range | Climatic parameters !mport climatic data I
Coordinates of Meteorological station
Station | m = = e e e .
') --~-~~~~

-
”— Altitude [W meter above sea level (m.a.s.l) <
(4 ¢ : spedfiedin (¢ Degrees and Minutes | 'y
SO Latitude I 0 degreesl 2 mmuteslNorth _:J  Deg ces o

-
- -
-~ -

-_----—-———-————-—————---__—

ETo calculation (FAO Penman-Monteith method)

dered Air p .. Maximum (Tmax) and minimum (Tmin) air temperature (available)

Air humidity........ Actual vapour pressure (| d from Tmin)
Radiation ........... Net radiation (solar radiation estimated from (Tmax - Tmin) difference) — estimated
Wind Ispeed ......... Wind speed (estimated from spedified average value) ——— estimated
Coeffidents Estimation of Solar radiation
Location (for estimating data) < .. 0.16 (interior) .... 0.19 (coastal) .. >
e ot Rs = 0.1]6 x SQRT(Tmax - Tmin) x Ra
® - interior location
Estimation of Wind speed
(" light winds in area — at 2 meter above ground surface
@ —» ©- (= light to moderate winds in area ——————————averagewindspeed =| 2.0 [m/sec]
(" moderate to strong winds in area

Estimation of Vapour pressure

(" in arid or semi-arid area Tdew =Tmin +subtract| 0.0 [°C]
4 —’ ©- @ in semi-humid or humid area d

Angstrom formula:
Rs =(a +bn/N)Ra a=0.25
5 » (& default (no calibration available) I—b = 0.50
I " calibrated values for 'a'and'd’ | Clear-sky: Rso = 0.792Ra adjusted for station elevation e

X cancel

Import climatic data 4dlia clly 3 yhiul dald G ETO’, 2 all e Al 4gal g (5 9.2) Jsal

Laa (1) (g ohal) Jshgdly paiall g Lial) 3 ) all duagal) clibal) (e Jash Jaw s 533) ‘Eldoret.txt’cital!

e cilalan ad (5) Ll baiia (4) o Ao (3) Asbial) csadd) plady) Ao yai LA (2) cldiaay)
Angstrom

ey 1Al Y Aadl) o WAL (S 1Y) auedd) pladY) Glual Angstrom 48de cdlelae =
gldy) oS Laie (RS) 25l owedd) glly) sl Angstrom 483 AquaCrop g<b»
Jda & ( b=0.5¢a= 0.25) ¢iill dpzal yi8Y) adll aladiul) sl | 85k e (RN) Slall
FLatY) dads (RS) sl comadll ol (o Kol ol rlind cul (i) 5 e o8 it
gl ) el iy oy z Al Akl 215 plad] il (RSO) diba slaw (b (oasadl)

26



LA (Sas agas Ja s s @ ¢ulill 5 as af e Jla 3 (RSO) lss 2ic ilasall
.(5b9.2 (k&)

83 ghdal) Apdlial) cililnl) pafil duda) BY) 281 :309.2 J g2

Aok i@y dagdl) 4ala) ddasal) ad ga 3 g88all Jatad)
- kRs =0.19 bl xe  w . .
EJ\JA'“ d)ﬂ ui)k ‘;;\J cé}‘ - (RS) (;"“A‘“‘S \ &1"‘:'}“
kRs = 0.16

u2=0.5m/sec = Al L, . )

u2=2.0 m/sec = Axiee ) dagd ~, 2 gl e bl de

u2= 4.0 m/sec = G VAl = (u2) LA mhas Ge e
Tdew=Tmin-2°C = dils 0l g iy dihia 4w Sl has =

Tdew=Tmin = Lbjad ffddadihio 4w | alldkiis) aday  w

:‘Import climatic data’ &:Atie Gl 3 du) 4galy e

sy (609.2 JS5) ‘Import climatic data’ aabic Sl o vl dgal y (& axdiuall o 55

el Al ) V) A lsa S poial) iy 48 Halial) UL il Jada s 53 Alaal)
<Path> Jlue ¥l ahaidly (AquaCrop s gas ‘DATA’

il o2 £l (Say s yhaal) Jshagll 5 oam el i jaill 55 ) jall bl Ll 58Y1 i sl 5 elanY)
o Aaliall ULl CalS 1Y) -3 A8S Rdlie by 552 ad IS Iaaaa e Jlanalie] 1S 13) i
Al Olua s (8 Jadd (o gllaa) Lebioat o5 08 Zodliall ddasall cilfilaa) -4 zeali yall a0l 2 gaal)
(e

<ol 551 el cilile L) ey V) o5l (Say Y M5 (. CLIY) lial) Calal (pnial 58Y) G 53l 5 ans)
Jsall A ‘Eldoret.txt’ il alall sl s WS (‘Tnx’, ‘ET0’ and ‘PLU’) bl (o2a sl @i
.(6b9.2)

Jshagll s 3l A il ULl o sl Jis 55 (o i) “EldOrELIXE (poaill ilell (609.2) IS
calay (cadaall 5 Liall 3,0 jall 83 ) sivsal) daa gal) UL (5 sisy “EldOret.txt’. TX sl s cala oLis) & 1(gokaall
Gobe dsba oy aa all i Al de gl adll Ay pund) 2l 5 sy ‘EIDOret.ETO o2 e - ,as
o« Eldoret.CLI? Al cale ol (Say s yhaall Jghagll 33 sinall da gl bl 5 6isy ‘Eldoret.PLU’

.MaunalL0a.CO2 ol ¥ aldl ae daiull il

<Ilmport climatic data> dalidl cblal o) yiul Yl Aty (33 sl Apaliall clililly) clalall ol o5y
(AquaCrop is= & DATA alaall s ocal Y1) aodiiiall Jid (e 23sall alaall 8 daés

albal Jae o

25 gl L A3 g ja KT ol Tayaad ST Gasss Ao J geaall 2061 3 gaadl Jaaad (Sa

3l e ) bl g 5 s (g khall Jshagl) il e ) aall calisg 1 aall Jglagll cilibd oY) aal)
(e s ke

&) o s A Jal g2l (e (Y 2 gaal) yuns zelall A Jaida g Asaeail) 4y ga jl) 9 3 jad) A )3 3 gan
Adagi ye Jal gall 228 O Jal gal) (U 3 gasll s

g5t s 58S A g3l 5 A pdiall 5 e sl UL L A s e ) 5 1l A pad Ldad) 3 gasd)

< gl 5 Al agle &5 A Gl pall Tady Ao W) aall sany 1 pwaddl £ sladl g plady) it Ldal) 3 gaad)
& gV (sl ba aaat oy | Y sabe Glld padiial) aa g 1) i) sl (e ey a5 alall (e
.(5h9.2 J<3) Import climatic data 4saliall Gl o yiiul 28 (e ‘ETO" 4ssall Aaiiall

- oAl o (e AQUACTOp gl (& ) 2y 15 e B3 ) gleall (o2 sall - A 2l Lidal) 3 gand)
(053 B e AadiS (5 el g (g il 5 (pa sl (pra pall
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2% Import climatic data

L i

shi
Select file I Time range l Climatic parameters I ETo ' 2y S
- Import climatic_data_in file(s
- ﬁ -(‘ l - C:\FAO\AquaCrop\DATA
- iy
- el =
P L - |V Temperature file [Eldaret o Tnx ~ ~ = FAO
" Description .......... [E!doret : daily temperature data (1 January 1999 - 31 July 2013) - (= AquaCrop

F 4 |V ETofile —————{Eldaret «ETo @

l‘ Description .......... }Exdoret : daily ETo data (1 January 1399 - 31 July 2013) v

So ¥ Rainfall file ——JEdoret <PLU pla
N o Description .......... [Eldoret: daily rainfall data (1 January 1999 - 31 July 2013) ,l'
-~ -
¥ o~ -
. -
e e e o
Data base )
Path: C:\FAO\AquaCrop\DATAY

Imported files:
.. [Type[File name
¥ 0l Rain Eldoret.PLU
[ p i Temp Eldoret.Tnx
!‘ i ETo Eldoret.ETo

[ Create dimate file

\\ { 4 \ l/ |
§* Main menu W ‘ ”

S

Lalia @iy 3 il 4adld Geflmport climatic data’. dsilial) cliba) 3 il 4gal s :6D9.2 JSil)
it g Lial) B ) all dua gl il e Jash Jaw s 922) Eldoret.txt’<ilal! Import climatic data
<Import ¥ Jal (3) Adliall bl clile clisa iy slaud (2) laal) 3383 (1) (el Jskgds

Al dila sl (S (4) qathal) (Gaiilly AL @l 3 bl &% climatic data>

II ‘ X cancel

i) Qe pasiil dual 584 4l (4b9.2) Jse>
oY) al) RN 4Ala) Jal gl
300 mm/day

1,000 mm/10-day | O mMm G shall Jshell & sana

2,000 mm/month

+45°C -15°C ) jall Aa 2
100% 15 % Jand) 3 6l )
8 m/sec 0 m/sec daa sl 2Ll de e o i
5 0% 0 % uhﬂ\kigshu)ow\g«kcmgaﬁl\tbj‘g\ocQ\ﬁY\
(ALl (pe B S
10 mm/day 0 mm/day sl e Al Jass gia
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_
P CM :

‘ Station: Eldoret

Raimball .

Temperature ..........\_ % Agoeoo[=
Maximum, mean and minimum air temperature
Dewpoint temperature, wet and dry bulb temperature

Relative humidity .............................. =

Maximum, mean and minimum relative humidity

Vapour pressure ..............ccoooevvonininoinn >>l L0286 |1 §PaE 9.5825 <<—
Actual vapour pressure 0.2857 I mbar vl 95,8248
= :

[} kmfday w{.......... 691.2
Hours of bright sunshine ... [0 [La hours/day.........|..| 126 —] 12.6 |
24 hours 1 i
N 12 9 January..... ,13March g]

January... (b) "'—
Radialoly . o ] o [ W day. oo | 29.7 L[ 315
Solar or shortwave radiation, m 1 g _[ i

Net radiation el

Ra

45 M1fm2.day

— accepted dewahon +,_J- E" Yo
20 [~ Angstrom equation - ]
| a=0.25

|

|b-o.5o Rs=a+b(n/N=1)Ra |
(a) - ‘,‘m’ it “cember | correction for altitude (2097 m) |
\ Latrtude statlon 0° 28 NOl’th
‘767” E———

ETo (reference BT ) ........................................

Il ‘

S Ldadl 5 Lial) 3 gaad) haad 58y i Limits of climatic data 4saliall @l s dailé :709.2 Jeil)
(6) Aasal L A s (5) Lasdl) Ay shasl) (4) 50 ad 4203 (3) 5 (2) g ohaall Jshgl) £ sa2a (1) 100
- AL (7). (plad) (e Bgll () L) bd (@) @ ) (Seall el ) agll gLl o Gl

sl sl

Q Save and Close ‘

CO2 o38N sl AU cilile 3,9.2

Sl COp ik ¢ 53 adiny COp wlile b (g sal) CiDall b (s pSU sl S5 58 5 4 il Glaw giall Jads o3
sthall Gakill ¢ 55 e Lealadinl o a 5Lis) s

e 8l Jatieal) JaY of i U il ciliLy 3Slae JaiS @

(el 3 yuimd) < i) g a1 Jiisall gl Aty 5 Aplie il 8\Skae Jiaelii wie CO2 e ¢l ariiusall #liny ¥
SIMUL 4 &l &€l 3 Us sias 33le (5 6S3) ‘Maunaloa.CO2’ sl () yié¥) ald) aladin) (Say Cus
& ) (gl GO (8 s SN 2T Al 58 E A il e i) Gilall 13 (g 5isy  (AquaCrop es
G gindl dal (e et edl 5 alall Cilise (e Lgle J geaal) 3 Al ULl 203505 1958 ale 2ie Mauna Loa sa
s (2.0 ppm) osalall b Gle ja W laie B3l liie) (Sas dbiival @l i) Jal (e Wl 1958 ale (1a 28Y)

Aaaldl) 3 8l ol il A gia L liie) (S

AlEls @ glud BlSlaa S @

(Special Report on Emissions Scenarios) SRES ¢« CO2 “lék aladiul (Say  w
Sl il g Hlin (e A8LGl LI Clalal) s2a TR Al il gl 8 Jualaddldle s

‘AlB.CO2’ & wlildl sda s AquaCrop (ewa DATA 4 _all 4ssdl) ‘,__é 83 52 5 (A 5 Adlisa
2da b o5 Sl 2l 6 315 Gl g myEs| ‘A2.C0O2’, ‘B1.CO2’ and ‘B2.CO2’¢
.(€9.2 Jsal) dalisg dpelaial-daliai) s g jline culilal)
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O— A aliae ol el 4 PR I BN | - WP V] BRPCR N A - S VSO, PP S
by 32l & 3355 (Concentration Pathways Representative)RCP’s
‘RCP6-0.CO2’ ¢ RCP4-5.CO2'‘RCP2-6.CO2’ & «llll s3a 3 AquaCrop

U Aslall s 3l

o« bl Yo (SRES WS)RCP's  Jii ‘RCP8-5.CO2’

ALl loans pall 5 ALK A o) S 5 ALY i) (e e 30 i (4o iy RCPile

sl G 3 sl

.(c9.2 Jsa)
i Of Loal podiidl aidainy
058 2l 6 580 5 Axd e ) Alsse Glly 53 CO2 ke @
L) g Bax]

550 Bie) s sall il & (s siadl g SISl U 3 51 5o dad g 5iad CO2 ik

paladl aln) e L 86 LY (ppm

(EDad) cile 23.2) s Cile sLidl vie CO2 Cale 4y e ddailadll oy

1000

900+

800

600

500

CO2 concentration (ppmv)

400+

300

Source: CSIRO

700}

RCP3-PD/2.6 )
RCP4.5 -
RCP6 b

RCP8.5 /

2000 2020 2040 2060 2080 2100

Year

clilby 3acB 3 3392 94 (SRES)s (RCP) 4dlide cil gy s Aay jl Qs CO2 a8 55 cillabadia 10 9.2 JSill

AquacCrop

Alia Cila 615 4.9.2

Tnx, ETo, Galsll <l clilal b da sisall Lalia) iyl (e (CLI 4a3) Alie ile oL (S

Select climatic file

:CO2 PLU
b cale jial A i'Create climate file’ Al cale sl LAY jlasl, =

Flie Cale L) 2l Cua <Create climate file> Al Cile el 1Y) lidly (6b9.2) JS&) menu

.(d9.2 Jsi) Create climate file s ila clLisf dails

30



- Create climate file | Sl ___{ 1 \

"
I

File Name

Eldoret2 w |CLT
Description

=~y rainfall and air temperature data and mean monthly calculated ETo

(a)

[——

3 < =
En Klo Bomietee il LODIE o SelectETofile / T mV—-’ [ESFEEEs)
-
—___H__ - —_.._~~ S {
A Home Dexotion ~~ SELECT file fropfData Base
Rain |Edaret.PLU |adoret : daily rainfall data (1 January 19 2 July! sl
| £
/¢ ETo [Eidoretim.ETo [Specify ETo data when Running Aquacrop 3 ii
| 1 v
" Temp lE\doret.Tnx IDefauIt temperature data: Tmin = 12.0 and T,nw = A j
| |
coz  [Maunaloa.cO2 [Defauit atmospheric CO2 concentratigad®m 1902 td ble) (lilick a File in the list to select
™~ e
= N —— File Name |Descnp§on | %
[ Data Base i Chontamarca.ETo Chontamarca : daily ETo data (7 October 2005 - 8 March 2006)
s
ii B e T e Cordoba.ETO Cordoba, Spain 1Jan-31Dec1986 - Data by University of Cordoba || 7]
3 | Davis.ETO Davis, California 1Jun-310ct1996 - Data by University of Californiz
file management panel || |ouusscuzero oo s -y doer o1 196 51 0ctober 1556
' Eldoret.ETo Eldoret : daily ETo data (1 January 1999 - 31 July 2013)
O Create ETo fle | i [Bidoret : mean monifly £To data (January -December) H
|
I X Cancel Create
I >>> 7] UNDO selection ]
Selected File :
T Delete selected file |

EldoretMM.ETo —[>> >

> & Display/Update ETo data ‘

’ X Ccancel | ¥ Accept selection |

(1) @ ALl Calal) iy ardiuall agds ua Create climate file (Al cile gLl daild :d9,2 Jsil)
423 (C) rasdl) el - A (D) 5 bl Jsbagll £ sana (@) lile JLIAL (2) Adua 59 4wl yaal
il 33518 0 CO2 (d) #1s6d 505a

Display and update of dsaxall cllball paaiy LAUW clbyl) Gy gal piul 5.9.2
climatic data and export of aggregated data

Climatic data d:atal il A6 8 (1€9.2 JS8) Adlise clgal 5 (A Aaall LAl Clil) meady (i pe o
dalide ol A cileal gl o3 3 il g5 Display of climate characteristics @lall gailias il jaivl 4aid
éa L el-)m
Lalial) bl Jaasy o as oas e i A 1501 5l (ke Jshas il LAl Aalial clilal) Jaad
REREIA I R E W29
Al 8 i) 038 el (£9.2 Jsa) Ldliad) liball (g siul) g sanal) 5 (5 el Jans siall Sl Jiadll
Jsanall i g 5 A daliall oy Ll
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17" Climatic data

et
Description | Rainfall

File Desription

Reference evapotranspiration (ETo)

Tabular sheets

[pru6-05.ET0

[Brussels k1 (Belgium) - daily data: 1 January 1976 - 31 December 2005

mm/day

2 mm |- -8 - BB E

1January 1976

|76]77[ 78] 79[ 60[ 6182 8384 85] 86 [ 87| 88] 63 90[91 [92]93]94[ 95| 96]97[ 9899 [ 00[01]02] 03] 04]05|
command buttons

31 December 2005

daily data =TT
@ Select another ETo file I Mean monthly
& Display/Update ETo data I Yearly totals
| £ Cancel] &> Main Menu H save as

daild (e ‘ETO’ 4gals O el Adiud) 490 30 2 Command buttons salsh i La :1e9.2 Jsill
g sl £ ganall g s gddl Jauu gial) st Climatic data menu ddliall it

Climatic 4AU clid) 4aild ¢a Aad) 4lud) 49030 2 Command buttons </ s¥) <1 LA 1e9.2 Jsia
Display of climate characteristics 4:tiall bl (abaia) (a) piul deidy data menu

AN

Description

sl ¥ ai A

command Buttons

FPRT

Tabular sheet

fHe Jid
oesll Jshagll b gial -

Mean Monthly (s aw sie

ol i A e coogdl) Jrhell asie - Osy sl g okl Jshel) J}fi—ﬁ"‘. S &) Rainfall
(269.2 JSa) am ) i Al Cauaig (ETO el e sl e s aal) kgl
Sl B30 pes (309.2 JS) sl Biii\ :’i:: Yearly totals (g5l Jshell s
et ol g5 i 0 il iy i Mean Monthly e -
i (0as / oa b psa / palls Sledadl LA aa) ETo
Bl SOL 53e e gl ) e i) PR TEAS

b sl

Yearly sl raal @i Al M)
totals

3la Aan el Byl all dayn hugid by JiS
(4€9.2 JSall) L el LS 1 J geand)

Mean Monthly (s aw sie

(381 i dsmna b)) a3 03 el Jld o)

L;M‘SJ\);.“;\;JJLMJSA
Bla (pena A sl SISl Jpianall 350 a Ax o L;La;‘\
5 s dalial L

35 AgaSl i Jsanae 3l Aa )y JSG bl lehs) e
JM\ J}Lﬂ Llall 5 Laall 3,0 sl L;‘;JJ Dlie V) e
5l geanal

Yearly Values 4 s ad

(3aS) i dsmna b)) a3 03 el Jla o)

SJ\JAJ\;\QJA

Temperature
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-, Climatic data

Description  Rainfall IETo | Temperature | coz2 |

Rainfall

File Description

|Phanrang.pLU

IPhanram) (Vietnam) - daily data: 1 January 1993 - 31 December 2007

- Mean monthly Rainfall and ETo

[~ legend
15 years ‘ rainfall
‘ | i
mm/month — ETo/2
200 ‘ ‘

150

100

Jan Feb Mar Apr May Jun  dul Aug Sep Oct Nov Dec
Exportaggregateddatal dose |

display only mean monthly Rainfall |

|I X cancel 2» Main Menu ) save as M

> 1993 e 388 Phanrang (Vietnam) ¢ 2 sall gii- Al g s gl J shgl) o gia 12€9.2 Jsil)
.Climatic data 4l cliLll 4l b ‘Rainfall’ g kel Jshell 4¢als 4 2007

—
=% Climatic data - -

Description  Rainfall IEI’o I Temperature I co2 ]

Rainfall
File Description
IPhanramg.F‘LU IPhanrang (Vietnam) - daily data: 1 January 1993 - 31 December 2007
r Total yearly rainfall -
|15 years
| =
mm/year
1500

1125

375

1993 year
Export aggregated data I dose |

| x Cancel §= Main Menu EI Save As [ |I

> 1993 e 348l Phanrang (Vietnam) ¢ ¢ sied) s shall Jshgl) aa) :3€9.2 Jsid)
.Climatic data 4:aliall clibll 4aild A ‘Rainfall’ goball Jshell 44l 4 2007
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" Climatic data

Desaription | Rainfal | ETo  Temperature ]coz |

Air temperatures

File Description

]n:ms‘mp
' Mean monthly Growing degree-days
;'24 years

|

degree-days/month
680

[Tunis (Tunisia) - daily data: 1 January 1979 - 31 December 2002

Crop

File name: SunflowerGDD.CRO
Base temperature: 4.0 °C
Upper temperature: 30.0 °C

510

dose |

Jul Aug Sep

" 340 4
170
0
Jan Feb Mar Apr May Jun
(| Export aggregated data |
X Cancel | & Program settings | ¥> Main Menu |

B Save As

Jganall gail Liia 3 a3 e Jgeanal £3as) jil) J guanall gai 3 ) o A Al 5 gdidl Jauu gial) 1(4€9.2) JSid)
Bl da s dgaly 2 2002 (s 1979 (e Bl (i g8 Alya (802 30 Jguanall gl Lo 3 )2 4 05024
.Climatic data &alal cliby 4eid 4 ‘Temperature’

a0 el sedl Bl da )35 (oaan el - Al g (g shaall Jshagll (5 sl (a5 (5 el ass siall iy jpaal (Say
deane Clily paal ) ddaul s (S S JilaiS) dalleddl o a3l dal e Jseasall 280 531 5 ) jall
Sl A edl) cllan siall iy G je Gedia (e sl Bladdl 455 30 4 ‘Export aggregated data’
Aranall Clilnll 4 ) clalal) elaud 5 W jpaai ata S bl 30ss 25 (4€9.2 s 2€9.2 e JSEY) (5 siaall

dae b OUTP AsSall b Ll yiél el Jais (5 5a

(5€9.2) drendl byl paai dalE 3 Ll
AquaCrop

.. Export aggregated climatic data

B

f Export aggregated climatic data

[V Mean monthly data

¥ Mean monthly rainfall (mm/month)

"~ mm/day
[V Mean monthly ETo 4E(3' mm/month

|V Mean monthly air temperatures (degree Celsius)
[V Mean monthly Growing degree-days ( degree-days/month)

|| [V Yearly totals

[V Total yearly rainfall (mm/year)
[V Total yearly ETo (mm/year)

[V Mean yearly air temperatures (degree Celsius)
|| [V Total yearly Growing degree-days (degree-days/fyear)

-— Export to

Path: C:\FAO\AquaCrop\OUTP\

{— File Mean monthly: |PhanrangMeanMonthly & l ouT
{— File Yearly totals: |PhanrangYearlyTotals 2 l out

! X cancel

E Export l

k=

-

Export aggregated climatic data 4sasa Ll cillily pual

dailé :5e9.2 Jsil)
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Program Settings gl @idle) 6.9.2

clalae) b Saall a3 9.2 Jsaadl 33 el el ) cilalae) ) U gea sl andiveall (Say dpaliall cilibyd) i (e
el da 5o @ jial Jb dal (e Gy (g el g shaall Jshagh) ol all-10 8 5 baal) Jshell dal (e gali il

il i alii-10 ciliby aladiuly SlSlaall die cils) aY) g 80 ad) 4 3 <l el Ll el ) cildlas) 19,2 Jgaad)

(SRS 5 ke sk
) 8y el & el b 3
3l ad) da o &l el Jl
Method 3 44 ,hl) (3 Jamill i) (AS) ) saill 50 pa s 3) i ddy 5l w
Tn =12 °C e 560l 5 ) Al (Tx) ooVl aall 5 (Tpy) V) aall ool 81
_BJ\JQ\ Q\éJJdAJ‘PJeJD d\;@
Tx=28°C
Sl 5 Qo100 @ hall Jshgl)
0S5 Laie 4 yill e yaall g adandl Gljall g Alladl) UasYl il eyl
DB) Ay el qaelae 5l al-10 3 gelas (0 Adl5a (5 k) skl ity
(3 d=dl
- ;J()S’DA'SCS el 3 )b «(effective rainfall) Vi) ) =
. 5 (bl Jshgd) (e ¢ ) Ay sie A Alladll el m
. 5 =10 IS (8 (sohall bl e il s tadand) sall w

root number sl sac A il e Agll w

Crop Characteristics Jsesall gaibai 10.2
Crop Parameters Jgaaall < sl b 1.10.2
Crop Type dsasaligsi o

b b s Jsane ol die U Jsandl & 5 DR ae SUB Jseanall @l il )b £ iy 2 Calidy
1o Owadll a1 (3.6.2 5,3l) AquaCrop

DY) (e 2lai) Al S5 s 5 asfruit/grain producing crops sl s il dstid) Jualsdll -
.(Harvest Index sbasll e ol o LBA A flowering

Gy kel cpa Y Gle gl 335 Y Cusleafy vegetable crops 4d,sl badll Jualae -
(Y e Teay dlanll e

adad sf il jall (0 585 (e ey Alall JiS5 5 58 as) root @nd tuber crops sl s & 3l Jualadll -

Jwad (i Lay ) Adly 3 je (g ST (adaill) il daaldll Jualadl)forage crops ddlel) Jualsdll -

Calibrated Crops saall Jualaall o

LA eohall ¢ ) AUl Jualaall lgie @aadll s g plae i il b e AquaCrop <ty saeld (5 sias
ol |l uadll dlie Sl Cual g Sl ai gl el geall s ¢(Rm sl A1) o se aal) 5N )5S eUaldad)
) g My chadd lghiat ) bl dalla cililal oda 5S5 3  Al Jualae cilile @l i) 8 aa gy il
cond gl el i) A€ ) O gum sl (S 2y sibiall (35 580l Gl (e Al g 501y e 5 el (e 23l

. https://www.zotero.org/groups/aquacrop_publication: 2 AquaCrop < sdie
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Conservative, cultivar 4aédlaal) 8 ¢ cilally ddlaial) g Asdlaall Jualaal) i yial b

specific and non-conservative crop parameters
((@10.2 ) o wadll ah

S rad) a8 sall o &y play) il sladd) s el 55 30 ae g p s IS pa Y AR Jualaal) @l il -
e Jie @y G eday Al Lo Glial) pe s Yl el Jll oda o Loal (o jiaall a5 Sl
(WP*) 4, spal) ALSH Alaeal) olyall dpalis) 5 culalga)
Chia Jlia) die Baed ) <l el JL) o8 zliag 38 Al g g chivally Allaial) Jualaall < el by -
die da g jiall Caglall e Al dag Hdl (alias Laie i o peanal) B jladd 3aldl Caiall e Caliag
ool A8 sk Jaas die ) (L e 3 dag i) ol Jaadl B 10]) B laall

e 5l 5 J guanall il jia) Jly Aaild 1310.2 J g2

Crop Phenology

Jyanall Laglsid 1

Symbol Description i<l Type 1, 2,3,4
> 45 35 2511 £ 5
1.1 Threshold air temperatures for growing degree days
Janall gai 5 ) daal cildial) 5 o @la 21,1
Thase Base temperature (°C)Liall 5, yall 4 Conservative @
Tupper Upper temperature (°C)ulall 3 ) yall da 5o Conservative @
1.2 Development of green canopy cover sail¥) bl sUaal) ki 2.1
Canopy size of the average seedling at 90% emergence Conservative @
CCo syl (e %90 e Jsiil) Jas sial Sl elarl) aaa
or canopy size of the transplanted seedling (cm?)
@)Al iy A paial) ARSN sl cLLsJ\a;; e .
Number of plants per hectare JUiSell (& Sl s Management ©)
Time from sowing to emergence (days or GD days) Management @
(58, da a5l aLl) syl Al HIA (e Bl
or recovery time (for transplanted seedlings)
A giall J gill Apdlly (ueall) ilail sadll
CGC Canopy growth coefficient (fraction per day or per growing degree day) [Conservative @
(528,05 3550 0n ol sl Ga s ) (Sl sl et Jalna
Maximum canopy cover (fraction soil cover
CCx (el i ¢}$L£Qy, ;u‘ il ) Management @
Time from sowing to start senescence (days or GD days) Cultivar @
L.f'\""'“ clazll AAJA-DIA ey Ta_;l_d J\l,\” e saall
cDhC Canopy decline coefficient (fraction per day or per growing degree day) |conservative @
(523 8000m a0 sl asall e 6 33) (Gl elasll sl Jalaa
Time from sowing to maturity, i.e. length of crop cycle (days or GD days) |Cultivar ¢4
(523 5,0 da ) ol all) Jseanall 3550 Jsha s gaill L) 121 (e 32400
1.3 Flowering or start of yield formation 4all Js&s s ol J3Y) 3.1
Time from sowing to flowgriqg or to the start of yield formation (days or GDD) |Cultivar @
(5238 a Aa 0 o) ALl) el JR35 ey 5l jla Y A Al e 324l
Length of the flowering stage (days or GD days) Cultivar @
(523500 0m A0 sl abl) Jla Y1 Als ja 320 Jsha
Crop determinacy linked/unlinked with flowering Conservative @
YL Jseand) yaat Lol ol pae i Il )l
1.4 Development of root zone sl Adhia ki 4.1
Zn Minimum effective rooting depth (m) _idb s el dladll ) 3all dihia Management @
Zx Maximum effective rooting depth (m) sidu ebaell Aledll ) 03al 8l Management ©)
Shape factor describing root zone expansion Conservative ®
J}M\Mémﬁuqdﬂ\ Jal Jale

1)
2)

3)
4)

Conservative generally applicable ale JS& Lilss

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

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

Cultivar specific —uually 3laic
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Crop transpirationJs<esall g5 2

:a10.2 i &S

Symbol Descriptiondias! Type 1, 2,3,4
BS 44 3 2511 £.53
Ker. | Crop coefficient when canopy is complete but prior to senescence |cgonservative @

’ 4a il J8 oSyl elaall JiS) vie J seanall Jalze

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

nitrogen deficiency, etc. S (1)

100 fage i 5] oyl A (n 5y / onlie V) il oLl (e A sho ) J I Jebe (o Conservative
L &Y

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

SX,top zone Conservative ®

)jk_;.ﬂ dahia %) L;::‘!\ c.\\)” %) ((‘ﬁ/?’r‘/ 3(;) clall k;ALCY\ ‘)j'd;.“ C\);l.n\

. Maximum root water extraction (m3 m- day) in bottom quarter of .

jhfSX, bot ( y?) q Conservative @

root zone)
JJ'J;.H dahaia 5% L;IJ\Y\ EJS‘ %) ((’39/3?/ 3(:) clall GAEQY\ JJ.J;.“ C\);:u.n\

Effect of canopy cover in reducing soil evaporation in late season
stage (% reduction in soil evaporation) ,aall gals) e Sl slball

(ol e Al (e & e A i) anssall (e 5 bl daall 84 5 e

Conservative ()

3. Biomass production and yield formation 4l Jsiig 43 sl ALl #1553

3.1Crop water productivity Js<asal sle 4alii) 1.3

WP+

Water productivity normalized for ETo and CO2 (gram/m?2) sbwll il
(Belg) 05 3uS] 5 rn pal) @i Al Alsed)

Conservative ()

Reduction coefficient describing the effect of the products synthesized
during yield formation on the normalized water productivity

fyield  Plamall sleall dualiy) e alall <55 A gl o il cilaiie i Caiay (18 Jalae [CoONservative @
Crop performance under elevated atmospheric CO2 concentration Management )
(%) ¢ sal) &5 SN 2l 6 58 55 iy J semanall gl Cultivar @
3.2 Harvest Index sbaal) jé5e 2.3
Hlo Reference harvest index (%) % ==l sbaall Jdise Cultivar @
Excess of potential fruits (%) % *iSaall 323 51 Ladll Conservative @
Possible increase (%) of HI due to water stress before flowering
DoY) J8 Sl aleaY) s dasd) disal % dlaiadll 524 30 Conservative @
Coefficient describing positive impact of restricted vegetative growth
during yield formation on Hl
slaall yiige e Al J YA 2id) o il geill agY) Ll Camy Jelae  [Conservative @
Coefficient describing negative impact of stomatal closure during
yield formation on HI
el yage e dlal) (<8 A clabadl 3ley Ll il Cacay Jalas Conservative @
Allowable maximum increase (%) of specified Hl
ane dlan yisal Y 7 sansal) oY) 3L Y Conservative @
Stresses «ilgayl 4
4.1 Soil water stressesd il sk iilga) 1.4
Pexp.lower Soil water depletion threshold for canopy ?xpansion - Upper threshold e | conservative @
L}Ld\ :\_\iﬂ\-@bﬂ‘ cUazl) 6"}3 d_;\ (e L)ﬂ\ cla tﬂ)\.g_"\u\
Pexp,upper Soil water depletion threshold for canopy expansion - Lower Conservative @
thresholdbsall dgall- bl sUaall a6 Jal (e 4 ) cle Dl Ade
Shape factor for Water stress coefficient for canopy expansion Conservative @
il sUarl s sl Sl slgay) Jabaad JS2 Jale
psto  |Soil water depletion threshold for stomatal control — Upper threshold| Conservative @

L) siall-cilabinally a8l Jad e Gl ele gl dic

Shape factor for Water stress coefficient for stomatal control
labisally pSaill el dgay) dabae daf (e JS0 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 @)

Shape factor for Water stress coefficient for canopy senescence
il sUaall 43 sl Sl slgay) Jalaal JSED Jale

Conservative @)

Sum(ETo) during stress period to be exceeded before senescence
is triggered
Aa Al Gy el alea}1 5558 JBA o) slad a5l s jall i il ¢ sene

Conservative @

Ppol

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

Conservative @)

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

Cultivar @
Environment @

4.2 Soil fertility stressaill 4 sad dgal 2.4

Stress at calibration (%)% 3_ilaall die leaY!

(calibration)

Shape factor for the stress coefficient for canopy expansion
il el g sl aleaY) Jalaad JS dale

Management )

Shape factor for the stress coefficient for Maximum Canopy Cover
ebe ) il eUaall a5l alga ) Jaleal JSaI Jale

Management @

Shape factor for the stress coefficient for Crop Water Productivity
Jpanall sl Zuality alea¥) Jalaal (<31 Jale

Management ©)

Shape factor for the response of Decline of Canopy Cover to stress
aleadl ) elaall Gailis dlaiuy IS8l Jale

Management ©)

4.3 Air temperature stressé sl &3 3gal 3.4

Minimum air temperature below which pollination starts to fail
(cold stress) (°C)
(EPNIRFEN)) il J Lgias oy S Bl all A o

Conservative @

Maximum air temperature above which pollination starts to fail
(heat stress) (°C)
() deal) Lalil) L8 g8 58 Tany ) 5 ) el A o

Conservative @

Minimum growing degrees required for full crop transpiration
(°C - day)
(p-iasie 2) Jsmanall o JalS i1 4 gllaall Liall gaill 3 ja s 0

Conservative 1)

4.4 Soil salinity stress4ill 4a sl 3ga) 4.4

ECen

Electrical conductivity of the saturated soil-paste extract: lower
threshold (at which soil salinity stress starts to occur)
lea) Csan ladie fay i) Liad) dgiad) dandial) 2 53 ) s aliional 4L 5eSIl 48U
(A skl

Conservative (1)

ECex

Electrical conductivity of the saturated soil-paste extract: upper
threshold (at which soil salinity stress has reached its maximum
effect)
gl ladie iy Sl Ulad) Aiad) Aasdiall 4530 () same (aliiual 5Ly 406010
(eebae Y o il da lal)

Conservative 1)

Shape factor for Soil salinity stress coefficient
4l s sle lgal Jaleal JSE Jale

Conservative 1)

Distortion (%) of Canopy Cover due to salinity stress
Aa lall dlga) da Y Sl eUaill o 535

Management )

Response (%) of stomatal stress to ECsw
(Electrical conductivity of the soil water)
Ao ) elad Al 5eSU AL 9 culabusall dlga) dilaiad

Management ©)
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Tuning of crop parameters Jyasall & jial b bus 2.10.2

81y Fliall cildley Badaa oo LaS) Baasa iy g d0aa Cial BSlag ¢l ja) die Jpaad ) Adadlaal) el Ll #lss Y

Lol Cum dpant ) liag i Canally dalaiall @l il ) ol Adadladll e Jualad) @ yial jb W (A

(1D10.20<5) Ul ol A b (A dag pall ol Jinl) 3 ))oby s oy il cateall ity i
1 sanall il Jasa andll 138 J i,

Jsa sl 5aall 5 il elarll adae ) aally el ) 3 &35S 5 el ) 3 4l Jie s laY) del )3l s 3
Ol 56k (50 7290 )

(palaall sai e Aline Jal ye N Jpasll gl 5l 3V 5ae Jie Chinally dileial) J seanall <l il
Y5 o o) ol graill 5 ¢ Sl pUaall A2 08l ooy ¢ alae V) ) oUaal)

el 138 ) a5l sl g palio W) Jladl) sl Gae Jie il paie (B gl i

Bl A sl dlgals (ol 138 (5612.10.2 el g il 2y pead SgnY Jpmmnall 5 bee oy ol ) AiLmYL,
(14.10.2 axill)

_~+ Crop parameters affected
< { by planting/management

-
gt

[}

H

[}

[ - . - of

."l (planting density, field preparation, soil temperature)
i
!

o
5 £
emelggence 'E
I 2
g 2
CCo
1
| time to reach CCx D am— E
2 . I - P < duration i
Cultivar specific g time to start flowering/yield formation o i
(phenology) 1 time to reach senescence E
crop parameters I 3 — -
1 time to reach physiological maturity >
Parameters affected | time
by conditions inthe ™. T el rooting
soil profile ~a X depth
(soil physical and time to reach Z, .
chemical characteristics) =

Al gy jUidal) Ciiuall U8 g Lghaa g (Al J geanall <) el b 110102 JSadl

i il 138 Lphaiy Al Jaal) dlee Calliig
Agut )l Al (3 J panall lgd g ) (A Al aas ]

Sd@\@&)}éﬂ\ tL'vd\ cala Jaand
Al 438 iy 48 5 55 (G e sall Ao 3 & )l paas

Cile 8 Jpmanall sai Lt s cdpand G G sall oball el G il adala s Jiall 3005 (sl clile #lins Y
Aa glal) 5 4 padll 5 oluall Aga) (52 J sanall

d_}a.a;d\ UA:ILAA:&A:\&‘_QJM\ Q“)“M‘JLJE‘):}L’.A 2

S Jgeanall & yial by (L) ssill) Caiall Aileiall J ganall <l fial b (asdl apsill guins g3) Jasa
Sl ial ) e "limited Set” 52 sia de sana i rling 4 il 3 o s 8l o g 5oy g del il il
agall 138 5lasY J seandl

sk dal e by Jsh of e U Jsanall 5ai 3l pn da 0 s M asll il gy G sl
ts A Gl gl 3lSaall Juanldis die 3 ) jall Aa 3 aUail Lt aiii J geasal)

s cale 438y L griaal) J seandl @l il b Jada
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Parameters affected by planting and 31 4 3l i Al <yl L)

management

DAL I G AqUACTOP gelie e 1(0sl g sl ilae )13, 2D10.2 JSal) 4,30 A8y
SOllaa (1o (o8 g) Blana ALAN Sl eUazl) ana dad 0585 bl I Al 8 L) 3l

o A gl el ana ey AT Eali (e (oilae ke Y 3 Asilaall J sl
eaall 138 aat sl e Cagsdel )l e s e
JSal) a5 5l 8l del 30 &S 2aad (CCo) (A il elard) sasy (53 5 rde) 3 dlis

(Ul las Adle dad ) 1an 3 yshn dad (e ¢ 5) (CCo) Sldviai aal il
i (i) Jadll Al L 33ie o585 O (S Sl 5) 3le (CCo) J A saall dpnaill ayaas

:(2b10.2

AL Sl sUaall aas 5 (CCo) (el (e 488) giall Ao ) ) A8ES

ol ael e sl A Jane e Wl de )l AUS sl <estimate> s ) sl

%75 2s3mssole 5Ky M g s gall Ciuaiia 4l Jsam gl iy 531 5 (CCx) (rais ¥ (halll gl
DKL (CCx) 23y Al )3l A8S; Liagf aaady 43Sy J guanall ¢ 53 anen (CCx) <25, .%100 Y
(3b10.2 Jsill) iball JAaYL ol e 48 el Cligail) aal
(3b10.2 JSall) (Al 3,0 a A oy Jiall &l s o adiag) Sl (o %90 () sl (o)

. Estimate plant density lﬂm
& [ Dpirect sowing |
- Plant density ———
e [ == | | i
. Crop characteristics E 2 ’ . /'\ [!9_ 75000 plants/ha T
3 7.5 plants/m2 |
Il Desaription | Modr uction | Fertiity stress | Calendar
[ s = ' Sowing rate
Crop development (pfo water, fertility or sality stress| |
[ 882  koseed/ha
Initial canopy cover |[Yanopy develfpment | Flowering and Yield Formation | Root &eepenin
-’ e I : l L] 1000 seed mass | 100.00 g
= ‘ germination rate 85 %
initial canopy cover |good canopy cover v CCo | 0.48 _:1 % —1
! " Row planting
row spacing 0.50 m
‘ plant spading 030 m
fl Canopy size
| seedling:......ovviieieni oo 6.50 cm2
Initial canoj r: 049 %
! 5 ) ] o n
B s Growing cycle (days) ............
sowing maturity
-y,
_#¥pe of planting mms | Canopy Size oo seedling: 6.50 cm2/plant
, (¢ Direct sowing .
 Transplanting ‘
€ Rigrovith / 75000 plants/ha
e X 7.5 plants/m2 4
-~ -
l X cancel | & Program semngsl Protected fle

‘Development* Lskill 4galy ¢ *Initial canopy cover* (i) il sUsil) dgal g :12b10.2 Jsad)
pUail) g (Lakial) adll) 4o ;31 48y ha aal a3 Cua Crop characteristics Jsaaall paibad daild (e
el 112y (3) lansa 4 jall (CCo) lsial aa) LA (2) Ao 30 ABLS 3aa% (1 CCo (oY) (Al
(ol A 32U gl 1) Jana coa (4) Ay giall

Cultivar specific crop parametersiiall dilaial) J guaaall cBlalaa

timing of developmental stagesskill dalja e gi ) 25t 5 Jualaal) Calial o il 8330 35
uaibad A 4 ‘Development’ L shill dgal s 8 A jall 038 320 o Ame A je ) Jgeasll Ao gl aaay
:(3b10.2 Jill) Crop characteristics J sas<ll

Time to reach maximum canopy cover abed) Al sUall ) Jgua gl a 501 Gy 30
slaall sai Jalaal (383 (Sitla sl Java ) (CCX) ) Jsmasll o33 el Jins (533 1(CCX)
Adaall o,k ae 38 5WICGC (Canopy Growth Coefficient) (sl
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sV < s :Time to start of canopy senescence Al staall 43 g pad o U Gl -
sl alanil 5 Adlia Cag sk 5 g i) (3150 ) taY dagi allilly jad¥) ) cUard) dalie 4 fas
Adle Glilga)
1(Jsaxall 3,93 Jsk) Time to physiological maturity >sls 8l gaill a3 a3l -
Gty (1 5y 5 pmally Gl o 2 3l gl 5 ie Al JS 4 gual) ALY dSw 3lSlae Cad g
Jsanall i o diasl
(AR Jsis eny i 65 ) Time to start flowering Sy s cudgs -
.Duration of flowering Ja ¥ saa -

O OSar o815 Jaina 2 ) Lilas Jalae 8 Hlo :Reference Harvest Index (HI0) (2 sall sbaall Jala
S5 Jualae g1 5 ) i) 3 ys il g (HI sbandl Julad dliadd) Aal) (5S35 Cainall lilaie Salae (5 55
A8 A ‘Production” 4aliy) dgal s ox ‘Harvest Index’ sbaall Jils dgal 5 A sa3aae cclilga) alandl oy yla

R ————
.. Crop characteristics - — NS

= e
| Description | Modrodu(ﬁon | Fertiity stress |
t
Crop development (o water, fepefity/or salinity stress) on | Fertiity stress | Calendar | @/
Initial canopy covel Flo ighFormation | Root deepening | vater, fertility or salinity stress)
epansior Flowering and Yield Formation )| Root deepening |
maximum canopy cover [almost entirely covered v|| 96 %{%

canopy expansion very

P R
I nopy dedine o e d:ZS
{
100% B 31
| cc |
i 80% ~fomammanenoaoooooo oo (R, - - : R
i 60% ~f==m=esn=e - e /
| 4
40% ===~ =
20% - === -~ 7
il 7 7
............ Growing cycle (days) ............ 50 75 90 105 120
sowing urity i L L L I |
pwing cycle (days) ............ 132
From day 1 after sowing to: 3 days maturity
s days
max = & [ 3
By 07 2] ’
maturity 152 A
/',_L_i Ina o) m,
| 7 s
| 5 8 \ 6
‘ X cancel ] & Program settings | Protected file v i saveas
i -

H ] -~ — - Protected file I saveas

) Jedag Y 4gals (B) s ‘Canopy development’ (bl sUail) gk dgalg (A) :3010.2 Jsid
Jdyanall gailad daid (s ‘Development’ kil 4¢al 9 (» ‘Flowering and yield formation’
the maximum canopy cover (CCx) ke¥ ALill sUaill (1) ceiiiy Crop characteristics
90% seedling <) (e 90% (2) o) dswastl a D) (a3l g 4y pia Ay ypand ) chisa JLalL ellig
s31.(6) 28l sl malll (5) (Al pladd) 45 53l £y (4) ealis¥) AL sUail) (3) emergence
Y Baa (7) Al Jsds o sl Y

Parameters affected by conditions 4l ghaa 8 g pddly A Al cllalaall o
in the soil profile

) paibady (ZX G sl w330 a3l ) S s3a) Baxt Janas (ZX) (ealae ) Jladl) 53l Gae g JS il
poiaially o sial¥) Clysine Gaslall Aagunl) Ao 5o ) Ay (el ASSiall Zailad 55 sl 2ty 5l
o= ‘Development’ 4l 5l ¢« ‘Root deepening’ dea) sl 8 awsill Jasay ) sdall (Bac daald oy (dadli yall

.(4b10.2 Ji) Crop characteristics J sasall jailad 4l

aaf sl saaad Ko :Maximum effective rooting depth (Zx) ke Judll jodal) gee -
il 3yl dooael) ated JAal o e 48 el GiliaY)
&) Jsasll o 3B e 3l damy Of andivsall Sy oadae ) Jladl) ) sl (Gae a2y 1(Zx) () dgash e
e 38 gl ol ) saall dalaia a6 Jare 2t AquaCrop C-“LU-‘“ psih YL calae¥) ) hall e
Cral) ‘)JASJGL-“}S\ _’JA-“ML—\A&MI_}JM mmewu&j\ (ZX) S dsaslls A o sadll Joans
deas O (S5 1 em/day ss Wl 5 saall Adlaie g i Jans iy oalae ) Jladl) ) s3all Gae ) Jgea sl
(el sy Al il g 85l Cad 4y 5ll) Al sl A3 il 1)) 2 cm/day S
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‘*«% Crop characteristics " =iii; 1 i —— E@M
Description I Mod b.' Bduction ] Fertility stress ] Calendar l

Crop developmentAno water, fertility or salinity stress)
Initial canopy cover I Canopyfdevelopment I Flowering and Yield Formation ’
ldeep rooted crops v

I
|

B ety At ECE L e
* CcC

maximum effective rooting deptrl 2.30 ﬂ meter

80% -f--=-=---=----------- (O LEEEEEEEEEREEREEEEEEEED

| 60% ~[===-=--==-------- - e e = el
Average root zone expansuon‘

40% -f=--mm-mm--m- oo - R R e e e e R R L LR ERS LTS IT:_;I cm/day -

Close

20% -fz=zm e P e Ee P s

I [ T T )
Growing cyde (days)

0.60m -

120 m - e
1.80mM = e e R
2.40m
From day 1 after sowing to: days
i dle ]~ | 108 ;]—
|
’ x Cancel I $ Program settings | Protected file Q Save as |

daild o ‘Development’ Jskill 4galy ¢ ‘Root deepening’ usiall (gee dgaly :4b10.2 Jil
the maximum <Y Judll jsial) e cailiy Crop characteristics Jyasall gailad
Sally Aagdl) JAAL (2) o Wasa G e Ciia L33 (1) @ 23ad Mg effective rooting depth (Zx)
s Jian gl (4) alie Y Jgiall Bae ) Jgagh ade (3) 2k o) el jodall Bee ) Jgagll s
sl i) ddkia

Calendar of the growing cyclesaill 5,93 ais8i o

JKall) Jpmnd) (ailiad 4ald (0 ‘Calendara siill 4 sl daiall 4 gaill 3550 a8l dale 3 l5 (e ol
Jal e Jsh e Ll (Say Adliaall gail) Jal je (e Al je IS 80 Jshag del )l o)l Jaad (Sa (A 5b10.2
sk dal e JIshY 4l W et s FAO @ siie 8 dalsall o3 s o5 385 480 5l FAOS6
e el Jadl FAO @i oli ) dailill dpe) )3l Jualaall dilise dalie 3hlie del)) 2 J seasall

.(Irrigation and Drainage Papers Nr. 24, 33 and 56)
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PR Crop et . : " L":_L‘?/ B
f Descrovelopment | Production | Fertiity stress | Calendar |
f

Crop_canopy deyelopment

C ling FAO-56 stages
% Calendar days =~ e 3 1. Initial stage... 25days|
«_© Growing degree-days_» = 2 Canopy 2days
e i 3. Mid-season stage........53 days|
ey A W Descroton | Mo 4. Late season stage....... 25 days|

Calendar

From: 1 January 1999

fle: Eidoret.Tnx
‘ To : 31 2uly 2013

1 GDDays variation in years
0% ~

Coefficient
of variati 45 %

30 %

15%

0%
Month — 1 2 3 4

Growing cycle — SRS oty W oseerf=

' $§ Program settings Pro

>
4

[

e Mode’ pag dgalyg (B)saill 593 aslli Jamai g yaadill Calendar’ sl 4gals (A) :5b10.2 Jsall
by Bia Y1 aladialy AsaS) il 31 pad) an sl ) rasll ansSill cpe Jaaill J puanal) (ailad daild
s Jgana cila b dBy A gudaall J pasall pailiad Bia (e <Save as>

Converting calendar into thermal 4xaS)_ill 3l adl asli ) agll aglill Jagad o
time

320 Jshal Jpat oigus 138 5 3l asuall dlee Aes (B ApaSI i 551 pal a8 ) e sl il Jy gy ey
dadiall 8 Jysaill 138 5 sm Lgtana BlSlaall Judi aty 1 <l gl 40aS) 511 5 ) jall aldas ) J seanall ) shas Ja) je
s Jiee Al Cile i) e XU Cay (5D10.2 JS3) U smnall (ailiad 4al (0 ‘Mode” ga sl 43 saall

RPN REIPS

Save the fine-tuned crop i Jgass cila & Uaral) Jganall cile & faljly Bis o
parameters in a new crop file

Ji e Whsaa e @8l 5 g8 plae G Al @Ol AquaCrop lin ae ‘;Sij il J panadll cilala RN
OSar ¥ o emnall ailiad 4ailE 8 4 il 4 pad dgaY Jsanall 3 e 5l 5 O panall COllae Jiaa3 303 [FAO
i Jsanall @il L hisl<Save As>  aul his V) U &l Cus el Caldl 8 el Jais

(A5b10.2 JSall) aaa J peane Cile (B Lgians

Crop characteristics menu Jsasall gaikai daid 3,10.2

display/update Jsasall (aiias Juxi [ e daild b zalijll 4 slhad) Jganall allad ja e oSe
.(c10.2 Jsal) st (S WS ccrop characteristics menu
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| 1;

|I ’ x Cancel l $ Program settingsl §> Main Menu I Q Save as |

Crop characteristics
e

— .
 —

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

Display crop parameters

¢ Limited set

Crop development and production parameters (mainly phenology and life cyde length)

All crop pa?arﬁehers

Fie description | Type of edit fields (cells) |

File Name : IDEFAULT.CRO

Crop Type : Fruit/Grain producing crop

crop development in ﬁ.Calender days....

Description

Ia generic crop

Bdall Wilgal s crop characteristics menu Jseaall gaibad 4aild :¢10.2 Jsil)
(d10.2 Jsaall) dilise Cleal 53 e b Jpemnall pailadl “full set” ) de sanall i

display / update crop Jsasall gaibad Jui [ a e daild 8 cilgal sl daild :d10.2 Sy

.characteristics menu

Description

File description

Type of edit fields (cells)
Protected file

gl

Calall Gaa g

(48) 3 Jin g 5
(Laane IS 13 1) (pandll il

b e s laa) Sa

.(c10.2 Jsa)

e Mode (@JH‘)M\ ° sl A ofill Jaah (e Jysaill
e S)la A La

Jpanall

e Development (5ail) skl Aea) ) g_,\_pg;dyufs\,g
- Initial canopy cover. SV Sl ezl - S Ay Lgad dlea) S Sl
- Canopy development. el elasl) jeki - Aoy da gla alga)

Flowering and yield formation
or Root/Tuber formation

S AL (0psS8) dSis Y
_&L\UJA.“‘, JJ'A#\ Jas

- Root deepening Dl Bead -
e ET ET -5 o Aea) o) Slhe A i - Al
- Coefficients Saladdl - RS- VPV PR I R 2t
- Water extraction pattern bl zl Adul - Al dlea)
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Production zudyl e @) cke S d;mfal\ Al
Crop water productivity Jpanall sbiall Zaliy) - LA sad dea) sl (Sl dlen)
Harvest Index Alaall ji3e - A A sle dga)
Water stress Hadl dgay) e el aleadd dlaiuy)
Canopy expansion o) Ul a si—
Stomatal closure alusdl (M) —
Early canopy senescence il cUaall 3 Suall 38 a8l —
Aeration stress ) 4 5l slgal —
Harvest Index aall yiige
= Before flowering. Syl Jé w
®  During flowering. Sy dNA .
= During yield formation. el A m
" Qverview. e 3k .
Temperature stress Soalldajaagal e 3olall da o dleay sty
crop development. dsanall (sa3) johi -
crop transpiration. dsandl zi —
Pollination ) e
Salinity stress Ll dlga) Ll s sle dleay iy
Salt tolerance. ol Jes -
Crop response. Jsanal Llaiad  —
- Canopy cover bl elasll a5l -
- Stomatal closure bl 332) -
Fertility stress Ll algal o Byl A pad aleal Alaiayl
Canopy Gl elarl) -
Water productivity olsall Aal) -
Transpiration i) -
Biomass 3 saal) 21K -
Biomass—stress relationship | alea¥!s 4y saall AU o 28RN -
Ks curves Ks Skl deay) Jalas cilinia -
Crop parameters Jpeanall & jial b -
Calendar msl e Gl e 8 Jpandll o
5l Asad Jea) Sl e dlea)
A gidasle

Description «iwag! 4.10.2
Jsanall @l jial b a e blall o
2(€10.2 JSall) Jgeanall &l jial Jl i se Bl e (pe 58 JLgal (Sa

L sh sl gl IS5 sl 1 el i jial s 5 e 2 Limited set: 3293 4 gana
<yl Ll sda #Uiad B Cilgal s pued A life cycle length sbadl 5 )50 Jsh s (FLall ae bl 483e)
oo Al b g il Calias Ladie ol o geanall 5 plaal 3 aldl Catiall (e Caliig Caia jUEAS die Juaad )
(2.10.2 353l) (el 43y pk daad vie 5l 5 el die A g jiall Ja g
(d 10.2 Jsall) daalaall &l el Jl quen o e e i - FUTl st AdalS A4S gana
et el 5 DB Cha gl dgal 5 o 5ia3 o (S
File description il iy o
Jandl Cale Caa g5 J pmnall ¢ 35 calall and (i je S
Type of edit fields (cells) sl (WBA) Jsia glsil o

Jsia 8 daalaall i yial jl (e aly  J seanall @l el U ALlS Ao sane (s je Alla (8 Lol dgal gl) 028 (i i
(conservative) daslaall &l jial Ll ) yial )Ll g g3 e dlaie Yl sl Jis o o calidg Eua o(Jpand) p ya3
GOl Jsm ae g JSAy e Y S1Crop specific Jsaasally Adlaie ¢ 585 dpadll LIAL 3 (a jas A
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ek al Lo Cilual) e ua Y Gl el 5Ll o3a o) Ll (m il (pa s Ll 5f 1 jaad) @ sl ol 3 laY) el a)
Waini 8 slcultivar specific —iall Zilxia ¢ (slianll UWAY 8 dua s prall) (s AV @l el il Ll el idla
Jralaall il )b (pn @.10.2 Jsaall A il ahaie 8 dag 80 5 Jaall 5ol ol plially il

Protected files 4maall clilal) o

@bl AqUACTOP gl e S Al J seanall clile (5 5in3 | cane Cale Jran Alls 8 Lo dga) 5l) 038 (i jas
ot Jsmmnall Ol el Ly i pasiusall (K il (10 o2 1) e FAO Ji (e Linaa (o @il gl plae ot )
ol Jia ) LS b Cua o eaall Caldl) 8 lgdaia oSy Y Ol G V) J sanall ailiad Al

s J gasa cale A Lgiaat o3 ) J geasall ) il l hisl<Save As>

Mode (42hl) kaill 5.10.2

Al 4aily J semnall (g8l Jasall elgl) 22y ety (1€10.2 JSA) Ll dgal 5 (A Jpmnall ) ghai aad jid (Sa
sl (e Taail) sy ¢ e V) Gy J geanall Caia ailiad 331 aays ((oasll siil) Jaad aa Bale (5 a3 )
335 Jsb (18 GDD i 3 AquaCrop Jess xie (2.10.2 3,8) GDD Jsasall sais ) s da 0 ) (oo sall

Al Jars <l i (5l yadl alaill ) WSl g 51 Jais J geanal) g3 Jal ye

J iy il 4l (CV) coefficient of variation sl delas (=50 (Sar ,GDD daais sSkaall Juanis dpaaf oyl
@ lrall Gl _ai¥) 4 CV 2asy . (2€10.2 JS&) Mode daia i (5,0 all Cile 353 5a sall ol 52 ) JalSY) GDD
OsUL Jpanall gai sl a day0 jedl cpli 2 A s dpwiS die ey mean L sidl ) standard deviation
Ge LB GDD's basia 058 Ledie cdansgial) (8 dasad) il Lulbiaa il Jalas oy Jaladall (3 el

(M) Glalid) B olisl) edl Jasale) il

s g ) base temperature sl 5 ) all da 0 dad ) GDD Jsasall gai 5 ) ja da jo clua #zlsy
Jpanall gai gy Al 5) upper temperature Wl 3 ) all da o dad 5 (L @J‘Y\ soloall sy (A J seanall
Caially dileie 055 o) Sy (815 Cpme Chinal ddailae o3 B jall il o (585 (e e 5 all il o b
Temperature” aeal i i gliame Ll Lial 5l tia 53 (55 L s Ailiie iy 3 L 5 Casd Y3

.(10.10.2 5_39)
. Crop characteristics — ol B e

S

Description ~ Mode |Development I Production l Fertility stress I Calendar I
I| Crop canopy development
i ¢ Calendar days ’ Theshold temperatires

& = d d for crop development
GrOWIng egree- ays ‘ Base temperature: 8.0 °C |

| Upper temperature:  30.0 °C |

canopy development adjusted to

temperature regime of distinctive years
| [ Temperature file: Phanrang. TMP

From: 1 January 1993 i

To : 31 December 2007 Number of distinctive years:
| : 15 years

GDDays variation in years

ﬁ Program settings | B> Main Menu | E Save as

.Crop characteristics Jyasall paiad 4aild & Mode heill 4421y :1€10.2 Jsi
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Crop characteristics @M
. e s

Description ~ Mode IDeveIopment I Production I Fertility stress I Calendar

iI Crop canopy development

| n¢ Calendar days [ Threshold temperatures
3 for crop development
¢ Growing degree-days

canopy development adjusted to

ctiv

Base temperature: 8.0°C i
Upper temperature:  30.0 °C ;

€ years

[ Temperature file: Phanrang. TMP

From: 1 January 1993 .
To : 31 December 2007 Number of distinctive years:
15 ylears

= GDDays variation in years

20 % v]
I Coefficient
of variation 159

| temperature regime of di

Considered for canopy development

10%

5%

0%
Month

Growing cycle ———

&L Program settings | ¥ Main Menu | B Save as
Crop characteristics - LE‘M
i ey

Description ~ Mode IDeveIoprnent I Production | Fertility stress I Calendar

!
I Crop canopy development
|

n© Calendar days Threshold temperatures
for crop development

Base temperature: 0.0 °C
Upper temperature:  26.0 °C

# Growing degree-days
canopy development adjusted to
temperature regime of distinctive years

Temperature file: Bru76-05.TMP

From: 1 January 1976 e
To : 31 December 2005 Number of distinctive years:
30 ylears

~ GDDays variation in years

60 % VI
| Coefficient
of variation 459,

Considered for canopy development

=

’ x Cancel | & Program settingsl §> Main Menu | Q Save as I

Lile 15 32al 3 ) all Gl (Ao (B) 3 maal) gl (B Jguanall gai 3 ) da 0 i il (2 e 12210.2 JS&
Brussels (Belgium) 4ihial (Jiu¥) 8) Lle 30 52l 31 a cilaly <Phanrang (Vietnam) dikia 8

Brussels & gailisPhanrang b S50 Laa Llallg Liall 30 al) Ua 3 \Mode kaail) 4galy b
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Development(saill) skl 6.10.2

,CC il slazll AquUaCrop paiies sube ye gyl A Ll sl e J gana 5kt 110.2 JSGI jeday
o cKas .Leaf Area Index (LAI) 450 dalua Jalaa (e Yoy ¢ il elaadly sl 4 il o (g 6 32l 52
ilalae dag )l (& Jpeanall gai el Jb caieal o gl a sl 5 Jgeanal) sai 35 a daa Jgeanall gl aasy

Initial canopy cover (<Y e %90 i) JsY) Sl elaall -

Canopy development (ki) elasll (ali o g si) Sl elaal) ok -
flowering and yield formation (Al /o3l JiSas 5f) Aall ¢ o35 Jlasy) -
Root deepening _dall Gl -

T T
| |
| : ks
: green | Y
| 4
sowing : canopy . S
transplanting ! cover : \
start CC=10% . | [
crop cycle : I ! | time
o ' ' |
| i '
emergence maimum flowering senescence end
or ! canopy ) I crop
recovered | cover duration of | cyle
transplant | : | maturity
Huration : : :
| : : duration of vield formation
I I
: : building up Harvest Index |
I | !
I | :
| I | | I |
B | canopy | mid - season stage | late
g}:'i ! development ! season
9 1 stage | stage
mecd mum effective
rooting depth
minimum effective
rooting depth

sl g LAl Aaiiall Jualaall Jal ¢pa J ganall (sad) kil abadil) B4 11£10.2 Jsil

Initial canopy cover (A Al sl
canopy expansion il sUaall (au 5i) sei Cana 5 dal (e (CCo) sY) ) ellaall dala i
Qe ) Al B G puim Al gy (Jganall 3590 JUA Sl eldaall skt 1.4.3 audll — 3 Juadll)
(CCo) uall luill glnal) aas 5 (an) gl U L sl

Type of planting method 41,3} 45k

o %90 e Sl elaxll ) (CCo) (Hs¥) Sl sllaall ana il La Direct sowing: séball 1 -
canopy size kil slaall saassplant density Asball AUSH @ jia PIS (e dgle J ganll 21 5 ciluy)
(CCo) ¥l (10 %90 xie LI Jaws gl

s poord) 2 Sl eladll ) (CCo) Y Sl ellaad) ana iy Ua Transplanting: s -
(CCo) e 5L el il Al Uil aaan dll) A8USH G A (e 4ile J saaal)
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) LA e Aastll cbilall  Slal) eUaill asa e STl 3l Slal) eUaill aas 0S5 o e al) (e Y T ki
Jall) de) 3l Ay yla pas die = il oal y8Y) aaall (Confirm or adjust) Jdas ) S o) aodiudd) e cand
(2110.2

E8 Canopy size transplanted seedline - IEllﬁl

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

Confirm or adjust

Canopy size

transplanted seedling.--..l 15.00 @ cm2/plant

T

A A el N3 ¢ de) 30 Ay sk et die de gl (ul all I sUsil) aaa 0l :2f10.2 Jdd)
.Canopy size transplanted seedling <3Gl Al sUal) aaa daild b (Jai)

Specifying the initial canopy cover (CCo) As¥ Abil) pUail) aas
b o Y Al eUarll paas 2
Jpandl (ailad 4aE Jplant density dsbal) 4USN aaas -
e Cua eplant spacing <Ulall g (Aladl) 2Ll isowing rate I Jase wasd -
AU s o5 J geanall ailliad 4alE L3 <estimate> s ¥ lasl lalie LAl 13
Gl &l Jaall s sSowing rate 23sall Il Jaza (e (Al A8UESY o088 2aild 8) Al
Jsil cplant spacing <l aels s row spacing <aall 2 ¢l cgermination rate
.(3f10.2)
(11102 sl Tas Mo N lan juia sl (ga 25l 55 S classes @lidll e asly jlial -
Ae 5 all DIEAN Ay gllae ¢S5 8 Al g ¢ granall (ailiad il o pdle JS& Al sa) -
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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

germination rate 75

= Row planting

plant spacing I 0o

I 4
T 2pacing IW m
m

=10 x|

Canopy zize zeedling: 650 cm2

Initial canopy cover : 1.20 %

114

i

Estimate 4kl A0Sl it Aaild & cilull) 480S gl I Jara (e Al ABUQY a8 13110.2 J&)

.plant density

Initial Canopy Cover.(CCo) 1Y (iluill pUaidl c¥laa g Ld ALiial) Lla) S38Y) addll g i) 11f 10.2 Jgaad)

Class Default Range
2adl) value

Al yial) Al Jaad
laa s il sUatVery small cover 0.10 % 0.10...0.12 %
sea Sl e Small canopy cover 0.20 % 0.13...0.30 %
s Sl «leeGood canopy cover 0.40 % 0.31...0.50 %
Sle S «Uee High canopy cover 0.70 % 0.51...0.70 %
Very high cover (mostly for transplants) 1.50 % 0.71...10.00 %

(il We) faa el el

Canopy development (bl sUsil) gl
slaall 5hi1.4.3 audll — 3 duadll Hlail) (pililae J3A (e dgal) pae Alla 8 LA eUail) js i Caia sy
maximum il sUall alae Y1 sl (2) 5 (CCo) (ol sY! (ill slaxll (1) G e sbea Likia (Sl
&4 .canopy growth coefficient (CGC) Slill elaall sai Jalas (3) 5 canopy cover (CCy)
s ) dalag Lals L) elasll s 5 slSlaaly bl elasll 34 gad T of 3 jaay (CC) () ezl
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Sl eUarll jlusil o aal 55 Jalaa s starting time of senescence bl elaxll 44 s 4y i
sllasll aal yig a5 pSad Al J seanal) @l sl b = e % . canopy decline coefficient (CDC)
(410.2 JSal) J geanall (ailad daild 5 i) slaall el dgal s & il

! Crop characteristics B

] Response to stresses
Description ~ Development I ET | Production | Water | Temperature | Salinty | Biomass | Calendar |

Crop development (no water, fertility or salinity stress)

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

canopy expansion Ir.a st expansion | CGC| 150 Ziday

=
maximum canopy cover |wel covered L” a0 %l Z
canopy decline Imoderate decline L] I 20 g days CDCI 128 3 Z/day

100% -
CcC
80% -
60% -
40%
20%
0% -
sowing matunity
5 daps
From day 1 after sowing to: | il
emergence I : ;]
max canopy I 50 3—
senescence I 10 5
maturity l 125 ﬂ

=101

‘__xcwa—'tc a Program settings I = Main Menl.d Q Save as |

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

Sasowing DI Al e 4o stlad) die 3l 353 s Time to emergence: @by s <l
o oty elall (s gina g A 5l 5 5) ga Aa 3y JEal) alae) gl jumad Y 1 ki i) (e %90 Y Jsasl
ediiuall J8 (e saaald o5y Gl Ja el Gl Al S

Canopy Growth (Al sUsall alie¥) aal) ) Jeasll a DU cdglly ALl sloal) gai Jalaa
Coefficient (CGC) and the corresponding time to reach maximum canopy:
b Jis (LR Y conservative) Lilas Jsass jinl )b s (CGC) (Sl slall sai dalas )
ol N Jgeasll Coslladll il 5 (CGC) Sl elhall sai Jalae 10830 Sy 21 alAquaCrop
{(CCy) (eae ¥ ALl

oo Y Al clarll Y J s sll gl ol ((4£10.2 JSE) Jand) sai Teatia jealY) agud) (AS 1)
(CGC) sl Ll elasl) sai Jalan (30 iia (5

sl e 3 (g L ()5S (CGC) (il elardl sai Jalra (¢ Ao s Tgaia yaa) agad) IS 13)
e Y1 ) sUaal) ) S gaa 0

s ooy s (e Teay il (g aal s L) Gash ge Gl slall gai Jalaa yaad Ll (S
((2f10.2 Jsaad) Tax g s
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s diguh dal g ALBal) (CGC) ALl sl gai Jalaa ¥laa g dudal 8Y) 2l g LAY 3(2£10.2) g

g
44l Class Default value Range
Lol Y dal) Jadll

laa ¢ by s sVery slow expansion 3 % / day 2.0..4.0%/day

¢k au 5Slow expansion 6 % / day 4.1 ...8.0 %/ day

L sie e iModerate expansion 10 % / day 8.1...12.0 % / day
&= e sFast expansion 15 % / day 12.1 ... 16.0 % / day
laa & w & 5Very fast expansion 18 % / day 16.1 ... 40.0 % / day

LS e aae ) il eUasll saiay :Maximum canopy cover (CCy) alied) (bl sUail)
paaiudl ashy (CGC) Sl elarll gad Jalaa g i) (10 %90 e ALl JSI(CC) (Sl lazll 5 450l
Jel& I8 slaie I (thinly covered) G#) JS& slaie G ol 8 ) clidll e asly sl
Jal ¥ elae AquaCrop gl s .3 110.2 dsaall 8 =l 5 s WS (entirely covered)
Gl elarll aaas 25 of Layl oSy . maximum canopy ebe Y1 Sl (Uazll xie ground cover

5 il g saall il JIAa) Ga sk e (CCy) (elae )

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

Sigaa

Class Default value Range

444l) Q) yiaY) Al Jall
laa 38, U< JxaVery thinly covered 40 % 11 ... 64 %
L gie J854 Jhis Fairly covered 70 % 65...79%
2 S JhaWell covered 90 % 80 ...89%
Ll saza Ly @AIMost entirely covered 95 % 90 ...98 %
L staasEntirely covered 99 % 99 ... 100 %

Gl ) sial sxie oy 53 )l 4 Senescence starting time: (Al sUsil) 43 gdnd 0y cid g
Catally lilaia ) oy (Flally bl 485k ) Lin o sidl) e i ) 13n aaing 5 Alial) g plall & sl elasl)
.cultivar specific

O 3aaly sl xie :Canopy Decline Coefficient (CDC) (ki) slard) (Jwadl) aal 5 Jalaa
e Galae 381 w3 ¢(4 F10.2 Jisaall) Tan G pus ) Taa lay e 5l 38 () Sl ellal) ) 5 il
slarl) a5 Jelea paad Lyl (e  lll eUnall ALAS A8 gl Giat] 4y glaall ALY sae (g Sl eUaill

conservative. (Lsi Y) Lailas 4l Jalaal) 138 4 (i jid g ¢ pdlae JSG Sl
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Gl 4 lhaal) ALY a3y Lgie | e LN pUaid) aal 5 cflaa g ALLBAY) dulal 38Y) sl g ilidl) 14£10.2 J gl
Lil) pUaill ALals 43 5ai

Class Default value Range
4 Lozl 58Y) Lol (25L) Jlaal
las ¢ by (Llesil) aal3Very slow decline 5 weeks Los 31 g S
¢k aal i Slow decline 4 weeks L 31..25
L sia aal i Moderate decline 3 weeks L24..18
@ =l Fast decline 2 weeks Ls17..13
laa am aal i Very fast decline 10 days Loss 13 e il

il A je ) Jgal) sdie oy (2) gl axdiial 23y Time to maturity: guadll As gl
Crop Jsasall zU) o o yitall e 4dld o jalie) GaY Ciy b Jseanall sbas Say 43l (e a2 )l e
ol ) Jsa sl a2 035 Y production

Flowering and yield (wsadl s il datie Jualaa) Aal) J8i5g Y o
formation (fruit/grain producing crops)

start of flowering _ta ¥ a8, -1

duration of flowering _ta )Y 3x -2

length building up Harvest Index (HI) sbasll j&5e oLl 2 53U cé ) -3

.(5f10.2 Jsil)determinancy linked with flowering )Y as i je aasill IS 1Y) -4

.cultivar specific <auall dalaia i) Sy @l el Ll o2a (5SS
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1 Response to stresses |
Description ~ Development | ET | Production | ‘water | Temperatutel Salinity I Biomass | Calendar |

Crop development (no water, ferility or salinity stress)

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

Length building up HI ol 50 3

Duration of flowering l 1 5

sowing maturity

From day 1 after sowing to: days

maturity

potential : 5 2 z
Gegetaiive [V Determinancy linked with flowering
arowth

Qq Program settings | = Main Menu l Q Save as |

daild 3 gl gl laill dxiia Jralaal slaall pdise sl qgllaall cdgll g W 3Y) ciliual ga 15f10.2 JS&Y)
SR aa Wi edeterminancy sl (s Ladie @iy e J gana Jal (e Jpanall gaibad

JRUL = e 4 WS <Determinancy linked with flowering> "l 3Y) ae dasi jo aaaill" jLa a5 13)
(if CC < CCx) saill dilsa) anl il eUasll (b i sty sleterminant 2ase sy J seasall Gl <5f 10.2
vie CCx Y dsas UiSan (S5 ol 1) clld 2y saill 4lSa) gl G 815 (LW Y1 358 Caualiia) Jla JY1 5500 (s
oailiad s 3l 3Y) sae dimis AQUACTOP el psis o)Ll o5 (2l Sl 5¥1 a5 oy Sl 5Y) 853

CCx ) Jpadll (s (A J pomndll

Jsmasll in dia o (Say Sl ellaall sai o8 ¢(6f10.2 JSill)Determinancy sl jba il &4 ol 13) Ll
AL Aldinall (g ) saill 555 (o ye Uia 2yl elaall 34 08 )
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Response to stresses

Description  Development l ET I Production I Water I Temperaturel Salinity | Biomass I Calendar I
Crop development (no water, fertility or salinity stress)

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

Length building up HI : 105

Duration of flowering I 52 g

sowing maturity

From day 1 after sowing to: days

flowering = ,Tf

maturity

potential § 2 Z T

vegetative " Determinancy linked with flowering

growth - -~
$ Program settings I Protected file Q Save as I

daild A Ggaall i laill diia Jualaal dlaad) pdisa sl a DU cBgll g Jla Y Cliual ga 16102 JS&)
OBl Jia a3y g el adeterminancy sl gk ¥ Ladie dllig la Jgana Jal (o Jganall ailad

reference dwaall 4iad J) (LY 2ie) 0 e 23030 Harvest Index (HI) shaall jdisal o 3500 i gl of
i3 deay o i duration for building up HI sbasll 585 el sae g 4Gl <5 k) i values (Hlo)
wab gy Gl U8l maturity geal) vie dga el 4l ) Slasl)

Root/Tuber formation (root/tuber (& 3 si 4,dall Jualaall) 4ol 5 Lial Jgis =
crops)

Al J geanall &l yial 5l st e 2 Y

start of tuber formation or root enlargement sl asai o 4,0l JSa a1
Jall kil time required to build up the Harvest Index (HI) sbasll jé5e clid 253 ca gl 2
.7110.2

cultivar specific. «auall dalaie Ol jial JLll 028 yiias
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= Response to stresses ——

Description  Development I ET I Production I Water I Tempelalurel Salinilyl Biomass l Calendar I
Crop development (no water, fertility or salinity stress)

Initial canopy covetl Canopy development  Root/Tuber formation l Root deepening' Temperatures I

Yield formation days
Length building up HI : 72 -

I

80% -
B0% -
0% -

20% -

transplanting maturity

From day 1 after transplanting to: days

start yield ng

formation
maturity

potential

vegetative

growth -]
& Program settings | > Main Menu I H saveas |

dadld 3 45,0 ol Ay jdadl Jualaall sbaall jdige sl a U1 i gl g Alad) JuSE3 A0y cliua) e 17£10.2 SN

Sl elarl s o8 L s indeterminant. saase e ¢S5 o Al ol 4 y0al Jualadl) 8 (o iy
A 8 ALEA (g ) paill 35 (o pe Liagl Lia oyl elhall 34 a0d s i o Sy

S (O aaa o Al S35 40a) 0 (e 32530 Harvest Index (HI) sbasll 5igal o 530 i gl o
duration for basll jise el saa g Ll oy )kl 8 reference values (Hlp) da jall 4iad
maturity geaill sie dues jall died ) Ja ol Ao 1508 slasll Hi5e 5 o) ag _building up HI

g el 8

Root deepening _iall (mas  =
Al yial ) aasd e Y

maximum effective rooting depth. ek Judl) ;33 Gee

time reached i) J g sl o 531 gl

minimum effective rooting depth Judl ;3 Gead oY1 2al)

«shape factor for the rooting depth (Z) time curve 3V ge Jiall Gead Jaie JS5 ddle
.(8f10.2 Jsi)

gl slan 853 0o s Al g g plag by S 53 g o . cpaiiall (U8 (pn el 01 138 205

DwiN R
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> ﬁ?v Bl
= Crop characteristics @@ﬂ

—_—— Response to stresses ————————|
Description I Mode Development I ET I Production I Water I Temperature I Salinity | Fertility I Calendar I

Crop development (no water, fertility or salinity stress)

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

lmedium - deep rooted LI maximum effective rooting depd'{ 1.20 ‘;j meter

SOVD B R S

4
i cc 100% === == == m == e onsosossosoosooosoes
1

B0 - = - mmm e - - - - 3
Average root zone expansion

40% -f====-==- = R A R A X AR B A IR X K ITE cm/day

20% -fm==mmmmmm—- B e e e e e Close

0% 60 75

Growiﬁg. cyde (da;/s)

- ,
0.60m —fomms———c==3 v Shape factor I I

| 0.90m |
1.20m
i From day 1 after sowing to: days ]
g T Y e A ——— | [T00 i"

gﬂ Program settings | §> Main Menu I Q Save as | I

Lyl pailad daild B i) Gren Cliia) ga 18f10.2 JS

el e saal 5 HLEa) JMA e maximum effective rooting depth (e ¥ Judll jiail gee a3 Koy
Usm Jaalaall &8 ¢ L(5f10.2 dsaall) Tan Qsae ) sda @l Jralaa ) sdall s Jualaa o 5155 )
abin asia radish dadll Jie fas 3 sl slall 3,50 <ld Jualadls rice 5oY) oY) G ¥ saal)
B2 ¢ rooting depth L3l Gee wasd Loadl (Say (Jad) adae ) Jladl) )33 Gee (a2 AquaCrop

il Lulie Fagll bl JLaaY)

b salll JaiSa  guanal alic¥) Juadl) jiadll (gas ci¥laa g ALNSal) dpcal 58N adill g cilidl) 15£10.2 Jsaad)

Lobiall g Rl
4l Class Default value | J=<l' Range
Haal 58Y) degdl
Aaa e @ld JualssShallow rooted crops 0.40 m 0.10 ... 0.59
Ao e M) Alsaas ) g3 b JualssShallow — medium rooted 0.80m 0.60 ... 0.99
Ao sl ) g3 I3 JualssMedium rooted crops 1.20 m 1.00 ... 1.39
e ) Ao gis ) sda &Gld Jualas Medium — deep rooted 1.60 m 1.40 ... 1.79
diwe ) 5ia @l Jualss Deep rooted crops 2.00m 1.80...2.19
laa diee 53 @b JualaaVery deep-rooted crops (perennial) 2.40 m 2.20...4.00
(IX.AS\A }i B_)A:.A)
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time required to reach the (aied) Judll jgdall gee ) Jomasll a B i) daal (e
Jwidbmaximum effective rooting depth
Alial) Jualaall sdall Gaxd Jana 0 Sl iy ple IS0 (Say psdall ddhaie pugi Jaea -
Oy saill Allie Aall 055 Latie Ald g gl (A asfans 2 ) o O (S5 psf a Jlss 8
el dglee (e a8 (Al Al Clidds le die 5330 e A
3l calae ) Gaadl Hiall ladie Joay A1 ALY) 220 aaad -
Al ki Al 3esll I minimum effective rooting depth Jiedll 5l Gasd oY1 aall iy
0.30 Y 0.20 o 755 Gae ad 3255 casaally ke sliall #) A3u) germinating seedling 4wl
Sl () 2y i
Adhaie a8 Jare it (S (el aa (Z) L) Gaead Sk shape factor JS5 dale uas J3A (e
eebe V) 3l e () sl g5 53l g G 3

Slo Jext (Aaii€) 02580 e Ayl (e dipds i GIS 1Y) dpalae V) aiad ) Jladl) L3ail) oo Joay Y
Jas Cra gy abae V) i) Gee (o sraal PO QA 4 ) Gae ()5S Laie 5l ¢l sai dile)
sadall &y il Ada ) Jledl) )3l (ee Joay Ladie (1 eshape factor JS&l dale ddau) g0 H3al) (Gaend
2(9F10.2 JSall) Ayl Aida 0 Caven LIS 3] alia) gy o8 Unlity sl

Gy oabae V1 Jladll 3 Gee §5b S ¥ Jia gl Glo daddl didal) s Ll ) 53al) el 3 gay
Slaiay) Al

[ Crop characteristics |2
-l . s
Description | Mode —Development I Production | Fertiity stress | Calendar |
Crop development (no water, fertility or salinity stress)
Initial canopy cover ] Canopy development I Flowering and Yield Formation ~ Root deepening I
no soil restrictions
(Imedium rooted crops _v_I maximum effective rooting depth I 1.30 il meter | —
v A
| expansion limited to:  1.10 meter Restrictive
soil layer(s)
| 100% - JEE e e e e e -
BO% = f == mm e - - -
B0% - -----=-=-------- - SRS E TR e R PSR EPPERE P SE e PER PR
Q0% -1 === === = = - Expansion
oy o i ' s e e e e e e e e e e
“ 20%
0/ —
o GO
Growing cycle (days)
0.35m -F=
I
0.70 m -HEeeEEe e
III
1.05m =
1.40m
From day 1 after sowing to: days
miax de 't | -~ | 110 ﬂ“

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

el sad Jo a4 3l dids 50 19f10.2 JS&
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Evapotranspiration gi-,a7.10.2

Coefficients <ulaall =
(KcTrx) g.nht-‘}\ il J gaaal) clalaa
ol elhaal) ae Luliia aia <85 ol e 3y 5la 4 3 8 Crop transpiration J s—asall e w5l ¢ 5
maximum ke Jpasdl =i Jilaa s proportional factor bl daley (Jladll
SlS lall cladl) (S Laxiecrop coefficient Jsasal Jelxs 25 ctranspiration (KcTr,x)
Slalea) o su 5 (canopy cover CC=1)
Jsana) Jalra Ly 55 Jolay 5 (conservative) Wil Stdes KCTr x salae ) J seanal zi Jalas ying
slarll Vs 8 Jaid (g aussall Caaiiie dichasal crop coefficient (Gl oo Lty s3ll) gaclal
.(FAO Irrigation and Drainage Paper 56) J«\sll Ll
slarll 43 pa0d Jd5 Bl gLkl i (CCy) eabae V) ) elasll ) J s sl gllaall (a3l 22
il b Calal) (Rl (e pe el i laala 0505 sday (Fady) p e (il elaall (ld ¢ il
LK CTrx ekl Jpanal mis Jalae (aididd 305k e Slld 3lSla a5 | 5 sual) Jiiadl) Jle 3080
(1910.2 JSall) o5 IS 8 40l Tan Ay
The soil water evaporation coefficient 4l sl jas Jalaal Janads sy Jia1g10.2 JSi)
maturity g=ill s e Js sowing oI Als e (e (Kegr) Jsmasall # Jalza s (Ke)

4 Crop characteristics e _|E1|l(]
Response to stresses

Description I Development  ET I Production | Water I Temperature | Salinity | Biomass | Calendar I

Evapotranspiration (no water, fertility or salinity stress)

Coefficients l Water extraction pattem l

Soil evapqration =3 Green Canopy Cover
wet soil surface Effect of canopy shelter
=, Kex % (1 - Ground Cover) ihlateseason IT@ %

I
Mulches: _..... 0%
[Management parameter)

Crop transpiration [
well watered crop

=Ke Trx X green Canopy Cover e R

| 110 |2 ,' 0.150 E‘: %/day

Ke Close |

s 80

1
TR Growing cycle (days) ............ 125
sowing maturity

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

Al sl aal g gall (KCtr) Jganal) i Jalaag(Ke) il A Jalas dilaind i 11910.2 Jsid)
non limiting conditions 38 yé k& Jal (e el g saill 3553 JNA canopy
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Soil evaporation coefficient (Kex) 4l Jis Jalea

dde 5 (1 - CC) il sllaally Jlaral) e 4 5 s poo canlity Ll ko) 43 55 s (30 il )
fully wet Lla ik & i s dal (e (Kex) &l sl i Jalae 58 proportional factor cabl
L)) program parameter geliodl @l yiel b asl uey dl5) unshaded Jlae s
11 ) A slse Al 81 dag Al (el e ]16.10.2

b slaall Cilalga) A sl L ol sl duzm 5 Lo Caneny s sl (e Al iy 3l eUadl) aal iy Levie
Dia¥) ) eUaal) Jla Ll Aagm clld g L as N Laddie i By i) ja6 o s gld) ol 2013800 ) sl
IS 13 L e ¢l effect of canopy shelter bl elaall dh 5ils < yial jb aass oy cuall
Al a8l e JB1 51 ST A ) slae Jading oyl Sl elaall

The soil water evaporation coefficient i sl Ja58 Jaladd aslads o ) Jiey1g10.2 S8
.maturity z=ill ds e s sowing DA s e (e (Ketr) dsasall m8 Jalaa s (c€)

Water extraction pattern skuall z/_ Al haai

Apalae Y1 4l 5 4 i) (8 ledl) olaall (5 gima () 4 i) adaa (o) gdad) Adand 53 olaall 21 ja0) puady
paa (e Baa g S0 ) gdal) Ao g Lea) JA0u) (S S maximum amount of water (Sx) obwll (e
(m3md.day) sl 25 3p/ ole 3p 2 iy «a M 325 5 Jabulk volume of soil &l 4

:(2910.2 ds) odall Griadll G el o
sl dilie e V) @l & alie ) sl )l —
sl dilaie (e (a1 W 3 abae Y1 ) hall 2 jaau)

ahia e sslall ¢ all 8 S Aad o) el o padtuall Ky s Adailadll ye Jganall Clalas (e GUEY) iy
.SX J dpal 8V el 5 Jaall Jaey g10.2 52l root zone sl dshaiae Jiu) e Lgied (e Sale alias 4, jil)

Jal ¢ ogdadl dihia e A1 g oY) @l B alie ¥ jedal) z) A0y duda) S8 4l g Jlaall 1g10.2 Jsia

‘_,.Ahs' 1 Jgdall (haxd FEL 0N HE
Zx J bl _sdy) ) S8 Sx SX Jiaa Jsaiall
o m3(water) per m3(soil) per day as 2/ 3
Zx<2 0.048

7% 0.060 — 0.030 SXop 7

2<Zx<s4 0.030 + 0.018
p4
Sx(top1/4) 7 0.060 — 0.001 Sx(bottom )

sl dihie e sl ) Adu) haai 3aad JIA (e dall dihie (g ddlide GBlaeY SX a8 AquaCrop i
(2910.2 J8a) 2 JSy saly J sl
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% Crop characteristics - - E‘ |

_ Response to stresses =
Description I Mode ] Development  ET l Production I Water I Temperature I Salinity ] Fertility I Calendar I

Evapotranspiration (no water, fertility or salinity stress)

Coeffidents Water extraction pattern I

Water extraction pattern

Water extraction pattern
throughout effective root zone

second 1/4

0.65
20 %
i 0.98m
bottom 1/4 10 %
1.30m
" L effective root zone
I
Maximum root extraction 39.0 mm/day
over effective root zone ( 1.30 m)
I maximum root extraction term
Sx (top 1/4) | 0.0480 m3/m3.day —
(top 1/3) d [V Keep extraction
l Sx (bottom 1/4) | 0.0120 m3/m3.day e
Close |
| x Cancel I &L Program settings | B> Main Menu Q Save as |

o3l Al g Ao Aical) Lpalie ¥ sliall CilsaS il s 12910.2 JSA)
haad yaat aay @iy ¢ ylal) dikia Jiuly Je 2 (maximum root extraction term Sx m3/mé3.day)
water extraction pattern slull gl Al
(maximum root extraction mm/day) ake¥! Jial gl Alul g

Dl z) a0 adae 1 o) i crestrictive soil layer i) dihie (gludl) dxial jasd 4 54k s Ja b
(OS5 o) Q8K 30l )) i Slay 13y csailly siall jeind Lexie 333 (SX bottom) Jsaall dikie Jiul vie
Al adaie 8 Baall dddall 026 352 g 2ic AQUACTOP by Uz . saad) dlaie saiall 4 yill dida (548 ) s2al)

.3g 10.2 JLall extraction terms  z!_aiuwy¥) 2 saad Alaeal) aall
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= Crop characteristics

o i, s—

)

| |

Description ] Mode I Development ~ ET

i Coeffidents Water extraction pattern I
|
Water extraction pattern
0.00m
0.25m
second 1/4
0.50
third 1/4
0.75m
(v bottom 1/4

Response to stresses

Water extraction pattern
throughout effective root zone

root zone expansion
limited to ————

adjusted
water extraction

effective root zone

1 Maximum root extraction 30.0 mm/day
over effective root zone ( 1.00 m)

maximum root extraction term
Sx (top 1/4) l 0.0480 m3/m3.day —
Sx (bottom 1/4) I 0.0120 m3/m3.day

Y Close I

[V Keep extraction
pattern

dose l
effect of
restrictive soil layer(s)

-Sxadjusted

Sx (top 1/4) : 0.0530 m3/m3.day
Sx (bottom 1/4) : 0.0470 m3/m3.day

I Production I Water ] Temperature I Salinity I Fertility I Calendar ]
| Evapotranspiration (no water, fertility or salinity stress)

\
{

l

II | x Cancel | $ Program settingsl §> Main Menu | Q Save as I II

baillg o 1 el Jsia oo ) Jpash 2o (Loial @) alis¥) sl ) Adul baad :3910.2 Jsid)
o9 dihia Jlxia) aidi o 0.6 (Bas e Sada 4y 5 Ak g0 g die Jarall

crop Jaaladl 15 4illC4 5 C3 ¢ M ddle (<lilas) w¥law AquaCrop a<bix »3% .conservative
WP g8 el sl i/ 5 a3l Je dbaall QWA guaall (IS 1) Ld WP* a8 34es o33 ol il species

Production g\ 8.10.2
RETRS IR U e g Flal Al Danal) (obsal) aladic) 3eliS) J gucraall olpall ialll) o
Crop water productivity normalized for climate and CO2(WP¥)

6 e 5 pliall il 3 pleall (Alginall sliall (e canSa jia JS (e A3l J semnall A2 J seanall slpall pal) ()
Lilae yual )b Ldady cyjeld Adisbiomass  dssd) AU sSae dal e dosthe WP* (5 SU 4

adjustment Juass Jabas L pn A (g Al il JS5 5 58 (53 o Aaidie o585 o caag SV Dl

(1h102 JSil)) axdieal) dand 50 4lAY) &4 factor
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g Crop characteristics i = |E||L|
Response to stresses

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

Crop production (no water, fertility or salinity stress)

Crop Water Productivity I Harvest Index I

— Crop Water Productivity - normalized for climate and [CO2]
— Adjustment for yield formation
WP* = l 17.0 g g/m2 WP*(vield formation] = 11.9 g/m2

0.170 ton/ha |—|| 70 @z of WP* Close |

Indicative ranges :
Cdcrops [ ] 30-35a/m2
C3crops [ ]115-20a0/m2

Performance under elevated [CDZ]I

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

5 m L
Biomass Hl NEF’ crops

‘“”ll EE—T L C3 crops

e
-

Sum(Tr/ETo)

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

0508 S gl AG e g Flall duuilly 3 laa water productivity Jsasall sluall 4alil) 11010.2 JS&)
Ll gl gl 5 cun 3l Aie all ALY pliacY) cils 1) Lgliat g (5 gad) CidaY)

Performance sl il 8 g Sh aaS gl AU Jlad adije 385 3B A el o
under elevated atmospheric CO2 concentration

Osslall b 6 5 369,41 sl) dma ) Al e aliie CO2 Jle 38 5 oS 13 slSlaall Jani ie WP* il oy
Sl mnal JeeaWP* s DDA e Juandll e Jseanll 23 (2000 ale )5 - 151 Uske & (uliall ppm
(02Y) G5t Ay spall AN 3,11 anil)3 Jucadll 3l 5l sl

Al Va8 Ll Wlla (6 Y L kil Juaedl) o

«CO2 ol pdi yo 3 55 Jb 8 Adlad) Laliy) ) Ay emaa JS0 Alane e Dy il Lyl -]
3,08 e sl Jseasdl ¢ 5l sink capacity(strength) os Sl asS 5 A6 Sle (alaial 38 il 13 -2
CO2 J iyl 38 5l 321 ey

abaial 358 yuad DA (e adiisall (8 (e (5 sad) CDR) 8 CO2 il adi ja 3 5 and J seanall el Jpass (S
(2 h10.2 Jsall) cultivar <uiall s a8 siall 4 il 4 sad 3,5)0Y 5 sink strength s S as sl S Sle

.oabaia¥! 5 il 4 il adl c¥lae h10.2 Jsaal) (a2
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AquaCrop lly 33c b 5392 ga Jralaa § pdal (alaial) 5 g8l 4y udlill addll Jlaw th10.2 Jo>
.(Vanuytrecht et al., 2011)

abaia¥) (s sl 4y i) 4l Jlae 5 Cayiuatll

Jganall

(0.20~0.00) Low izidic

Cereals: Maize (Z. mays L.), Rice
(Oryza sativa L.), Wheat (Triticum

aestivum L.)

Sunflower (Helianthus annuus L.)

(0.20-0.40) Moderate Low daddic Alxiza

Legumes: Soybean (Glycine max
(L.) Merr.)

(0.20-0.40) Moderate Low duaiiic Alxiza

Indeterminate  growth  habit:
Tomato (Solanum lycopersicum
L.), Quinoa (Chenopodium

quinoa Willd.)

(0.40-0.60) Moderate High =i 5 Alxizs

Woody species: Cotton
(Gossypium hirsutum L.)

(0.60—0.80) High i s

Root and tuber crops: Potato (S.
tuberosum L.), Sugar beet (Beta

vulgaris L.)
il
I Response to stresses F——]
Description | Development | ET  Production | Water | Temperature | Salinity | Biomass | Calendar |

Crop production (no water, fertility or salinity stress)

Crop Water Productivity I Harvest Index I

wer= [17.0 2 g/m2

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

— Adjustment for yield formation —

0.170 ton/ha
Indicative ranges :

WP*(vield formation) = 11.9 g/m2

|—|_70_@ %of WP~ Close |

C4 crops 30- 35 g/m2
C3 crops 15 - 20 g/m2

— Performance under elevated [CO2]
Sink stiength | 50 |5]%  Close —”

Display T(” Relationship Transpiration - Biomass
{* Relationship WP* - Atmospheric CO2 concentration

Adjustment of WP=* for [CO2] ——

------ theoretical adjustment

m adjustment with consideration of :
- crop type
- 80 % sink strength

29.0 g/m2

25.0 g/m2

Close |

21.0 g/m2
/ 17.0 g/m2
T T T T T 130 g/m2
300 350 400 450 500 550 600 ppm
CO2
L reference (369.41 ppm)
I x Cancel | && Program settings | > Main Menu | B Save as I

g5 (o JBI PA (e el Bl (2 CO2 & 3855 Jal e Jganall Adanall sbual) 4alii) 12010.2 Jsid)
crop sink Jsasall galaial 35 o8l g (g8l syl (A8 e (abaial 38 gcrOp type Jsmasal)
.strength
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Reference Harvest Index (Hlo) (2 sall dbaall jdsa =

Crop 33ase Jsana ¢ 55 Jal e galall 3 sS3all Jiadll slasll i5e s (Hlg) 2aall sbasll 555 o
L aa ) conservative Wilss Hlp Uit s non-stress conditions. ey dae <k b dspecies
cultivar specific. <aially lilxia ;5 o) Sy 431 V)

Fruit or grain producing crops gl s il 4aial) Jualaal)

Jsasl ab Ja lag phase Al Ala e s linearly hs JSi HI Sbasd) e 2133 5l 3Y1 gl e T lse)
Gl Gl g b il ie L) Jgea o)) oy G dedll 340 25 (3110.2 JSa) oo o) sl il dds ya )
.species g sl il Hlp xa all dbasll 554l 4aiS alga)

g Crop characteristics L = |EI|5_|
— Response to stresses ——————
Description | Development | ET Production l Water ] Temperature | Salinity | Biomass | Calendar I

Crop production (no water, fertility or salinity stress)

Crop Water Productivity Harvest Index I
( Reference Harvest Index

Hio= [ 50 2%

Hi

0% —
start flowering maturity

Yield formation
Lag phase

Length buildingupHI [

Duration of flowering

CcC

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

55 days to maturity

I x Cancel I $ Program settings | > Main Menu | B Save as |

»aa sy a2 g reference harvest index (HI0) (el dbaal) jdiga clisal ga :3010.2 Jsil)
oal) ol Ll mite Jganal o ol gandl) il s ja s Y As e e building up HI Skaal)
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Root and tubers «lijally il

i HI slaall L85 23 root enlargement sl s i tuber formation oAl QS ¢ gl

Ay ddas s building up HI

sianll Hd3a elis Caas iy L(4010.2 JSEV) o sl ]l gail) Als o ) e sl

Hlp (o sall slanll el A€ slgayl b Cash db b il vie L) Jgeasl) 2 3 Al 381 2y dgul

g Crop characteristics g

Description | Development l ET

Crop production (no

Crop W ater Productivity Harvest

(

Ho= [ 75 4%

Reference Harvest Index

.species g sl <l

] 2
= —— Response to stresses ——|
Production I Water | Temperature | Salinity | Biomass | Calendar |

water, fertility or salinity stress)
Index I

0%

start yield formation
Yield formation

Length building up HI

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

CcC

maturity

Qﬂ Program settings

= Main Menu I

I save as |

rhisa sl o2 2 g referen
root enlargement Jisdl

ce harvest index (HI0) (2 sall dbaal) jésa cliual g 1.4010.2 JS&)
aduzi gl tuber formation &5, g s ya ¢ building up HI duasl)

il g edad JJM@}SM\ @bﬁ\ﬂayuﬁn

Leafy vegetable crops 4@, sl jLadl) Jualas

zaly & WS (Hlp) 2 all dbaall lige Jl Jpash (S Joul Aalas 335 danll piige 21330 Y (e 2ot

G A gie TS &y gl) Ladl

dealae dal (s (Hlp) oraall dbasll jé5e e w2y 5R10.2 JS3 e
.growing cycle sl 55
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g Crop characteristics _ =10f x|

Response to stresses

Description l Development I ET Production I Water ] Temperature I S alinity I Biomass I Calendar I
Crop production (no water, fertility or salinity stress)

Crop Water Productivity Harvest Index I

Hio= [ 85 2

100%

Hlo reached at l 20 '] % growing cycle

Close |

( Reference Harvest Index

Hi

0% —
sowing
Yield formation

time harvest

Length buildingup HI |

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

CcC

I x Cancel l & Program settings I = Main Menu I B Save as |

dalaal Lailly (Hlo) o el duaal) jdisa ) Jguasll gl g duaal) s ciliual 3o :5010.2 Jsid)
A5l bl

Water stress (Al 2gay 9.10.2

Canopy 3Ssall bl pUail) 43 gind g cilabusall Juagig Alil) sUaill gugi o
expansion, stomatal conductance and early canopy senescence

el Aol 35 5Sall lall eUar) 44 sl 5 Cilabosall Jaa 535 i) ellaadl a5 e Sl slgay) il caa s oy
obiall (s inal Ay le Afie (348 eV cpa Sl dea) 235 Y water stress coefficients Ks Sl dgay)
Dinall Lslse ()5S0 5 JalS o il sie Aius dsie an MeaY) 058 Lt ¢ KS=1 a5l & hoe aa (5S35 il &
& curve shape il JSi 5 threshold values <ibiall ad aast aadiidl gty (1110.2 JS8) Ks=0

Sl slead relative resistance Al de giall ds jxie 28 il ki o AEal) 23 g8
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1.0

2 08-
= l
2
é 0.6
2 |
é 0.4 -
;
£ 0.2-
0.0
FC PWP
)
*
0.0 0

GlsY) sl Water stress coefficient duall dgay) dalea (@i i) clids Je 4l :1i10.2 Jsal
Al sUall 43 5304 stomatal conductance (sto) wklwall duagis leaf expansion (exp)
Lo9hal) dkaia 8 4, 5l olual 4dlida cilS)IWY canopy senescence (sen)

Total i) 8 dalid) bl sl e fraction(P) S sl ¢ 3aS cliall oo yuedll o3 :Thresholds bl
Leasind o) Al (S () slaal) eS8 TAW 4l 8 2aliad) oludd) Jlea)  Available Soil Water (TAW)
0S5 permanent wilting point(PWP) &l J sl ks 5 field capacity (FC) aaliall dauldl o (L )35)
Sl s leaf growth 48,50 sai dal (e ((p<1) PWP @Il Jsdll 4k (558 Jower threshold Lsall 4l
die Afe il elaall 43 a0 s Glabusall duailly Liall Atall (585 (a8 ccanopy growth (Sl slazll ga

.(p=1)PWP

:Shape of Ks curve il sgay) Jalaa dada J<i

el o 4 sl dlea) il e Wlall g Liall cliiall G Ks cUrve (Sl sleay) dalae Jiaia JS5 23ay
il of ) Y s @l LAY i (21 10.2 JSal) Lase 5 Ghad 058 of oSy inid) JS8 3aaaal) 3y al)
shape JSall Jelal oSy Ao sie da 0 ) JBY) e cconservative dailae )55 ey y ciliniall s3gd JISEYI

(hd) 0 ) (558 aans) B+ oo sl of factor
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1.0

0.8 H

0.6 H

0.4 1

0.2 H

water stress coellicient (Ks)

0.0 '
|
upper lower
threshold threshold

water stress Ks Alall sgay) Jalaa aial convex &usally linear 4hbdll J&Y) 12j 10,2 Jsid
.coefficient

Gle Wia 485 clall ol Al adied ale (<G :Adjustment by ETo s sal) - i) Ao g Jaal)
138 3\Slaas AQUACTOP el psiy Adlle 5 C¥ase vie Jil sladdl ) 5S5 Cuny ctranspiration rate i) Jaxe
(P) 2l sle lgind Jal s 0685 ETo (rn sal) i pall 5 K (fnie dand DA e e e JSay Ll
e die (P) af dead oy Cus ((ETo= 5mm/day) ss /as 5 G dsbus oan e i jao Aad Jal g 8205
siaid) laall ala e (3] 10.2 JSa) b Alllad) (<o) dda i) ETo (e 4dlite <l gie Jal (e Jaaiall
DR ol L e WG ) 335 Y ETo (ol g saall i W T Al Galla cdlaas Jlae ) alid

Adjust Ks for ETo sz el zii-_adl dal (e geamaaill s

leaf growth 353U expensive growth sz sil sall ey Canopy expansion: kil sUail) s gs
L gead) lleadl JS 0 (e Slal) algal) ) dsulea SSY) L canopy development skl elasll sa Ml
Ak aaad 3k g BN rusill sall e Al dlea¥) il aadiid) sasy 23 gaill J (e 48 gea sal) ilall
(P) liiad o 3aa3 Gy sk o0 ol 3110.2 U5 1§10.2 Jsaall 3 o se s LSsensitivity class ambus

A ol depletion gy ddiv g 4 5le

3 Total Available Soil Water (TAW) zUall 4 5ill sbue Mea) (10 ¢ 32 1P (Upper) 4uslall 4gall - -
limited 135350 leaf expansionds ) sl au s zuas of Jé )3l dilaie (e (iivg) lgivg of S

s all 138 gl vie (%100 Ay (alinil) s ane s sai (sl el i 5 1P (lower) Adindl dgall -
ol Adhaie e ZUal) 4 gl olae Hea) (30

69



soil water depletion 4l ol &g (ead) 5132 Allhall duda) Y 4l g LAY :1§10.2 Jg2ad)

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 i
Ll N olad Al p - "
el Sl S Ul &l p(upper) Ll &=l p(lower)
extremely sensitive to water stress
Sl Algay! olad daulual) aad 0.00 0.35
sensitive to water stress
lal) sLgaYl olat s 0.10 0.45
moderately sensitive to water stress
ol sLga ! olad Aol e 0.20 0.55
moderately tolerant to water stress 0.95 0.60
tolerant to water stress
ERERCTR N 0.30 0.65
extremely tolerant to water stress
il sgadl Janll ya 0.35 0.70
g Crop characteristics _ - |D|£]
e Response to stresses

Descriplionl Developmentl ET I Production ~ Water | Temperaturel Salinityl Biomassl Calendarl
Soil water stresses

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

(Adiustment by ETo 1

canopy expansion " None

(* AdustKsforETo

Imoderately tolerant to water stress ;]

no stress
Ks EXpW
full stress
Field Capacity Vsﬁt:;n;g?rﬁt

p[upper]=| 0.25 ﬂ
p (lower] = I 0.55 ii

RAW
Shape factor
" Linear ;
I I T TAW
3 D0 e e soil water depletion fraction [pl..........cooccoveiivicriicins 1.00
éﬂ Program settings ] I Main Menu I Q Save as l

.canopy expansion (bl sUsi) s git 4uudlls fractions

ALl sl p g o Al dgay) Ll Ks Aada JSbg Adiad) g 49 glal) ciliial) cilial ga 13110.2 JSid)

(KSexpw)
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A8 il el ae el el leadl Al 8 ALl b 0 :Stomatal closure alwall (338}
o= s (2i10.2 dsaall) daln 28 s 505k o Jsanall G il o ) slga ) 58 paay axivd) o g8
Al ol gL (P) Apslall dgiell daf 30a3 (3 )k

Readily Available soil Water (abaic¥) dlgull 4 5l ol 2023 3l :P(upper) 4slal) 4gall -
root zone Liall dihia (e lea sk O e Jeanal (Sar sliall (e 43S ST 4 (RAW) «(RAW)
Jsanall =i (alias) o aluall GME) Slaa) 53 (e

Zld 4l ele Maay Jalsll slasiny) a5 4l 5) 1 dadl) 2ie didia 5S35 ) P (lower) ddiudl dad) -
sl ddadi wie (5 A5 sl (5 st (8 aall Adlaie (e Liall Aiall ¢ a Dl &5 Levie (TAW
(0) aall shse J smnall =i muay s permanent wilting point sl

aleal) (BIEY Apcailly 4y 5300 olse gAY Lilad) Atiall Lgd AR Apa) ) Al g clidl) 12§10.2 Jsand)

Upper threshold of soil water
depletion
443l)
Class for stomatal closure (psto)
SO Y Laailly 45 5l olae LY Llal) dial)
alusal)
Sensitivity to water stress
hall Aga) slas dpulal) Default value Range
dual ;YY) dagdl) Jall

extremely sensitive to water stress 0.25 0.10 ... 0.29

) alga ) elas dpuluall
sensitive to water stress 0.45 0.30...0.49

Sl dgay) ol (el

moderately sensitive to water stress 0.55 0.50 ... 0.59

) slga Yl ol dpulial) Jass sia
moderately tolerant to water stress 0.65 0.60 ... 0.67

hall Agadl Jas sie JSG Jania
tolerant to water stress 0.70 0.68...0.72

i) A Jasia
extremely tolerant to water stress 0.75 0.73...0.90
el Agadl Jasill pal

salall ) ddau giall ) slgay) ok s :Early canopy senescence 3ssall kil sUsal) 43 gl
Aea ) il yaahy aatid) oy el Aleny o i S clilall 31y 5l Aalin gl L5 il oUlall 43 5300
sl Aiall Aad aaad Ba 5k e 5l (3110.2 Jsaall) danbea 33 JLas) Gak e (Sl slhal) 45 208 e Sl

Aol ol gL (P)

dihie e (2i) @llgind o oSas S (TAW) ZUdl 25100 sl Jlaa) o 6 3o :P(upper) Wall el -
ol Ll 2 i o o 8l
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Zhd) 40 el Maay JalSl) Sasiuy) a3 4df gf) 1 dadl) vie A3 o585 ) P(lower) Adiudl 4l -
wilting Js:all ddadi e ¢y 5852, il &y sha ) old ¢ aal) ddlaie (ge Liall Aiall ¢ S Dl o Ladie (TAW
patll de yully Sl eUaall &l g point

0% 0 @il e N Jpemanall (s ) 53V R85 e Baaine 5 Saall (lall olladl) A4 5308 o el e
ST O 13 gama a1 (5 6K Ladie daibia JST J geandl)

bl pUaal) A8 il dandilly 4 ) ol eIMEALY 45 glal) Aiall ALBAY) duial J5BY) addl) g ilidl) 1310.2 Jgiad)

Upper threshold of soil water
depletion
for canopy senescence(Psen)
Apnally 4y 500 slge Dl Llall Agial
‘;1'"\.33” ¢Uazl) Z\A};:uﬁ

2l Class

Sensitivity to water stress

hall Aga) slas dpulual) Default value Range
dual yiY) Al Jall
extremely sensitive to water stress 0.35 0.00...0.39

Sl slea Y olas dpulall 308

sensitive to water stress 0.45 0.40 ... 0.49

u_lbd\ J\.@A\}“ a\éﬁ u.uLuA

moderately sensitive to water stress 0.55 0.50...0.59

Sl Sa Y olat dpuliall Jans sia

moderately tolerant to water stress 0.65 0.60...0.69
(hall Aeadl Jas sie JS Jaaia
tolerant to water stress 0.75 0.70...0.75
el deadl Joasia
extremely tolerant to water stress 0.80 0.76 ... 0.98

el Agadl Jaaill pal

Aeration stress 4 sl dga)

Al ol (Jgpanall Hshis gai o Jin iea) water logging eex b sl sbualls 4 i) (plad)) aelli Cavesy
G sinall adi y Letie dalls j3a)) dilaie geration 4 ses sl rice JLY! Jie aquatic species 4kl ¢ )
oRliail ) 535 L (5i10.2 JSal)anaerobiosis point 4l s Sl sball dhais §é sl ddlaie 44 5l Al

Jpanall i
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deficient 1 _ _ _soil saturation

soil aeration g~ qerobiosis point
ol A 33 Ay g R e [T canaﬂty( | \ )
"‘-‘_)jlj :Ulu\.'“ ‘u"""ﬂ | / ‘I \Il.\ || l'lf\ |
) f\l | \ | |' \
/ f N v
/ \I I )
e .1.\-__
pennahent mltm& poing
S J ol A

Ao A A g5 et e ) Al olse 1 Al s (Aalliall Aihaiall) (3l 15 10.2 JSid)

O5Ss Aga ) G (Lladl Agall) slall Zapdio 3y il oSS Ladic | K Slall dlga) dalae (3 5h o Ao 56l dga) paas oy
O Ll G elall (s gl Lial) Al cant Ll (KS=0)tall s Jlall alea¥) dalas 0585 JalSI 5 58 xie
<* lower threshold Loall diall .(Ks=1) a5l }L..m b.iLA\ NAea¥) dalee (5505 Hlie YL 5 Y u_‘al.d\ RPENY
‘;Im‘JLPy‘L)—A\M@MAU‘jsJ M\mwm@\u}@\myumg\tmw 4.\).\&\5\4.46}\“
olad J peanall dpnlian 3388 aadiuudl o 58 (6i10.2.054) linear Laiue Liall &l 5 Wall 482l o Ks curve
slal) ddads aaad 3ok e o (41 10.2 Jsaall) dsed e 43 lsd) Gask oo water logging il el

(B s o g A€ aanall) Al 2 30)

A o)) g ALEal) ol g dudal Y ail) g cilidl) 14i10.2 g

anaerobiosis point
(volume % below saturation)
1 Class (i) s Y ) 4l D) Blall ddas
4l yY) Aadll Default value Jadl Range
not stressed when water logged 0 0
obaally i) Nie Bagae &
very tolerant to water logging -2 vol% 13
a\:ml\ &uﬁ! ;\.\; Alaatia
moderately tolgrant to water - 5vol% 4 6
logging
sensitive to water logging - 10 vol% 8 12
slalls il olas Al
very sensitive to water logging - 15 vol% 1315
olalls adiil) olas fan dsloaa
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S=

= Response ta stresses ——————

Description I Developmenll ET I Production ~ 'Water | Temperatulel Salinity | Biomass l Calendar I
Soil water stresses

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

aeration stress

moderately tolerant to water logaing _:J

no stress

Ks aer

full stress

- 10 volZ

conditions

‘é& Program settings l = Main Menu I B Save as I

A Al (e Admaal) &y ggl 953 Y laie (A pLAY) Ciad &y laa (s s sl ga 16110.2 JSA

Harvest Index uaall jésa o

Slea) s sads cad 6 e alaie Yl o3k sany el 5 Tl L) (HI dbaa) e dad Jlall dlgay) i 38

@ adll saill aidl il dead o S, 3 (Pre-anthesis Ja Y =i Jé :Before flowering JaJ¥ Jé
(7i10.2 JSall) Jlie VL 325 o Gy Al alaall 3l 3l aashy aadivaa) o 56 HI sbasll Hdse e olag) il
(5110.2 Jsaall) o 531 i Jd Sl S}l 8 (Assiall) Adbeadl) 2l il
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! Crop characteristics B

- Response to stresses i~
Descriplionl Developmentl ET | Production ~ “ater I Temperalulel Salinity] Biomassl Calendarl

Soil water stresses

Canopy expansion I Stomatal closure ] E arly canopy senescence

Adjustment of Harvest Index (Hro) to water stress

| Aeration stress  Harvest Index I

Reference HI

50 %
Before flowering I During flowering I During vield formation l Overview l
water stress before flowering
Paositive effect on Harvest Index !modelate ;]

as a result of limited growth in the vegetative period

=10l x|

Increase Harvest Index
- with maximum || 8 |[3{%
range
Hiadj ;
i
i
54 % !
50 % reference
0 40%
Biomass at flowering
Potential biomass
s from 63 % 100%
’ X Cancel | N Program settings | > Main Menu | H save as l

Ho gl HI Slaal) jdiga ol qid g Al agadld positive effect ) 88 :7i10.2 Jei
.biomass production & sal) sl gzl b

HI dbaall jdige o Y 8 agadll alieY) olagy) 80l da jate <l 15§ 10.2 Jgead)
Class percent increase of HI
adl) Slasll jdise (8 (A5 daiS) 30 3l
¢4 Y None 0%
seaSmall 4%
L. sis Moderate 8 %
5 Strong 12 %
laa s $8 Very strong 16 %

o) w8l aias very severe &Ll lusd deay) 058 Lxie :During flowering gy SA
Aadll 5l Alainall 525030 L (g Aipne 45 Luls 068 HI dbas) i3e e il (8 6 5ika (pollination
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Jéb Ade o5S8 KS Al dlgal) dalae ook e 8l 138 laie Gt 5 (eXcessive potential fruits)
il die ga (Sl TAW 58 sial 45l slae Jea) 0 fraction (P) e s 4w Leie Touma malill (3a))
Llad (i Kspol (el dlea¥) dalase ) (58 2l (s sia) 3252080 &l 5 stomatal closure sbuall 33
Permanent Wilting &l J sl 4dais) Liall 4521l 5 upper threshold (ppor) Wall Adall (2 0 ) 1 2eil) (1
Logiall dn yuie 48 Jlisy ) 4iall 2ie s0il water depletion(p) il sbwe @blginl sty aadindl o & (Point

(6i10.2 Js2all 5 8i10.2 J4) relative resistance to drought <sleall 4wl

1o x]

— Response to s!lessés =
Description ] Developmentl ET I Production ~ 'Water I Temperature I Salinityl Biomass l Calendarl

Soil water stresses

Canapy expansion | Stomatal closure | E arly canopy senescence ] Aeration stress  Harvest Index l

Adjustment of Harvest Index (Hlo) to water stress Reference HI
| 50 %
Before floweing  During flowering | During yiekd formation | Overview |
water stress during flowering failure of pollination
Imodevately tolerant to water stress LI
no stress 1.0
08 4
Ks pol.w 06 s
04
02
full stress 0o ,
Field Capacity \A'j;‘i::'m
p(upper) = | 0.90 j
RAW
-_—
TAW
potential fruits | 00 s soil water depletion fraction [p).........ococoooiiiin 1.00

| X Ca’lcelJ &L Program settings | ‘ B save as l

failure of pollination galill J&é o el slgay) il Llal) cilial) clial ga :810.2 JSill

Ll 05 of oS Al Ui JMA AW slea) Ll o) :During yield formation Al Jusds (s S
Aleay sas e Talaie) Lala

e Ui pe (5Ss A5 a3y Taw of axy (g SN 5 (g pumdd) sl G Adlial) Jal e 58 il il aaf -
DAl 13 ek et o HI dlasll Ji5e e sl il e leaf growth GlsY) sa Jaf e Ks
deall ¢ " a " Jaleall (il LS ala gy dusy ¢ " g " daladll 835 e Ks (Slall alga ) dalaad ailiS
.7i10.2

esall Sl Al 4 galiaily el @leb cuall GG L laad sy oS lae -
Sl g Y Jales gn Uaii o Ll HI sbaal) yiise e 5l (5 ol U= 5 «photosynthesis
Slaall jise e bl LA M35 Cun b " Jalaadl Gask e LA 138 it (e o Hluall Ks
8i10.2 Jsaall <" b " Jabaal) (il LS 505 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 gwlill J&a! Aaal)

Soil water depletion fraction (p)
- for failure of pollination
4l Class P
celil) Ll 4, 51 olpe Mgl (Aaasi) ¢ 3o
L Default value Range
Sensitivity to water stress
all dgay olas Lpuloal) dal Y el Jall
extremely sensitive to water stress 0.76 0.75...0.77
lall ga¥) olad dpubual) pad
sensitive to water stress 0.80 0.78 ... 0.82
el dgayl olas (ulos
moderately sensitive to water stress 0.85 0.83...0.86
hall Mgay) olas dpuloal) Lo sia
moderately tolerant to water stress 0.88 0.87...0.90
hall deadl T sie (S8 (elusia) Jania
tolerant to water stress 0.92 0.91...0.93
extremely tolerant to water stress 0.95 0.94 ...0.99
el Agadl Jasill pal

(HI Slaad) Jdisa o dgadld e i) ‘@7 Jalaall ALGall cYlaall g dpal 58N addll g <lidl) 17§10.2 Jgaad)

“a” coefficient
" a " JAM‘
4l Class
e Default value Range
Sensitivity to water stress
all dgay slas Lpuloal) Jaal y8Y) Al Jadl)
GL;A:I YNone - -
aSmall 4 3..40
L. 5ie Moderate 2 1.5..29
¢ £Strong 1 0.75...1.40
laa s 8 Very strong 0.7 0.50...0.70
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(HI sbaa) jdiga lo gadl b p8U) "b™ Jalaall ALiGal) cilaall g duda) Y) addl) g cilidl) :8i10.2J g2 )

“b” coefficient

) " b " JAM‘
4l Class
e Default value Range
Sensitivity to water stress
Sl slea Y olas dpulall Lol Y dagdl Jladll
¢4 YNone - -
ssaSmall 10 7.1..20
L. sic Moderate 5 41..7.0
58 Strong 3 1.6..4.0
laa 5 58 Very strong 1 1.0..15

the extent of ) Jlll Alaisall 3231 (sae sty axdidll a8 (Ks Sl algay) dalae 4ad ) AdLaYl
iy Jalaall o g8 (A g0 a5 pdall () 6S5 Laxie 9i10.2 S & ma e 54 WS ((eXcessive potential fruits
oalea) b Cua dpelie| A2 o Jpeaall Cgllaall aaall e ST L e S e oLi) 5 Y (e S 2
323080 5 yall e aalill HI dbasl) yiise 3 GaliaiV) sae o)) a38Y) L) S5 Loie 3330 30 Aaal) L) (Jaliu)
& extent of this excess sl s2a e o L dainy wilil) 358 JOA Gy A sl ) sleaY)
saaly il ok o 3303l 2as S5 in potential reproductive bodies “Saal sl daisall 4y 1S3l alua)

(9110.2.d5al1) 5 N o juia (s da gl il cliall g

excess of (Alaiaall) diSaall Ll & (334 301) (ailall Aliliall dudl Ji8Y) adll) g Clidl) 19§10.2 Jgaadl
.potential fruits

Excess of potential fruits

Excess of fruits

(Alainall) LiSaall LA il Sl il
laa s Very small 20
o#aa Small 50
L s Medium 100
=S Large 200
la uSvery large 300
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B4 crop characteristics

= Response ta stresses —————]

Description | Development | ET | Production ~ Water | Temperaturel Salinity | Biomass l Calendar |

Soil water stresses

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

Harvest Index |

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

Before flowering  During flowering | During vield formation I Overview I

3B %

water stress during flowering failure of pollination

Imoderately sensitive to water stress _'J

no stress 1.0

08
Ks polw 06

0.4
02

full stress 0.0 |
Field Capacity \E:t::garl;?;rtut

p(upper) = [085 2]

Excess

TAW

of potential fruits RAW
l_large v
=200%

=101 x|

Close I 000 e soil water depletion fraction [Pl 1.00
I X Cancel l éﬂ Program settings I Protected file I save as |

.extent of excessive potential fruits (Jaiaall) ¢Saall jlalll aild s2a cliial 30 19i10.2 JSi)

During a5 & Jsanall JS535 58 A el el (abuall 5 o ¥— JSU i) Sl L) e oy
.(10i10.2 J=i) yield formation
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! Crop characteristics -0 x|
- Response to stresses —

Descriptionl Developmentl ET | Production ~ “ater I Temperalurel Salinity] Biornassl Ca|endar|

Soil water stresses

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

Adjustment of Harvest Index (Hlo) to water stress Reference HI
' 50 %
Before flowering I During flowering ~ During yield formation I Overview I
- 5 . consideration
water stress during yield formation effect [% time]
—— Positive effect on Harvest Index strong LI @ small (10 %)
as a result of water stress affecting leaf expansion

L Negative effect on Harvest Index small :J . total (100 %)

as a result of water stress inducing stomatal closure

£0.0 %
Hladj . : ; Reference
50.0 % : : ‘ . e

| 20 40 60 ] 1l|]l]
Field Capacity % TAW depleted \Smwsgeo?r:t

—‘ view details Hl adjustrment |

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

Jal ¢ dldg HI sbaad) Jé3a e post-anthesis SRy s b A jal lall sgay) 44806 :10i10.2 Jsid
% TAW gl zliall 4330 sla Aad) ¢ 4y gia daiS) iad) Alaia slaa elgin) (e Adlida cily
.(depleted

4l 1 «<view detail HI adjustment> suasll e Jied Jualds (i je Y1 Laa) Gk e aadioall (S
Sanl e Joned Al b @lly g Ala) S5 5 58 JN& HI dmadl e o el slgadll CSyall 5 sl il
e o S pall g ga dll il (e oSar (12i10.25 11i10.2 i) Adjustment of Harvest Index

Ay Al Clalia Dl dalie o8 G H3al) dilaie slie @DlgiuY dilise o Jal e HI Sbaall
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djustment of Harvest Index

Effect of water stress on HI during yield formation

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

Effect on HI during yield formation

of water stress affecting leaf expansion
" No effect on Harvest Index

¢ Positive effect on Harvest Index

a=| 1.0 5 Istrong

H]

Effect on HI

Consideration during
building up Harvest Index

4 wons

@ small (10 % time)

Determinant crop
’Eiod: potential vegetative growth

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

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

5 days{->>>-

Lttt

—3.0

25

: 1
! [ho stress) (full stress)

=10l x|

The effect on HI
of water stress affecting leaf expansion

FOR— root zone l HA
depletion 0 )% TAW

—average EToI 5.0 3: mm/day

———————————— M ull'iplier
1

Hiadj = 1.39 x 50% =69.7%

Hefe;ence
Hlo

| Cancel |

Positive effect on Harvest Index suasll jdisa o Alall dgadl gy S5l 1 11i10.2 Jsad
LA ais @ty Jalaall (g il galll 3 DA

«coefficient “a” Jaaall

«aroot zone depletion L) Adkia sla g

.evaporative demand A8 (zldad) ikl
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g Adjustment 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

=10l x|

= > = —1.0
Effect on HI during yield formation :
of water stress affecting stomatal closure §-0s
¢ No effect on Harvest Index E 06
(+ Negative effect on Harvest Index E 0.4
b=l 3.0 ﬂ Islrong LI | : 02
—0.0- . . . .
Effect on HI Consideration during : 1.0 0-:3 K.s[slomal.a] U-:2 0.0
building up Harvest Index X 1 ‘ r r
‘ strong . total (100 % time) {ho stress)

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

... B0 days--->>>--

[full stress)

The effect on HI

------------ Multiplier
1
1

of water stress affecting stomatal closure
FOR root zone l A] =
depletion 8 | % TAW
average ETol 50 5 mm/day

| |Hladj= 0.80 x 50% =39.8%

1
Reference

| Cancel |

Negative effect on Harvest Index uasll jdsa o Al dgadd aladl 5l :12i10.2 Jeib
;L) xie g during the building up of the Harvest Index sbasll jdise sl Ala ja P&

«coefficient “b” Jalaal)

aroot zone depletion L) Adkia sla lgi)

.evaporative demand il (gliay) ikl

Sise in o s (HI Sbasdl Hige Lo Sl sleadl daliaadl ¢l il Gn aeall 30 :OvVerview dale 34
deals JYA e padiiall aakaiey Ll daadll g«lsc“y\ all e raal adjusted Harvest Index Ja=all sbaall
JSill b mase 8 WS (Maximum possible increase of HI aSaall alaadl 33531 Jaxy of «Overview
.13i10.2
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Q Crop characteristics ]

Response to stresses

=0l x|

Desctiptionl Developmenll ET I Production ~ Water I Temperatutel Salinityl Biomassl Calendarl

Soil water stresses

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

Harvest Index |

Adjustment of Harvest Index (Hllo) to water stress Befetehce HI

Before flowering | During flowering I During yield formation  Overview l

Overview of water stress effects on Harvest Index

50 %

as set by user

—@— water stresshefore flowering

Adjustment
Harvest Index

—@— water stress during flowering
as a result of failure of pollination

water stress during yield formation

Positive effect on Harvest Index
as a result of water stress affecting leaf expansion

Negative effect on Harvest Index

as a result of water stress inducing stomatal closure

> Maximum possible increase of Hl ———

+[15 3] %

Himax = 58 %

é& Program settings = Main Menu I

H saveas l

Combined effect of water stress uasll jiga o Al dgadd @S el il :13i10.2 Jsid

.on harvest index

Temperature stress (3,1l 4as dgal) o)Al 4gaY) 10.10.2

@l Caa s 2t AQUACTOP geebi g (o8 ¢ ke W zealill o 4 o) ALK 2L e 5 ) jadl da o Sea) Ll 2ad gy
S8) 0 o zslE ) Temperature stress coefficients(Ks) 3, all da s dga) Slllas 33k o
(0 225 ) 15 (Al el Jalsll

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

ieals & (base and upper thresholds) bl slaadl sail Llall 5 Liall gpisiall 350 jall s 50 daaed (Sa

&k .(1j 10.2 Jsil) “Temperature” Stress 3,)all dgal 4eals & Crop Development J sasll

s

M\B)BJJLJA&}"SJ\JAMULQLJA?).QJQM\BJ‘P&AL&JJ&J&
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. Crop characteristics

Description I Mode I Development ] ET I Production I Water  Temperature I Salinity I Fertility I Calendar I
Air temperature stresses

Crop development I Crop transpiration I Pollination I
- Threshold temperatures for crop development

# Base temperature |8.0 oy
# Upper temperaturel30.0 o

GDD

~Plot time range ——
" Temperature file | 1 September 2000 ......ccceveiiieeiieiinnnns T &2 2 s ca s snsnsnsnsasasnsy 13 December 2000
{* Growing cyde

- Temperature file -
Phanrang. TMP

From: 1 January 1993
To : 31 December 2007

Response to stresses

30,0 ot oo oo

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

ﬁ Program settings | Protected file B Save as |

(base and upper thresholds) (k) sUadl sail Liadl g Liall ¢piiall 8 ) ad) Aa 9 :11j10.2 JSad)

S“Temperature” Stress 5.1l dga) 4gal gl & Crop Development Jgasall gai dgaly 8

Phanrang (Vietnam) .2 4a) gall Jguasall gai 3l a cla iy

Crop Transpiration: dsaadl @i

Al e AQUACTOP geli s dalaty cJsemnal) sais sk o i lalga) dmididl 5l all s j3 o o (S
Growing Degree Days (GDD) 4xSIyill 3l all a3 Gyl e Laalas] i jlay 5 ) jall da ja (alédl)
S eyl Jaa s canopy expansion bl slaall ¢ Ll 5 b ol sadl) e ol il Jia dums deldl e e
<l cold stress 2l deay SV bl il Clua (55l (e A diLaYUL  decline rate sbessy)
Qe (33 yha e LBl 138 dans oy g ¢(Acaiiall ) jad) Cila )3 (A lalsall Ak g (1221835)  geanall (ga il
growing sl (o 4aaSl 5535l s Sla )y JS5 e laaaad &5 dlin dgde 5 45le ddie 50 051 w2l g Ks
S5 (55 (0 °C-day) el dasie da )2 0 Ael) die 438 4daudl 431 o) (2)10.2 JSill)degrees per day

Ll A0 5 4 lall Al KS (sinie
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g Crop characteristics

Biomass production
affected by cold stress

" Not considered
¢+ Considered

=10l x|

e Response to stresses
Description I Development I ET I Produclionl Water  Temperature ' Salinityl Biomassl Calendar I

Air temperature stresses

Biomass production I Pallination I

no stress 1.0
K 0.8
St 06
0.4
02
full stress 0.0
Growing Degrees [GD)
0.0 5.0 10.0 15.0 20.0 *C-day
cold stress
GD range
from: 0 *C-day............ &

to: l 111 :I'C-day .................................................................. A G DG D s e R G D s
& Program settings | = Main Menu I B Save as I

Ca gl Agal g B (AaaS) 5 sal Ba da ) JS& o) J guanall geiil Agial) 5 ) & 430 12)10.2 JS&)
H“Temperature” Stress 5, all dga) 4¢aly & Crop Transpiration Js<asal

Jsh Jals) i a5l all Cale ol (e a5 U U gl (o i) o S o3 B35 5l algay 4 siall dansll (2 e (S
(3j10.2 JR&) saill 5590
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|
|

3 Crop characteristics
f— .

[ Response to stresses —
Description | Mode | Development | ET | Production | water ~Temperature l Salinity | Fertiity | Calendar |

Air temperature stresses

Crop development ~ Crop transpiration lPolIinaﬁon ]

Crop transpiration
affected by cold stress
" Not considered

{¢ Considered

Kscurve  Cold stress affecting crop transpiration

CO' d 100 %
Stress

75 %1

50 % -

— Plot time range ——
(" Temperature file | 22 November 2000 .......ceeeeeerseressssssnns BT 200 s0nnnnnsssnnnsssssnnnanssanns 26 June 2001

— Temperature file
Bru76-05.TMP

From: 1 January 1976
To : 31 December 2005

| x Cancel | & Program settings | Protected file Q Save as |

Lgal) 5 a A A sail) 5,90 A Brussels (Belgium) o 2l agay 4y sial) 4aail) :3j10.2 JSil)
Jyanal) (e il Basaal)

Pollination (L=lll) g8l o

G 1 0 e il @A) (Ks dalae Al 50 )l sl dlga) paad oy adlll e 3 ) ally 2l Cilalea) Jis 8
1 sl s Al 5 ) jall dgie die O skt KS 4ad (585 c0ld Stress 2, slgal dal (e 5,1 al) cila jo cilae
dgie xie 1 (g5l KS 4ad )5Sl cheat Stress (4saadl) dalal) 5 all slea) dal (e Ll g slall 3 ) all die xie
Aledl g A slal) diall oy KS inie JS5 (0580 ,(4]10.2 JSall) 4 lall 5 ) jall die vie O (gsbasi s ddiud) 3) jal)

Lo

86



-lo/x]

Response to stresses

Descriptionl Development I ET I Productionl Water  Temperature I Salinityl Biomass | Calendal]
Air temperature stresses

Biomass production  Pollination I

Pollination ————— — Pollination

affected by cold stress affected by heat stress
" Not considered {" Not considered
{* Considered ¢ Considered

no stress 1.0 1.0 no stress
| na /" \ nea I
KSpoe e / \ 05 KS pain
0.4 I \ 0.4
0.2 , \ 02
full stress 0.0 0.0 full stress
Tn(cold) Tx(heat)
Minimum azr temperature range Maximum air lempel’alure range
( 3T i R EIJ (Iuo Bl sa5 w
I |
cold stress heat stress

fruits I

Q‘& Program settings | = Main Menu | E Save as |

.pollination Akl e heat ,allg cold 2l Clilga) clie clia) s :4j10.2 Jad)

aie fay ) (Ty heat) sl 5,51 all Aol 3daud) &siall 5 (T colg) Wial) 50 sad) A ) 4y slell Afiall a8 yia
.crop parameters Js—ase &l jial jl Jhdlly bl

A5 da 345 s 30+ o C}‘)ﬁ L.Ji USA-‘..(TX heat) 5 A5 dnn 15+ a0 o CJ\)K:’ L.Ji OSa (Tn cold)
dea) Cad Ay gie A0 5 Al die (Ks = 0) JalSl) dea ) I Jseasll o 4l AQuaCrop gl & o i
5 G saxaall 3 jall cila o clie 348 5 s 6l (heat stress) 4isaul Jea) 358 5l (cold stress) 325

Asie il

Soil fertility stress 43l 49 3lga) 11.10.2

sl gl 8 Coa s Ll V) ) aalial) e o A Sl A sead SleaY Jgeanall sl o e a2 ) e
Gl el Al 5 dpaall A0 jualiall dea) o) Lqualitative assessment e il sl &b oo
Sl elaal) (e 2ay (2) collarll 1aa ki elay I (g Laa ¢l elall gLl e JI6y (1) o S (5 3Y1)
(sl Jish dlga) Jha b eelld daLayly 4GS i ol elae ) 595 L o(CCy) 4l U snasl) Sy s palacY)
Caatie ) Jad) CCy (olae V1 il elaall sy Lodie jaiess (mlidil ) s0le (CC) il sllaall sy (3)
Water productivity (WP*) J seasall sball 4} (30 Jl 4 5l 45 pad slga) i (4) b e 350 o sall
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Display of the effects of soil fertility stress 4l &igad gaf @l il jae o

AlE b ey il 4 ead algay Jseana) dlainl 3 plae Cadi 1Y) calga ) (e Adlide il sive il A3y ) axdieall (Ko
Jaize dlgal s Mild stress <ass Jleal s No stress lea! o5 :Crop characteristics Jdsasall (ailas
.(2k10.25 1k10.2 Jsill) severe stress i dgal s moderate stress

_lnjx]

—— Response to stresses ]
Description | Development | ET I Productionl Water | Temperature I Salinity ~ Effects | Calendar I

Effects of |soil fertility stress |

Biomass production Moderate stress v |——  Effect of stress
affected by soil fertility stress SR T :I -
: No stress CCx reduction......... %
" Mot considered Mild stress ;
¢ Considered ——— [by local calibration) Moderate stie CGE reduction........ 18%
. Severe stress Average decline  %/day
As calibrated Canopy COVEL........ 0.22
Canopy | W ater Productivity I Biomass I Biomass - Stress I Ks cuwesl Crop parameters I WP reduction......... 2%
Effect of] soil fertility stress .... Oh areen canopy development Close I
_ No stress CCx=80% at... 50 days
I !oderate stress CCx=55% at....57days

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

sowing maturity

I x Cancel I Qﬂ Program settings | = Main Menu | B Save as I

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

Description | Mode ] Development ] Production  Fertility stress | Calendar I

Effects of |soil fertility stress  ~|

1

|~ Biomass production Moderate stress v | Effect of stress
affected by soil fertility stress —" ]_ ‘
i No stress CCx reduction...... 31%.
& Not considered Mild stress 1
y e : : = CGC reduction...... 18 % .
{+ Considered ——— (by local calibration) loderate stres g ‘
Severe stress Average dedine  %/day
As calibrated Canopy COVEr...... 0.22 .

Canopy Water Productivity I Biomass I Biomass - Stress I Ks curves | Crop parameters ] WP*reduction...... 2% ‘

Close |

Biomass
P

slope :
water productivit
WP*

e e |
Effect of | soil fertility stress. ... on biomass water productivity|

=== No stress 17.0 g/m2
= Moderate stress from 17.0 to 13.3 g/m2
|
Sum(Tr/ETo)
DOMIE 22z anannns Produced biomass........... maximlum (for given stress level)
| X cancel | & Program settingsl > Main Menu I B save as |

A gpad) ALK L) o Ja glall & ) & pead g 8l 12k10.2 Jsi

Calibration of the crop response Js<sall ddaliul 3 ylaa o

Crop characteristic menu J sasall paibad daild 4 4 il 4 pad ga J pasall Llaiul 3 e &5
(B 4 pad Sl 5 lae 12.10.2,1)

Simulation of the effect of soil fertility stress 4l 4;pad dga) il slslaa

313 AailE 8 4 il 4 s slga) il (e Ban) 5 aaay Of addieadl e a5l A pead dea) 58l s ol (g
.(k10.2 Js») Field management menu Jasll

. field managementdiall 5 13 wldal g sCrop characteristics Jsaaall paiuad :k10.2 Jsa

A padll deay Jpanall Cuaig s .
Crop Characteristics

How does the crop respond to soil fertility stress? M

-Jaall 3l
il A A pad 5 sie 8 L

Field management:

What is the soil fertility level in the field?
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Calibration for soil fertility stress 4l 4;pad dga) 3 nl2e 12.10.2

Jsanall Alaind (Y 1 k8 dilailas J geane &l jial b A (e Gy il 4 el dlgay el Alaiul Cain g oSy Y
LY 8 jlee g Al o] eanall Ly skt Al A3l g type Of stress ey g 58 s (Rae 5i) Baasa o 5S3
sas e Al 0 ol e

Reference and Stressed field gl Jialls (2 all JBal) o

a4l JisliReference field ¢l Jaall Stressed field
ua JS 55« dis - well watered field ua JS 55 » Jis- well watered field
4 pad Jea) 32 0 Y- no soil fertility stress 4 4 el Aea) - soil fertility stress
40
Observations: Bref and CCref Observations: Bstress and CCstress
CCref (2 yall yd¥) il CCstress daall p=a¥) bl elaall 5

field dslialdl cild jall o 4y a8l 43 guad dgaY Jgwanall dlain 3 plas 2liad 11M10.2 JS&
wady) ALl sl g Biomass production (B) a4 gaal) ALY ) 4 il observations
Agaal) Jiall g 2 sal) JBa)) G green Canopy Cover (CC)

adl) Sl elaadl ) Jsea ol (il ccrop characteristics J swasall ailiad a8 b as i) 6 el o)
S Y oaliall aal )5S Guss well-watered s JS& Gu s e Gilis 3 (B) 4l al) 4 soal) S 5 (CC) )l
Laa e Dlin lalga) o ¥ 3 Jand) yiiay 2 5l & gead dlea) e ey AY) Jially 4 5l & pead dea) o
.(Stressed field) Tagae Sia 33 s3n0 4 ) 4 gead 4 (55 @A S Jisll ey L o(Reference field)
i J granall Ul g gt e 4l Sl sleaY) ol Cuiatl aa IS8 (5550 Galia) SIS o ) Ui 4 il g
8 odaall daiad (1M 10.2 JSEN) 82 sanal) 4 il 4 peadd Ada sale dlaial dganall Jial) (& J saanall eday of 3 laal
Jia 8 total above ground biomass (B) u= ¥ (358 dasall ALK Maa) & eliall (mlaaiy) by e
Jiadl 13 34 i) 4 pad slea) ae e
Crop response to soil fertility stress 4l 4 sad sgay Jpaaal) Llaiu) o

Lgead dea) Jim Cuan clleall o sl o Slea )l il rlexty dagi g 4 al) ALY 3 s salal) (sl o)
isle 4l
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sle il e J iw Julls cgreen canopy development (CC) sadll Sl ellaall jshi -

s il (CC) Sl elard) e 4 51l 4 sns dlea) Ll o) transpiration (Tr) Jsasall (e il

) bl elaall Ual skt 1) (595 Lae i) Uil plos) (alissl o
AR J8 il elae ) (523 Laa (CCy) 4l Usmashl (Sar (g adae Y1 il ollaall b (i o

o sall Caaiie ) (CCy) Janall sadac ¥ il elladd) Jomy Laxie ) elaall aisal) (@il o

.mid-season

(WP*) g yoal RS ol ) -

Llain) slllad deadinall (f) o=leasy) Jalaa s stress coefficient (Ks) 2! <Oklae :M10.2 Jsaall Gan
Al 4y sad dlgal J sl

Ao A gead dlgaY Jsaaal) dlati) Blslaal dlgaY) cilalee 1 m10.2 Joal)

Coefficient

Jalaall

Description

Cia gl

Target crop parameter

For simulating the effect of both soil fertility and soil salinity stress

g gl s gl dgal s &g il &g st g e IS il 6SLa)

KSexp,f

Stress coefficient for canopy
expansion

‘_;Lu” ¢ Uaal) @n)ﬂ Aea) Jalza

Canopy Growth Coefficient
(CGC)

‘51\_\.\}\ ¢ Uzl gad Jelza

Kscex

Stress coefficient for maximum
canopy cover

b il elazll dga) Jalas

Maximum canopy cover (CCx)

ebae Y ) ezl

1:CDecline

Stress decline coefficient of
the canopy cover

sUaal) (Janil) anl il dlea) Jalas
Al

Canopy Cover (CC) once

maximum canopy cover has
been reached

eUasll ) Jgea sl o3 Lesie ) ellail
ke )

For simulating the effect of soil fertility stress

L5l 4 pead dlea) Lali slSlal

Kswep

Stress coefficient for biomass
water productivity

4 genl AKH olial) AalinY alga) Jubas

Biomass water productivity
(WP¥)

4 gl AL oLyl Al

The effect of soil fertility (uba al) JLieYL W5 ol 4gal) A o slgay) G o
.stress on biomass is not considered (not calibrated)

The calibration process 5l 4l

e Ll A sad dea) ils Hlie YL (FAO 4el )35 432 ) daliia (je dasiall) dpenall Jualaall cilile 2365 Y
(2m10.2 Jsall) il slslae U8 e e (e 2 Y Gl gl ALY
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— Response to stresses ————
Descriptionl Development | ET ] Productionl Walerl Temperaturel Salinity ~ Effects I Calendarl

Effects of |soil fertility stress  ~|

Biomass production
affected by soil fertility stress

{* MNot considered

" Considered ——— [by local calibration]

Calibrate I

adjustment not considered
[ho correction for soil fertility stress)

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

oo L &gl dga) AU iYL 38T (9 Jpanal (Jganall paibad dail ) Gae :2mM10.2 JSil

Ao gaal) AtagY)

LDa e A Calibration soil fertility stress 4 il 4 sad dga) 3 plas Al (a0 5w AquaCrop
(3m10.2 Jall) 3 el el (Kay

¢((3mM10.2 JSall) 4 51 4 snsd alga) 5 ulae a8 LSFjeld Observations dddiall cildl el sf cilulall dails b
ragaall Jaall 8 il LS (luldll) @l jall maaty (1M 10.2 JSA ) 5 LAY ae) padiusal) o 58

near "Jadl ge cu @ " e ol E) A8 ) @ik e Al el 4y pal) ABSH ALBY Al da))
100 ) ) yall & guall AHSY LY el Zadll L) G2k el (Very poor "las " ) optimal
axiudl e AquaCrop zb_» & semi-quantitative sl 4 2 )il Gkt «(Bstress/Bref
O Sl i L5 (S ) (Brel) Asadll 4 gual) ALSIG aie jany s o il 43 sumd (5 iase 2055
e s Jpnanll (S Fla dlea) Gl (o2 e Jin (8 4ad giall 4 gual) ABKIL 45 jlie 4 il o)
o3 Agdaall Jusladl £l 52l G illanYl ol Agliad) Coladl i cue 3l (e Brel
2o (Al o5 aaaill cllee 5 (25 3Y) da Gl 5) il & i) (e paall i et 4y ladl)
Al (e S

close t0 " el e B (e gl ) A L) 33yl e ((CCX) ) al) (adae Y1 lall ezl
Sl eadll laal sk e Sl (very strongly reduced " las ¢ 8 U< aal e " ) reference
.(CCxstress) <14l (CCy) (okae V!

A
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0= «CCx sabae ¥ Al slarl) Y J s sl oy Lodic ans sall J3A () jall il eladd) (paa) 5) (alii 3
("strong" 223 J) "small" Jsea (e 7)) 4 sl 3 5k

\» Crop characteristics

Desaiption | Mode | Development | Producti Fertiity stress _Dcalendar |

Effects of |soil fertility stress

Biomass production —————— = N
affected by sof fertiity stress  + Calibration solferiity stress [E=REE

% Not considered -
Considered (by local calibratic Field observations_IJ

Breference

Bstress

Reference field Stressed field
ot biroased soil fertiltiy stress
|
¢ : a
e | observaﬂons_T I ( )
P ‘ relaﬁvsibiom ~
100 % ....... @ Biomass production ........ & |about half >l 50 E}"/ ‘\
/. el |
Cx=|80 9%,........ @ Maximum Canopy Cgver .|strongly reduced v —“ a8 5 = (b)\
- ]
absent ... @ Canopy decline in seAqQgn ........ medium ¥, ,
« small [ |
N e — s j
N Lo ( ) 4 3
r caliD P e s e ==\

S?rt
—_—

& Program settings |

' X Cancel|

1= =1 @ |

4ail muat (2)°Fertility-stress’ 4l dadall b ‘Considered’ Juad JLidl (1) :3m 10.2 Js&
Calibration soil .4 45l dga) 5 lae 4ail 4 ‘Field observations’ dstial) cid) sal)

sUail) (b) 4 guad) AU oll) LY (@) QBsiall o) ulall 3339 (3) i padiuaall dalia fertility stress
A g gad ST B slaall lay (4) 92 dBa (B pugal) PA AL pladl) (@B (C) (el A

«(3M10.2 JS) a5l & pead dlgal 5 e Al L Al i@l daia & <Start> " a5 e haall
sl e s (Ksexp, Kscex, Kswp, fepecline) e Cllad 28 jlisl AquaCrop g=bix esé
el Jiall (WP*) i soall ALSH slaall £alsi) 5 (CC) griaiall 5l Staall joma¥yl ol oUsal)

cemspecified observations saasall (Cldl jall) clulall Al s el Y) O llaal Adlie a8 Cy i A (e
Sl elaall Clsy deaY) COllas (40 de e IS Jal g0 AquaCrop z<bi asi «(3m10.2 Jsill) ey
Y (N sbee dpanl) 4 paall AN £ U] sy s (Bstress) e Y! Al (8 4 sal) AN U5 sCCstress 24l
Crop "Ll Lsad deaY Jsanall Llaiul " dgaly 4 & Gaoe & gl Jaall Al el ol
.(4m10.2 Jsal) response to soil fertility stress
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. Cabbeaton sodl fertikty trwss . R

€ Oop response s sof ety svess w0 prasers |

7 mwr-ma-—sollfqﬂlltymass
=<5 | -
‘ o &x vohe
\ ‘ b @ dloanampvw |
b e
reduced
transpiration -

Lccli
L

‘Crop response to soil fertility 4 4 sad dga¥ Jpanall Llaiul 4galy :1.4m10.2 JS&
Aga) il awy Al &ua Calibration soil fertility stress 4l 4 sad sga) 5 ylas 4aild 0 stress’
Aol g3 Legd (3831 Jasdall (5 a9 agall JOA WP* dad (aliil) (2) Al slaadl (1) o 4l 4guad
LS Gy Basaal) Apseail) 4 gual) ALiSY) dad 34 (3) Al a9 SPIN buttons

-

S aal i e Ay il A sad dlga) B lae Al LiCrop Parameters "d swasall <l yil U dgals b
Lgall AU oLl 4alyy =lissl sreduction in Canopy development i) slasll sk (aliss)
.biomass water productivity WP*

< el JusdKs-curves a1 deay! ciliaies sSlaall dpll 4y pall AN £l e g MY Loy oK
(5M10.2 JSall) 4 Lalall dgal ol cavay JS (e Jal (e Aaadll) Crop Parameters J sasall
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! Calibration soil fertility stress N = =] |

Crop response to soil fertilty stress  Crop parameters I

Calibration crop response for| 50 % soil fertility stress # Effect of stress
corresponding biomass production: 50 % T |
L Canopy COver..... 40 =
Canopy growth a
coefficient.......... % %
Eanopyl Water Productivity' Biomass Ks CUfV&SI Crop parameters E:gdpuﬁsff?t;; ........ 30 %
Response of = = CC decli
to soil fertility| Leaf ex ansioln' ro\lom:: c;&:%zg‘?nn;? 0.30 gav

Decline canopy cover
B calibrated for r Crop water productivity

ho stress 1.0
0.8
Ks CCx 06 ”
0.4
02
full stress 0.0 T T T T
0% 20% 40% B0 % 80 % 100%

soil fertility st

| X Cancel | Close | (¥ Restart Calibration I

o sas e s LSMaximum canopy cover aliedl il sUaill Jal ¢a Ks Aade :5m10.2 Jsill

Calibration soil fertility 4l 4 sad dga) 8 ulae 4aild & " tab sheet Ks-curves“agals

.stress

decline coefficient sVl 5 aal il delas sinie s BKS-CUrVe O slgay) Cilinia (K53 ylaall 0a3
LY G Adlie il giane SO i 51 K o P& e JS 3as ()

058y (Rl A 215 e s Y)non-limiting soil fertility 32sae e 455 dsas dal e 11

Dai¥) o and ) Jalaay 1 A gbose ()55 K &l & il 4 el alga) @laes %0 5 s e )
.0 Laall ks decline coefficient (fcpecline)
OOldlae (855 (Sen gt Jgana) ZU maay (2110090 ) SklS il 4 pad dlea) oS Ladie
L %1 sl el ) dlans i fepeciine Sy sl aal il dalae (5% 5 <0 Linall 4 s K SeaY)
ol LS G jra dgaad) Jiall i slga)

stress = 100 (1-Brel) Eq.2.10.m
o Jaall ) stressed field el Jiall 8 338 jall 4 aaldl AN dudll 8 Bre| Cus
i) plarll) dasgiual) il jial ) e il 6 kil (Brel = Bstress / Bref) reference field
sl slaall aa) i Jebaa s WP* J seanall sloall 4alil 5 CGC (il sldaal) 5a3 Jalaas CCy olae Y
OS3) eJB Jan e 23nall A (s 5ie Jal e 5 K J LG aill e Jsasll o4 «(foDecline
ke Sl cUaxll 5 (Bstress = 0.5 Bref) %50 4y 3gaall Jiall 8 Laa) jia B 4 seal) AL L)
0.6 st KScox ke bl elhaall slgay) Jalae ()5S ¢(CCystress = 0.6 CCrer) %40 sy
(5m10.2 JS&ll) %50 4w il mla [ 4 pad dlea) 2ie
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liaiall e A5l A gl o Ay eadd (5 AT ClleaY JiadI Ks e Jpanll (S0 bie ¢ giniall 3 plae o3 Laxie
KScex ) 20% Awsis beal jia ()5S COX alie¥) pad¥l il elhal) ofd 5m10.2 JSall ) Ly as
Sl Kscex = 0.40 ) %60 4z 5 ¢ 27% ks 43 55 4 pead Jeal Jal (s (CCx =0.8 CCxref 51 =0.80

%69 4 Aga) Jal e (CCx = 0.4 CCxref

Fine tuning (3 hual

Somd Gk e 1(4m10.2 JSE) il A pad dlea) 8 lae A8 5 pladll fine tune A8y (st axdiall S
reduction Sl eUaxll gLl aal 35 (2) 5l maximum canopy cover (CCXx) abhae¥) bl elazll (1)
average decline of the Canopy il sUasall (Jluail) aal i Jus (3) 5 of canopy expansion
.(reduction in biomass water productivity WP* ) 4 siall a5SU slual) 4alss) 8 (2lis3Y1 (4) 5| Cover
N Tk @lld g o &Y el el Ul cilcadadll s Gogu oDlef 5 S0 reductions ilcasadll (e asly s ()
48l elliy simulated 3Ssall Zpudll &y gal) ABKH 15 o o318 e Wily sy AquaCrop g=bx
el (Ko 4 check boxes Jia¥) Jsia o clila e ST o aaly e @l aeadl) Jial) 8 observed

(4m10.2 JSaN) ST i sl el b e (Cap) s

2omy 5l 4 pad Mlga) B plae Aald Saida 6l 8 <Restart calibration> " ,u.:d\ Jesisale) " Y laal
.(3m10.2 Jal) Field observation ddiall bl jall ol clull) dgal 5 ) paiinial)

The effect of stress on () Jkis Yl Jsala 4y gaal) ALY o dgay) 86 o
.biomass is considered (Calibrated)

Relationship between Biomass and soil fertility 4l 4gad dgaly 4gal) AL o d83al)
stress

A e B & pead lea) 580 SR YL My i (U sanall (ailad AalE L8 AquaCrop gl oa
s e Bl i ) RS L) 3 gl A oLl Al 5 ) elnid) okt o L o pemanall il i A gon
01 At ety Rl AL (o AU e L R 3y (i 30 ) e sie sa) ead) o

M e BBl e Jpemall 25 (6M10.2 JS)

Sl eUarll sai Jalaa s CCX (salae V) bl slaall e 2 il il consideringlie¥) g 331
O Ailise I givse Jal (0) WP* J seanall sludl 4aliif s canopy decline bl sUaill aa) 35 CGC
(5M10.2 JS&) K cinie o 3aly JS 6 e sa st LS ¢( il &g pund sl

(ea) e eV cpnn 3891 ISR (e Rpanaill A poall ALSY (alinil s Jiall ol laall ki lun
3ale) 4 5 Ay sead deaY e IS il ) N0 Water Stress i dea) 2 s aae ) L el
Jalaal 535 cilyiaiall & lainse (558 WP*5 canopy decline s CGCs CCx e (Llie Yl
dilie Gl K cinie JIS o Ly ,(5M10.2 JSall) (=liasy) ciliaia s calibrated Ks iea) sea)
B-stress skeayls &y sall ALK ¢ 28l (8 ¢ L) elaall 3 Leie 3o 3y WP e deal) Ll
(6M10.2 JSal) duhad casd
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== Crop characteristics — O x

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 % ----------- A R OhREEt SRRCECTEELRY CEEEEREEELE DEFTERLRETE

60 %o

40 %

20 %%

0 % I I I I 1
0% 20 % 40 %o 60 %% 80 % 100 %%
Soil fertility stress

ﬁ Program settings | = Main Menu | Q Save as

"y sal) AL dgaY) ABMS" dgaly A 4l Ay pad dlgal g g sl ALY (g ABMal (a e 16M10.2 JSid)
Jyaaal) yailad 44 L& Bijomass-Stress

Fine tuning @8 Ll

L (Sar eV g L 1258k 4 paal) AU e 3 5 el dlea) Dl 058 ) Jseanall cilile Jal (g6
dea) 8_plae AalE (i pain Sl 5 J panal) (ailiad 44l & <Calibrate> 3 bl el sl 3k e 3 )
.(5m10.254m10.2 Jsi) Calibration soil fertility stress il 4 pas

say Ay il &y pad Mg Bjlee A8 oSa da ) 8 <Restart Calibration> 5_itaell Jadi 3ale) el laly
.(3m10.2) J<i Field observation” dsiall <L)yl dgal 5 ) prsivuall

Soil Salinity stress 4l 4a sk g2l 13.10.2
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Crop response to soil salinity stress 4aslall sgay Jpasall laiu) o

e A lall Mga J panall Alainl) ) S5 Ladie (s ¢ gdal) Addaia A C)w“z’\ oSy slSlaa & AquaCrop i
dasle dga) ils Jlaey) 8l of s (Jsandl (ailas 208 Not considered’ slie¥) i sisale
e Sy S dgal sl AquaCrop o= <‘Considered’ Jlie Vb s sldl slea) 3 vie J peanall e 4, 5

(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

waliiual electrical conductivity 4 gl ABUL ddiul) 4 glal) il cilical sa 11010.2 JS&
ABal) ke 28 g ha glall 438 aa (38 51y Lay (ECe) 4 gladdd
Joaaall pailad daild L& Salinity 4¢aly oa‘Salt tolerance’ 42y Biomass — ECe’

‘Salt tolerance’ daslall Jaxi o

da gLl Abias ) sha dilaie b Lgde Jsanl) (S Al 4 gual) ALSH adae V) 2 L0Y) J geanall da glall Jaad 22ay
(A s Anai€) Ay ponl) ALK alae 1 £ LY) 3lELEL Jenill s 550 438 IS al (0 AQUACTOp a5k .(1010.2 JS2)
dea) ol e b lgle Jpemall (S JIY ) 5, ‘Biomass — ECe’ 4 sl Alill-dal 5 <l 4L 85e (e
(ECe) afl,eSh 48Ul Jana oo Aasld) jige (3 b el ol 5,00m A0 Ly dsad | e dgal) A
%1005 (A2 send) ALU JulS 1) %0 (o0 A slal) Sl Ao - ) 5 53l Al (e Ay i) L] () snns sl

(B ) AT L) aland) daesa)
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Gk e 5l (N110.2 Js2a) sensitivity class dsbea 43 JLial 3 sk e 4l A sle dea) Ll pasiuall 2aay
Gldiall 28 et (1010.2 JS&) root zone L saall ddlaia 8 45 ) s glal Adaul) Agiall § 4, slall dgiall ad 2iaa3
conservative crop élas Jgpasa &l yisl )b crop specific Jsasadl 4 gl (ailadll (WECe 4wl

o Onadl s deciSiemens per meter (AS/m) ielb (uisens ool (38 5 parameters

gl o il 4 A sle dea) Tay Lavie A Jower threshold (ECen) 4l 4gall -
Ay gaal) ALK

b o 58l ) 4 5l As sle slga) Juay laxie ) upper threshold (ECey) &sied) 4l -
A sl ALK~ Waie g A jal Tl dea ) muays

A s gle SgaY(ECey) Wiadl Aiall s (ECep) Lual Atiall ALLal) 4l y8Y) 4l 5 clidl) 1n10.2 sl

Class Electrical conductivity of the saturated
Sensitivity to water stress soil-paste extract (ECe) in dS/m
) 2Dl Al 428 Aapdiall 4 il Aiae Galiiid 40 Sl 480
ECen ECex
extremely sensitive to salinity stress 0 6
dasldl alea faa dilea
sensitive to salinity stress 1 8
Ja skl algaY dula
moderately sensitive to salinity stress 2 12
dalall algay pulial) Ao i
moderately tolerant to salinity stress 5 18
A sl aleaY daws ie JS5 dlenia
tolerant to salinity stress 7 25
dalal) dleaY dleaia
extremely tolerant to salinity stress 8 37
dasldl alea Tas dlaaia

gy labasall 3 all @YY 5 Al sUnall () saill g J semnall 435S lali (e 4y spal) ALSU i) lais iy
Aeal Al Ay Q\)..;S:Lﬂ\ ol L .‘Crop response’ Jpanall Llaiul dgal 5 A da sl dea <Ll o3a e
BlSlaally Aaldl) &l ) pliall & A8y A8 ge pee Clabuall (33E) 5 ALl cUazll gai g J panal) 2 e 4 glall

- (14.10.2 5 8) ds slall dga J seanall dlaian) 5 ey o 58 O p2diesdll (Say AquaCrop (8

Crop Response Jsaaall i)
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‘Canopy .l ladll dgaly H(ECe) 4ssldl algay Jlas) J9 cilabusall (3de )5 il elaall (e oy
Aaiu) Al e (3n10.2 Js%) ‘Stomata closure’@lebuddl (33e) 4galss (2n10.2 J8&) Cover
Cllain) med e (ECe) Aeill uad JS cie ddlid dasle Clilgal Jsanal Llain) G je 5o Jsandll
‘Biomass 4 sl All-aily oSl 40U A8 3 (e sp LS 4 goall AN Al Ll Ll ) ddlisal) J seanal)

b Sl Bua A 53 8 agle Jgeanl) (S () alae W) g & gaal) A #18) (1010.2 JS5)- ECe

A ot A ol (e el (B # O] 38 5305 )l il A 4 5 B ) sdall dilaia (e slaal) Ml (523
olaal AL oS AU dad (e 33y 48 (Rl dasle o pdsall) ECe dad 0o s ¥ )sdad) dilaia olye Sldti
dihaia (e sbaall J seanall #1000 mual s (ECSW) dad ala ) LS ) 53al) dalaia Misivl o 3 LIS (ECsW) 4l
(e Adlie Vsl Glabusall @3] (e &l 4 il Calia die Glabuall (5 81 @) A a5 1385 Camaal ) 538l
(3n10.2 J88) bl (3] daniia 3 (ECe) Aaskall 2eay 5 sl dadll Ja¥ ) 5dal) dakia il

Calibration of the Crop response Jsasall laiul 3 yaa o

(14.10.2 5 8) J pemnal) (ailont $alh & il sle SlgaY Jsmmnall dbaind § e 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

Y 623 (ECe = 6.3 dS/m) %43 4aska 2ga) Jal ¢ (CC) Al slaal) gk :2n10.2 Js
(Gubil) Baa A B o) AT dga) ol clé (B 9443 ke 4y gual) ALK L) (audds
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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 respaonse 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 (331 :3n10.2 JS&
P %43 ey & gl AWK UG (2l ) 525 (ECe = 6.3 dS/m) %43 4aske dga) Jal o
pompa gial) Allatal Cilida MaTIL) JaY cilabuall (3E)  (Jakadall jlow b JUaal) acddll) qua i) Basa 4y 5
(aladall cpa Ararl) anddll) Liayl

Calibration for soil salinity stress 4 4a sl dga) 3 plae 14.10.2
Biomass - ECe relationship 4t gsh 48U — 4, gal) ALY dMe o

dea) 5l e daatidl Gl dae claldiud(ECex) Adiud) (ECen) dostell Ll i K (inia JS5 208y
(10 10.2 JS2) (linear) ha iniall IS8 of (i bl Sm &5 8 & paad) A 1) e & ) s sla

Crop response in a well-watered wuhill 3aa 455 8 Jganal) Llaiul o
soil
O el g gaal) A £l s slall Slea) s AT slea) f e 85 cub il saa 455 4 AquaCTop sy
A Ay gall A ) 8 La=liasY) o) .Biomass - ECe relationship b el 80l — 4, pall A1) 483
slazll & ety Sl elaal) Canay Sl slaall sk ks Cilaliall o ole) rablee @Ji Al A
Aand 5y haall) oo il Bam 45 3 Ayl AWK 8 I (mlaiY) G e a2l e (el 350 DA
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ol llaall e ddee JS o da glall slgal o iuall LA G V)l e aalisil o) s S Gl s (KSsalt
A snl) AU adae V) 2l G e Jseanll (Sa AQUACTOP et 8 Bl Jal (e ey oS (S8, (8 e
Baaae o€ 5 sl s el dlee &5 J seanall Alatiuly Adleiall w,Y) cllaall Aalia (JE08) 0l 355 a5 alasiuly

deals & danll b Ll eUarl) 481 5o caai 13) Sl eUaall ol o da glall alga) 5l ey of axdiivall (S
s\axlidistortion o sl 4 sie A o 48 Hlialy @b 3 (2p10.2 JS8) ‘Canopy Cover' ki) eUaill
el e g sl le 8l elaall ) sl e 40 ,lall il sladd) 0 55 e jaxy (1P10.2 Jsaa) Sl
o gt Y Al <t (d}m;.d\ uailad 408 < ‘Development’J}LﬂS\ dadia & Aple Gl LS) algal)
elaall ) se o elhae ) 525 @l COX sasds eulal (S8 ald) dea) Ll 58 'no’ distortion
Al A sle sl il Al lsia) iy s il liie] 2313 Bagae e Ay b gea pal) skl Al 3 ALl
DL 1 51 LS o gl a1 ) LalS g ¢ gaill B 53 DA i) elardl il il 5 Sl elasll a i Jaze e

.(1p10.2d52s) Slay)

eabe ) ) sthaal) glatil st JS cula il 3o 353 & bl @leY 45l 4l AquaCrop b
O ol (g Ay (Y Dlilaia Jlay o o Al dana ale alea Y A saal) ASY Y aY) 2l G Lays . CCX
o) UAJQ\AAJJ}) CCXLAM\LAUM\ Lﬁ\sﬁc_\.\.\ “;Lul\ cUazll LA:.A\.;&La\ U_}\):\.\'"Ueag)ﬁ\ ‘;IL\J elae o gl
)yl (pa dsiall dn gl sa adae ) ) eUnall sl (US 13 L Al elnal) (s abada o 5S;  (Clabosall

b il Bua 253 8 alesal) e Y A siall dpil) Ll Jaladall 13 jeday (3p10.2 JS) 4lial

Ly 5 Wl ECe alall slea¥ls (gl ciee ¢ sial) dilaial pgo il 22 53 ) b il 5 4y ) s Lallds

s ) Ay gal) AESY 21 o age il aldl dea¥) A i) oUaill s LAY ()5S ol ausall JN&
(4p10.2 J2all) eiSlas

@B gal) ga Ll plail) johi o (g mal) LA | alal) dgaY) o (ALl sUsil) o g5 <l 11p10.2 Jgia>
%41 Al Ay

o) sk aa 43 Jadly (umdl)ale dea) ils cand il elarll okt | Yo il plnall o o5 )
Development of the canopy cover (satbe))dea) 2525 s
under salinity stress (green) with reference to its

development in a non-stressed environment (grey)

canopy cover class
distortion%

Jiadll [ aal Y]
Range | default

100% -
80% -
0% - 3N
0% -

None
0% -

0%

4 Bl [

S Growing cycle (days) ............ 12t

100% -
80% -

60% -
Jaiea

Moderate

40% - 1'35 25

20% -

0%

5 60 7

o ORI Growing cycle (days) ............
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100% -

80% -

60% -

40% -

20% -

0% -

36-60 50

T i

Intermediate

100%

80%

60%

40%

20%

0%

45 60 75

60-91 75

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

x
Strong

100% -

80% -

60% -

40% -

20% -

0% -

91-

100 100

0

las (5 8
Very
strong

Salt tolerance

Canopy Cover

CC

100%: -

80% -

60% -

£ Crop characteristics — O

I Response to stresses

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

Soil salinity stress Crop response

to soil salinity stress
" MNot considered
¢ Considered

s

Crop response I

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

| Stomatal dosure I and crop production are largely untested and theoretical.
r— Salinity stress (Biomass reduction in well-watered soil) ——
i I ——¢ce[ 6.1 |[2]ds/m

0% 25% 50 % 75% 100%

Calibrate

Distortion —| v[ 25 %

of Canopy Cover

| _Close | salinity stress

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

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

sowing maturity

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

0 9l &b JLIAL o g a8 Basa 45 b ALl pUadl) ok o alall dgaY) 5 plae 12p10.2 JS
LCanopy Cover’ il sUaal) dgal g 8 o pdill 4y gia dped ppaaty of AL pUadl)

103



##= 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 eomb A Baa 4 5 ACCX alieW) Alil) sl Gl o alal dgay) 3 o2 e :3p10.2 Jsé
LCanopy Cover’ ikill slaall 4gal g
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T ’
Lol

[————t T = r—r———x = ——

1
10 dSjm

E|Ce

Scale

0 dS/m

time {day)

16 dsfmn

ECsw
I

Scale

0 dSim

ime (dey) | 20 40 50 g a0 ) 10 :
I I T I 1 1 T 1 I I 1 I |

|
¥ () da¥ dalle 4 5 & J guanall AL g 4y gaal) ALY L) 9 CC (Al sl ghati 3lSlaa :4p10.2 JS&
aliial 488 gal) 43l gl ABUN g %100 12> (598 0945 (C) %50 b gia 0945 (D) (Al pllaall o g
(ECsw) 4l slag(ECe) 4l glad)

A gen) AN #5818 5(70% ) g sl) VA Ly 55 Uil A slall slga) 8 JSEN 8 a5yl A8 (g 51SLaa S 8
Alate iy ys cuda il S Alall 4y i iy JU) 38 8 (Alea ) e JA i 8 LY (e %30 ) sa) Dlilaia
Aasldl dgay bl Jiiall Jgpasadl 453 dS/m dsske @l ol haily 5 aa ilsh
Ll clall IBgin) Led Jaa g 8 0 JS A ol (10 e 5 (ECen = 2 dS/m and ECex = 12 dS/m)
.8 dS/m s gl il 5 FC Aalial) dandl die slSlaal) Ayl 8 4 5l 45k ) il %20 ) RAW

Crop response 4aslall dga) e Jsiall Ailala sla dlginl 353 Ladic Jpanall Llalad o

when root zone depletion increases the salinity stress
dihaie by Dlginl G ae ool Clilee G saall Ak ele gl Aoy il 4 5l ele 8 ZOlY1 58 55 ala
5 (ECSW) da_ill slaal 4l e SI) AL daf 324 ) Casesy 438 (L) dasle o p354ll) ECe Aad 00 o Y )53l
gal s (ECSW) dad cala)) WS ) 5aall dahia sle edlgind o)) LS cilabuall ST @) 5 ST 4 panl (8
deals b clludl 33e) e ECsw il 5 odae (Sa inal soall dihie (e sliall Jsanall ) i)
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Jsan) bl 33e) Je ECsW il 45 4o ol 438 jlaaly 13 21y (5p10.2 J<&)'Stomatal closure’
glady) die Sl A il o sine e (e il AGdal A0 i) ailadll e sy ECsw o W L(2p10.2
(6p10.2 JS5) Al J 5idl) Aui 5 Al e

A Gagrall clabuall (BIE) (ECsw) 42l olpal by, A8UN cilabusal) (338 dlaias) b :2p10.2 Js2a
%25 (i) pUsill Jxina 0 04 %25 Ala gl o giall Ailaia HaTLY Adlida cila Al (3 gall

JLPYLn )J'Lu Ladie JJS;J\ dahaial 4abia . dlavil Q\;Jﬂ Gilalical) d).c\ ‘;;\AX\ JL@AN sty Pt|]
(é‘)‘)\)sald\j GJLA\ .JL@AYLa _)SL'ﬁ Laaic o (Lfauj) Lo m)ﬂ b.:bd\
class
Stomatal closure for various root zone depletion when Response (%)
only affected by soil water stress (grey) and affected by P 0
water and salinity stress (blue) to ECsw
Jadl [ ol )
Range | default
:i:sgltl_erﬁzd/ Io‘é); """""""""" e Wat?ﬁf s 9"5"'5/'.{""""""""iblo:g,no . s
3 e ' I - %0
20% 0.8
stomatal : .. Ksq, None
closure : i
60 % {ERISREEEETT : —-l0.4
80 % {1 SERRERISERIIN o2 o
full — 100 %f : TII\W 0.0 full stress 1'80 75%
Field Capacity \f/ﬁtri;];?’i?r:t p oor
wel!w;gﬁered | R R A R s Ja A A soil water depletion ..........| e e e e |
s ——lo n Io% 25 % 50% 75% mo:{)ono o
20 5 [l e Lo.8
stomatal 06 KSsto Jai
| : i a
T o o [ e 81-110 | 100%
Moderate
80 % [eHEE RS -L0.2
full — 100 % 0.0 full stress
Field Capadity Permanent
= Wilting Point
wellﬂ;gihered (B [ soil water depletion ..........| | |
none —0 % T = 2|5 = 5!0% et lwll.jgno siress
O R e b R e Lo 0.3
stomatal : o KSsto 8
closure : ' &
e B, VO e N 111-230 | 125% iy
60 % L 0.4
‘ 80 9% AR \ ----------------------------- -Lo.2 Stl’Oﬂg
full — 100 % ; 0.0 full stress
TAW
Field Capadty Permanent
i Wilting Point
'NE|H;2ihErEd (B S R b soil watelr depletion .......... | (i |
none — 0 % IO% ZF% SP% 7|5% lcoll.j’:no siress
T los .
stomatal oe KSeo las (548
N :
€ osurig oy, [EERE L 0.4 131‘200 150% Very
80 % foeifooe 1oz Stl’Oﬂg
full — 100 %6 0.0 full stress
Field Capacity Permanent
: Wilting Point
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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 Lial cilalual) (&) o 3liliun i dbhia b O 38 55 il 3 e :5p10.2 JS&
‘Stomatal closure’ 442y b Llaiudl 45 sia dpud yaady 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 (salall algadd dilaiad) o8 (Al g 4 il Al 4y dl) Gailadl) o e :6p10.2 Jsi
elaY dalla

Matial Led )5S BlSlaal ) sdall dalaia ‘;CL‘YU;}}J,‘M\&:\;&\}@M\;M\)}Lﬁ7p10_2dﬁdlubﬂ
Lage gl clilee () 53al) ddlaie
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ad2ree — e
[Crear st P gremae Stresses oo cyce
WPUT 25 July v todaw |24 vy =] v_::-‘:v;hr- i iy sl
o r—. mm/day — f— water atrecaes
J evermin “« s
el [ S | oy iy = T A -
v I mmiday | 24 iy Bomass ’ : i ‘:;'r.:.':rmnnrr e NONR Sk
acb__{—‘ aS/m u'vv.“[ TR
Cinate Sw sdmu | ECam | Soi vnter profie | Sol sainty | Cimate and Water belance | Broducton | Envecerent
0 mmidsy
Tr
0 Scale
80 ™
o "|"|||IIII"" Ty, .
| “"H H]HH
. gt I
tme (day) 20 5 '; ; 2
1 I
Dr |

I < Mumerical cutpur £7 Ham Meno S upeate I

time {dav) | 20 40 £l g 10 120
I

o bady ASlginia gda Alhaiag dalle 45 A(CC) (Al slail) g(Tr) Jsmanall gl 3lSlas :7p10.2 J8&
ual.\.d\ slail) (ECSW)4ill ol dasla g(ECE) A ill plad) paliiowe 4 slal LgilSlae caai ) 48d) gall ail)
Gslll g mall CC (ALl sl | g3l ) (sl (g ma qub i) B 435 A 4] Jga gl ¢Sy (S ()
Al ol Gl A Al Jaasl (Sa S 2 g g3l

ECen=2dS/m and ) ald) dead dsuluall Juine Jseand 7p10.2 JS&I &8 45 yaall 1Sl Jial
Glaball 3le) Alainl 448 5 intermediate (50%) Ao sia Sl elarll 6 53 258 sl o3 ECex = 12 dS/m)
e JalS 450 )l <SSl Ay xie moderate (100%) dsies (ECSW) Lol slie da slay L jili 2ie
oYL 5 e Slaal P& dikal) & 1 <l 5.5 dS/m (ECe) sl da skay dliall dand) ie 4 S
(ECe ranging ki %39 sSlaall I alall sleay) Jase (€ 4 dS/m 4 olae A 535 ke 65 Sl (e
ALY a2 el LY e %40 ) Ao sead) AN 2 i) élls a5 between 5.5 and 6.4 dS/m)
Gt 35 o)l Julee G (150%RAW ) pabaia¥) Jeull slall Jea) (0 %150 i) Lsdadl ddhaial i)

el (338 5 Sl ellaadl awsi o i aad slgaly
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Calendar (el Jgsall) axsiill 15.10.2

48 iCalendar folder asiill alae b saill 5 8l (e 30 Jsaadl) sl Geoverview 4ele daad (= e ol
.SPIN buttons Aau! s Adlisal) seill <y Jlghal g de )31 gl dased (S ,(10.2 JSal) J geandl (ailad

,« Crop characteristics - ’ @M

Description ] Development l Production I Biomass - stress

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

1. Initial stage....cccceereunee. 25 days

2. Canopy development...29 days| IJAN v I
3. Mid-season stage.........53 days’\ | growing cycle
4. Late season stage........ 25 davsi)\ Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Close l day 1 =
el fter sowi L
| S e Spin buttons

I Growth Stages Length Length
degree-days

Fi day 1 after SOWINg....cceeeeees

TOCMErgence.........ciiivaisain

to maximum canopy cover......

to maximum rooting depth...... -

to start of canopy senesence...|..

|

= |

+1/16 Septefiber 1996 |

S .. 2l[10 Octier 1996 |
y 4

to floweri 2lls 1996 \

Length building up HI......... B Tasast|vavrns 759 .o e October 1996 |

Duration of flowering......... end | 2[19 August 1996 |

ﬁ Program settings I Protected file H saveas I‘

dalaial gaill Jal o ) 3 LEY) pa ¢ gaill an gl Jadatg (3BAE (J ganall g i) a3l Jgaadl 1010.2 JS&

FAO-56 4s) 3y 439

g il ) Jal el i a5l daiia dlength of growth stages seill dal e Jsk (e Ladl Ko
;s (Irrigation and Drainage Papers Nr.24, 33 and 56) FAO ull 48l &l sdiall 3 dariiul)

%10 sise Sl eladll aay Leric (i 555 SOWING 1M xie fag initial stage: Ay Aa yal
.(CC=0.10)

0o DS Gl eladl) muay Lavie a5 :canopy development stage bl sUsidl gl Ala ja
(CC=0.98 CCx) akac ¥ il elhsll (e %98 4 sk vie 5515 %10

i) elazll e %98 (N Sl elazll J s s Ladie a3 mid-season stage: awsal) ciuaiie sy
135308 ) Jgeasll g JA e Ala pall o3 dilgd 2aad Skl cUaall 34 p305 o Ladie a8 g5 alae )
) ‘é_aU\ ¢ Uazll

Sl elaall 42 ans AUl ) Jsa sl &3 Laxie fa |ate season stage: s Aliadl awgall A je
Alasll Sala Jsanadll o585 ladie 5 imaturity J sasall mai ) J g ) Adaal die a8 g3
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Program settings gl i) 16.10.2

DA e clalaey) als o (r10.2 Jsaa) mebigdl Glalae) () J sea ) ardiusall (S ¢J granall alliad 418 (e
Jeaill & Alall cld <l il b A e <l dlgall s Sl elaadl aad g il elarl qos 55 ) saanall i 5 4 51
.Chapter 3(Calculation procedures) —luall Jalaia — )

gl il ZUNI g Jganall ki J guanall iy Ayl A do s AN gali ) cidlae) 1r10.2 Jgaad)
Lolsall g Aa glall

Symbol

3Ll

Program parameter

gelial) &l il 5

Default
Aasll
Al yidy)

fk

Kex

Soil evaporation
Ll A
= Evaporation decline factor for stage Il
Al Al yall Al a5 ale
= Soil evaporation coefficient for fully wet and non-shaded
soil surface

Jllas s 54kl JalS 4 8 o Jal e 4 ) H38 Jalas

1.10

Harvest Index
lasll yiisae

= Threshold for green canopy cover below which HI can no
longer increase due to inadequate photosynthesis (% cover)
A4S axe a3 (e slianll e Lgtiad i gl ) eadl Sl eUaall e
(sUax) %) (5 saall S i)

5%

Germination
iyl
= Minimal soil water content required for germination at
sowing depth (% TAW)

han] e e 2ani€) HIA) Gae e B 33U Al ) (5 sinall (g (Y 2l
() 8 sl oLl

20 %

Zo

Root zone

all dak

= Starting depth of the root zone expansion curve (% of
minimum effective rooting depth)
oaaill Gaad 0 aall (e g awi€) ha)) didaie a s Gnial SINEY) Basll
(Jasl
= Shape factor for the curve describing the effect of water
stress (relative transpiration) on root zone expansion
) dihie au i e (el i) sbaall dlga) 5l Caiay A Jaiall JSAl1 Jale

% 70
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Senescence
‘z,,_",l,\ﬂ\ elhall 41 305

- = Shape factor (exponent a) for an adjustment factor of Kcbyx, | 1
considering the drop in photosynthetic activity of dying crop
sl S il Lol (alessl Hlie ) Gaey 38 e Jaawil) Jalad (1) JS3) Jale

Call J sianall

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

B of Prsen) 12 %
(sen) )

(P(sen) o & g dpuiS) Al laall 33 p300 ladi Laxie p(sen) g=ils

Stresses
cllga!

- = Aeration stress: Number of days after which deficient | days 3
aeration is fully effective
Ll Wlad 2 gl i aaey (555 3 ALY e 24 gl Alga)

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

O 5 3aS) Al obie BEELY oz el i Al masaall el dale 1 Sl algay)
(ol 58 all Jhaes
Top soll
Ziop e Considered thickness of top soil for the estimate of soil | 10 cm

water stress in the top of the soil profile

Al e A 8 el ) alen) o Aol Ay 1 el ASLau

Start of the growing cycle saill 5,53 415 11.2
ook e (@11.2 JSA) s RGE 3 padl 553 Bl yand o

specify date q ) yaas -
el 50 Aa 5l s hall Jshell e sleie YL generate onset iy us -

Start growing cycle [Day 1 after sowing)

| =)

— 22 Specify date—| 22 || Mach ]| 2000
l— Select critenion |

L) 393 Alay aat oy G A 1) Al B A g1 10 11,2 JSA)

Generate onset

Specified date g 1.11.2
bl Jay 23130 (el b 1) 2 D1 a5l (6T) Led Talaiall 5f 280 all saill 5 ) 90 3ol J Y1 o sl aadivudl) aaay
Bac (ye Adl e Taliall bl culS 13 Al @l we Adadi e Liagl () 5S5 gaill 3538 oy (8 Aigma Aasy 3 il Apaliall

Aol 8 3 Qe oSy Aaliall Ul de ganal oY1 Al 8 Caaat gaill 3558 Al Gl o) i
Generated onset 3age 43 2,11.2

Onset generated based on rainfall gokall Jshell o saicYy g dly o
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s oball Jshell &l ga JSA (e sile (g 2l) S I e ge auaad & crainfed cropping dladl Jualaall del ) 5
Jlre a3 Y il YA (e Onset based on rainfall ¢kl Jshell e slaie YU Aol 48 (e a3
saill 350 Alay sty ¢ AT Sl Ll Gk e (D11.2.084)) A ) Al 8 <Select criterion>
aslls JsW1 asall aaat Baok e el haall iy Cale 8 sa0sall (5 kel U shagl) il (0123 asii o sk e
Dbl LR (S Baaaal) 33U e (g okall skl andi ki o4 «Search Window Gl 336 & Ay
ol B 53 Al ayaal AU

Liie Baaae A glahy of (g sln Candl 5 58 4l e cumulative rainfall Sl okl Jshell -
3aaae dad il o (gsbun Adlaiall ALY e 22 UM observed rainfall <l el s kel Jshell -

ETTOY

Liie 300 B 5lay 5l o5 10-day rainfall pbf 5 sal g hadl Jshell -
.10-day ETo abl 3 el i jaall laa haana e a5 lais 10-day rainfall oLl s kel gohall Jshell -

e ad sl al1-10 Aty Jaal iy Ja i gia (g phaall Jshagll IS 13 Gala S8 lade (oY) cpolall o

10 I &l sall (iape &5 samall el 48 3iady 3 J5Y1 &l s onset date gl g ld JsY1 &gl )
bl Jaadll dyla ¢ 5S5 Laxie <Next day’s> " 4l JLY1" Y1 e il xic onset days aladl LY 4l
3 pa S Jlae aaad ol dca g yeall AU ) all (e aad g AN 8 canadl laall Y1 gaall die 350y
Y any QS gl it ) elasdl 3 )08 5 Saall 42 ga i) cins ) g2 8

ﬂ Onset: next occurrences.

—=<<< Selected
Day 1 after sowing

=loix

[

f:;:irg\‘g(}wmg mle—-{ Accept l 8 September 2008

Onsst day
first occurrence
C 1t |3 Seprember 2000
next 10 pcourrences
. T + 2nd |23 Secvember 2000
Mode  Ranldl criteria I Temperalue cﬁlelial Climate files I ! 5
¢ 3d |2 October 2000 |
Onset generated based on rainfall “ 4 [30 Decesrher 2000
Search wind i
¢ 5th ne
’71Jaﬁuar,'1975 = 21 May 2002 | I ke
¢ Bth l nong
e Statsearchat [ 1 x| [ s ¥ | 200 gt [roos
® Stop search at |1 v| |December  ¥| | 2000 & o =
|
' &) ﬂlhl none
— Criteria :
l¢ ONG
¢ Cumudative rainfal sice start: oo at least ey l e
C 1ith
& Sun ofrahlalinal 5 -dayped: ............ atleast ... I e
" Rantal noecade [10-day period} ..o, atleast L
" Aainfal ndecade ol east........| 050 ETointhe decads ’A i I
| ccep
— Onset
_ 1st vccurience
22| g september 2000

=

P> Main Mcnu l— [Sawing B September 2000)

5 4y (1585 Cua ONset based on rainfall goball Jshell o slaieYl Liad daild :h 11,2 Jsil)
2000 ole < 1 (e ) Tay Cua dlliia olf 58 58 B g shall J shagll aa 30 dad jolad JA (14 Bassa galll

(e 338U Ayy)
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Onset generated based on air slsgd) 3,00 4a 3 o AWy 3algall 4a) @
temperature

il @l giall de 3l el e il shliall e paall B ol sell 50 oa a0 e ALl il 35 o ma el e
e eV el ol A b ad sl AlSa) 8 AquaCTop gl gl el claliall (8 a ) Jaalald
da Ly e Gasb e Jaimall Gupal) ol 1A R 8 a5 ok AT Sl eSS Bk G el sell Bl a a0
oY) sl s JsY1 a sl 2ass 3 5k e Al temperature ¢ sedl 5 s da o iy Cale b saaaall o) 56l 5l s

(€112 JSal) Baamall 33501 (a5 all i 3 s i 1 o3 (Search Window i 36t 3

@ Onset based on rainfall or air temperature i -10] x|

Mode | Rainfall citeria ~ Temperature criterial Climate files |

Onset generated based on air temperature

Search window
|V1January 2036 = 31 December 2065 ‘

® Startsearchat | 1 | | Januay  ~| | 2050

® Stop searchat | 1 v| | May | | 2050
I — Crop
— Criteria Base temperature:........ 55°C |—

" Sum of Growing Degrees in a I 7 -day period: ..... at least I 30.0 degree-days
¢ Cumulative Growing Degrees since start...................... at least I 200.0 degree-days

|
— Onset

1st occurrence
gg I 26 February 2050

—fs‘fﬁi?.;?‘”i"g = Accept | 26 February 2050

I x Cancel l p> Main Menu |— [Sowing 26 February 2050) |

$156) 30 daa gl g ukall Jshagdl o Alaie Wl Aol daild B3 ) Al da o Jlra S 1c11.2 Jsid)
.Onset based on rainfall or air temperature
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el sl 3l ya da jo e alaie WU gl 350 Aoy daaril AU juleall sl oS

ALY (e 23ad 5w IS 8 daily minimum air temperature dssd) o) sed) 3l a daoal S asll -
&\‘9@_“ B‘)\‘);:\;J.\l a_\;.«‘fm\ .\;J}Lﬂg‘s\ Lﬁ)u:\ﬁw‘

Ldlaiall ALY (e 2l a5y S 3 daily average air temperature 4esd o) sedl 5 a da 2 hasgia -
o) 5ed) 31 Aa jal Badae Alaus gie Aad slaty sl (5 s

Sstady sl s s 8Ll ALY (e 20 3 sum of Growing Degrees seill 5, all Cila 2 g sane -
.specified growing degree days sl gaill 3 )) ja Gils )

search period &=l 3 53 44 discumulative Growing Degrees 4l all saill 3 ) a &ils 0 -
specified growing degree days. sl saill 3] s Sla ja S5 ol (g 5bas

A& ) e by GBiae )l Ll alal (e 5 &6 U5l s onset date gl f ol J5Y) &l )
<Next day’s> " 4l JLYI" 5e¥) lidl xe onset days 4l LY 404l 10

Display climate characteristics ¢glall pailad jae o

pailad Gajse saY) sl sie 5 khall Jshagll s am el e Al s 5l pall il o ol Claslea (e (Sa
(d11.2 Jsi) ‘Climate files’ ¢lll lile 4¢al 5 4 ‘Display Climate characteristics’ ¢l

Onset based on rainfall or air temperature

Mode I Rainfall criteria ] Temperature criteria  Climate files

Climate files

E— &7 Display Climate characteristics I‘]I
|! ~ Rain
! File name: Bru76-05.PLU (daily data)
iy Description: Brussels KMI (Belgium) - daily data: 1 January 1976 - 31 December 2005
Period: 1January 1976 ™= 31December 2005
iy
— ETo
File name: Bru76-05.ETo (daily data)
I Description: Brussels KMI (Belgium) - daily data: 1 January 1976 - 31 December 2005
u Period: 1January 1976 = 31December 2005
i | Temperature
File name: Bru76-05.TMP (daily data)
" Description: Brussels KMI (Belgium) - daily data: 1 January 1976 - 31 December 2005
Ll Period: 1January 1976 ™= 31December 2005

| X Cancel |

dgaly A ‘Display Climate characteristics’ glall pailai (a e Alidadl 1Y) :d11.2 Jsall
Onset based on 3Jual 43 i shall ) 1aliiu) J5¥) a5l daild & ‘Climate files’ 4:ilis clils
rainfall or air temperature
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Irrigation management ¢ 813 12.2

Lebaai (e sDisplay of irrigation management "l 30 e Al A5 sl o)l 3l e (S
sV = modes 4dliae Llal A1 (Ko (12.2 Ja) Irrigation management "l sla) " AaiE 4
(LA e 2 o AquaCrop g=bx & ke YU

2 Y)Y g g (amsdl A s a0 Y) rainfed cropping bl Jualadll del ;|
Determination of Net irrigation water requirement iuall 5)ll zlial yaas ]
Lae 28 (5 s a0l events ¢l Cllee aas% [rrigation Schedule )V Jss LI
L1y time oell Jlae 2aa3 30k e Generation of Irrigation Schedule o Jses A} IV
Aldina (5 daal yiul ausl ) adadill jrrigation depth

_ioix

Generation of irrigation schedule

Mode | Irtigation method | Time and Depth ciiteria |

- Mode (for growing cycle)

" Rainfed cropping [ho irrigation in season)

" Determination of Net irmgation water requirement

" Irigation Schedule

Timing and Depth of each event ate specified by the user

* ‘Generation of Irrigation Schedule!
Timing and Depth are determined by selected criteria

File |(Mone)

| x Cancel | = Main Menu I Q Save on diskl

JIrrigation management ! 33 4ail ¢ mode ¢l hai JLEA) 1a12.2 JS&)

No irrigation (rainfed cropping) (dx=) Jualaall) ¢, 9% 1.12.2

S8l Qs oW (5 ) cillae (sl a5 5 Y 4l (ol 5BY1 LAD sag) JLAD 1 lsdl de
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Determination of net irrigation water requirement flall ¢ glia) L1a32.12.2

(Jsanall Jlall deal) o (Cme 2a) il A U slpall 4paS i 38 s S AquaCrop gl o sy
RAW (abaial) Jeudl 451 sla (10 %50) diiae dsic dad jiall ddlaie guad oty Lavie HLAl) Da jLis) aie
Slef Jiall ddlaie IgiLY 4o o Bliall 4 il (3 50 olae (e byt LaS (p )A0 sl o(Apal Y1 Aadll o
G Agal) dad laxi (D12.2 JS5) L 7 sensall Hoal) dihaie Igiul ddie Joaad (Says 130 Badaal) Al (e il

) J seanall G e 3aiS J guanall i Aoy clalusall (3] Tan s (315591 aos 53 Adle ) avie fay

5l Gl (gl Hall rlaa ) oa Aiall (358 Al b oluall (s sine ol aliall Ay gllaall (5l slaal dullenY) Gaall ¢

B 8 e pansaill il e applied sl o Alaxioall ddlaY) sbaall eV cpas 3L Y Shall zlaay) o)
diall e gl obaal (g gbudiall pae aygil) of Jaill
% Irrigation management Elﬂw

Determination of net irrigation water requirement

S -
Mgd.‘ Met Irrigation Requirement ! > pln

Allowable root zone depletion button

root zone depletion may not drop below ................. 31

Thresﬂolds

(as reference)
Saturation
FC — 0 % Sield Capacity
_l e RAW
i expansion T
I RAW growth
I TAW
L 100 % threshold
stomatal dosure
100 %% AW
_ Pup — |
E The minimum amount

of water that has to
! remain in the root zone

‘ X cancel I > Main Menu J I save on diskl

s B3 Aaild B Alal) 5 ) glial Laail & gewall jglal) dlaia slia lgin) Bl :h12.2 JS&
Jrrigation management

Irrigation schedule (specified events) (32l ¢l clilee) o0 Joa 3.12.2
1(€12.2 J848) o) ddee JS1 aodiuall 23ay (Baie 230 (5 J s andill (o)) Jsaa padiy

(DAS) 1al aay 2l 0aaS &l JA) o itime of application b ol dla) e  —
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cJial) 8 i 3 S g ol ApeS ) iy aaiy s(@pplication depth b 4ss) Al bl —
Jinl e ol obead (5 sbaiiall i aislls Jil 81 e A ypasa (35S0 Jinl) e Aadadl 5530 oladd

s o Gy Y
Law ol pladiul Ja G (EC) @l slaal &l oSl 48U aass 24 water quality okl ds gig  —
A 5l

@O son Alels i (S pa a8 ausall PlA g Gllee 5 8 Jgeanal il elail) ok auny (e
dalaie i) Gy of padiuall (Kay Simulation run sSlaall Jeus 4 s il sl J seasall dlaiul
A BlSlaall pil) 0385 8 Lgans 5 LgilSlae o ) (TT) dseanall mii s (CC) i) elard) shis (Dr) Lsdall
Cen AlSe) and Sy J sa) Al e A e slas (WPET) Ll sle il 5 (Y)d sanall Al 5 (B) dysnl
cilleal a3l Jealdll Qs 5 83k i/ 5 50 ke Cada ol Ailaly (WPET) DAl sle daliils (V) sl dle

sl il sl
o]
Irrigation schedule
Mode | Irrigation method ~ Irrigation events I
Irrigation water quality 1moderate vI—
Add | I 1 'levents ’7 ECWI 1.0 E]dSIm |
—-I Day MNo. 1 -day 1 after sowing: 22 March 2000 * o
Wheln? Depth? Qulality
: :;:-‘E;’t Event Date Day No. |Net application [mm) I dS/m I ﬂ
—— 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
. an 4 30 April 2000 40 50 1.2
% 5 10 May 2000 50 50 1.4
B 20 May 2000 60 50 16
Canopy Cover I 7 9June 2000 a0 50 1.4
Plot events I 8 _'_I
Clear &ll Events |
Day No. 125 - maturity: 24 July 2000
‘ X Cancel | > Main Menu | H saveon diskl

A Gllaad slaall de gig (Adlal) 51 ola AsaS) Alall Gilall g (5 M) olsa A8l (o) Cilinal 9o 1€ 12,2 JSEY)

Generation of irrigation schedules ¢J sl 31x)4.12.2

Gl a5 oSy elSlaall Joaes Uil Apee (g ) i) jind i ol Jandadd Jal (e 5 Jsan dlae) Jlall 1 =iy
& g0 Gubi i When " 2asg time il sl o) Adlaall obuall 2S5 (5 20 50 235 Gask (2 5
lae o) . (applied teasiu) Leila) cag ) sball S How much "sS" 2aa; depth Gesdl Jbae of cps
D122 J52a05812.2 Jsaal (8 dca s e 22 ) Uit ll 5 ag dalad) ALE) <l yiol L) pe Ganll 5 53l

a8 il J sanall i) ga DU Adlindl) cilial) 5 Hall eUaall ans ) ¢Sy
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(d12.2 Jsall) oball dpe 5 g (slaall 43aS) Gaall s Cad gill julas pe Ao jall alll daat Cangy 43l ulaall Lis) 2ey
b gl ) Jga ol s dalla (o 5Siu cropping period Jsasall Ael ) )5 58 (e (e p g die 820l 2l
L o Joans L oS A8aY Gl 55 (8 A 2aa3 o1 1Y) Jpemnall Ao 38 Algs in Sl (5 AT dadl s 48
JSEN b aandl) saill e salsall (5l i3l Jslaall jeday @ 12,2 JSEN ansall 8 i il gl Jgumnall ) shai 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

i~ Allowable depletion (mm water)
" Allowable depletion (% of RAW)
"~ 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
1May 1979 41 7 40 0.6

Growing cyde

% 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

e

IR 3 pita o ) Sdlga G interval (days) Al dual il ¢S Euag o) Joia paai 1d12.2 Jsil)
]

@M ola hoe 53 B o0 lia (585 WDEpth (M) (sl sbae d3aS) (Gl (Gae (358 Ly cana gl
.Quality dS/m
S L ol 7 1 b tadlga (a3l Jualil YT

| no | irrigation interval: 7 days | no |

| irrigation applied irrigation amount: 40 mm irrigation
DNr 1 DNr 41 aa 40: dishaal) (5 4 slia duaS DNr 116 DNr 125
22 March 1 May - 15 July 24 July
sowing maturity

S e g

(12,2 J8al b aase g LS Ll el Joaad) 1e12.2 Jed
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ALl ) il ) ae cuB gl palae 1212.2 Jgaad)

_=dICriterion

(Uil Jeeall - Parameter

Fixed interval (days)

L o Gl ey Jaald

Interval between irrigations (for example 10 days)

(410 Jia) Ja o) Sl G a3l Jaal 58l

Allowable depletion
(mm water)
4 7 samall ) Dlgany)
(ohee o)

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)

SOAT 8 e (51 JB ) saall dilaie (e eSOl = sansall slaal) LaS

Allowable depletion
(% of RAW)

O LeSOlginsl = sansall 4l
abaia¥l Jew slall

Percentage of RAW that can be depleted before irrigation
water has to be applied (for example 100 %)
@V Gl 8 LSl 7 sanall RAW (e 45 sl dail)

Water layer between
bunds (mm water)
(palls ele) Gons

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
OV A5 el (e 5 D) Al A Lale Aadlaall b o) cany ) Al sk
LA..L\QLSS@AJM Jt_\a.d\ Jaa d.\L.\:\ ¢hadaall A.A:tﬂ\ XY é!&)ﬂ\&}b)d@um
"l Gaadal Gae" g Ganll Jlma (S

rALBAY i el L) e () olsa 43aS) (Bard) s th 12.2 Jgaad)

_=dICriterion

(Ll W) Jalaall - Parameter

Back to Field Capacity
(+/- extra mm water)

Alial) dxd) ) J saaa 1)

sl e dflia) 4S8 4/-)

(e

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:
Aglial) el ) e s slsall (e A 33U Al ) il G oy A 2
Al ) dm el e 0585 O (S
= zero: the applied irrigation will bring the soil water
content in the root zone at Field Capacity (reached at
the end of the day);
al) Aglial) daal) Aad ) dal) dddaie 8 3 i Ay sk ) S Babadll (5 ) dea
(psd Al Al Jsasll
positive: an over irrigation is planned for example for
leaching purposes (for example + 20 mm);
20+) )}..J.A.“MC)AC)\A‘Y\ BWIN Cya )y ng)lk:\kaﬂ\ A Ladie 1aa e
(Phe pe
negative: an under irrigation is planned for example
to profit from expected rainfall (for example — 10 mm)
(Dia ae 10-) &8 5in 5 e Jshad (e BN s (5 ) Japhadiil] oy Laie A0

Fixed application
depth(mm water)
Cilain ) 5l ol daS

() Jil )

Net irrigation application depth
() 28 e
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Grbail) las g bl co Auia 3l (el gl A 2l a8 1€12.2 J gt

Jshell e 8l syl 5 alae V) dlall ) ciall 4y 508 a8 e J seanll (Say
é}aﬂ\ t}c;d\ s(ETO) akall &_'i_jJ.Ea lie W camy AA\J\.J Y NEY| GJAA:\\ Lhadll w&‘)u‘
8l ALl Ll el JaoS cany (TAW) &l A6 3l (ailiadlly ) 53all as ¢ seanall

Al (5l 48 Hla oy LI g

A
NN 110> ¢ ¥ o 2\ govs
o oo,s(},o% 10 g ,.,5" o 1 “““eﬂ 4092
i) s s
% 'kt““—" “'E"" T -ga"‘o 14 92Y°2
% 0, 6= 14y
8 ‘e E 1 20 days
~20 o, -4 ]
g ©
2
< + E application depth (d,..)
10 8 '6 4 2 - 20mm 40 f 60 mm 80 mm
ETo (mm/day) T 0.20 \ shallow rooting crops
< 0.0
£ 0.60 40 m
i 080 =P DA Shmaed ) "'2’0";
£ 100 w m
8 1.20 { deep rooting crops % ,h/ 160
e L 2, m
5 1401 < So 220
v

sandy e i 455 b g 53 sanals ) yie 0.8 58(Zr) Jsana Jadll [ sialll Gee IS 13 1Jla
Levic e 48 5 (dnet) odae V) ilall (5l Buki Gac 5 (TAW = 120 mm/m) s Ll eldl s Joam
Lsbus (ETC) Jsmanall mi- 2l 55 %90 Lisbas CC Sl sladll 5 asi/ae 6.5 Lsbss (ETO) 0s5S

L5 6.5 s Sl g Sl Jualdll K8 asfae 7.5

sdic Jagi (Al ) ghall dalaie Dlginy dliae diic 8 0.5 4aidl) | dnet = (0.5) TAW Zr [meter] :dua b
.(50 % TAW) &3e YL clabul)

MICro- &5 sl desll ) 185 Jal (e Ja=dll CC % CC* &, ETC = (1.2) CC* ETo [mm/day]
btie W) e Ay il A AV Wil ) <t oSy | KeTrx Jaladl uliias 2ad o8 1.2 4adll | advective

A Gub pailad
A ) (g ) (gl (glas N A&k

40: (Border) g il s <ae 150 - 50 :(Basin) ual s sl

e B0 — 30 :(FUrrow) Lshall s il 80— |  Surface irigation gabe

Aaladll A jall 53 330G sl <ae 80 — 30 :Solid set 44l de sana

g5 Centre pivot ¢S, @os»<ls linear move

80 I Juas o (Ka)) e 35 — 15 : travelling gun(osail) ziaal
(il L i 1) e

Sprinkler irrigation 3

~ 25 —5| Localized irrigation == .

4l 4y WLSYTAW (Total Available Soil Water) gliall ASH 4531 pla (s giaal 4y yili add

TAW (mm/m) 4 il Cagias TAW (mm/m) Ll Cagias
Jass giall Jladll Jos giall Jad

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 | Silt loam 180 175-190 | Silty clay
240 225 - 250 Silt 150 135-160 | Clay
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Irrigation method ¢ 44,k 5.12.2

O o(dall) Jhaad) sa 2 5 (e dad le Ja o Laa s A Sl gedans (e da e i (L) o gl Aalail ) il (g S
S VI R N I NLE WL D SO SIS E E AL I P M= R T
Aial) il el (e Tuaat ST ilalan i 13 Al psd padiall (S (d12.2 Jsaall) s Ak lsal

(g (e Al (sl Jlaall Ay i) e ¢ 3] Aol Y) al) 1d12.2 g2l

Irrigation method Soll

surface
| %
e wetted

(%)

R gl
Jhdll

330 5 G5 s Sprinkler irrigation 100

(ueall) U=l 523l s Basin irrigation 100

&lalk s, Border irrigation 100
s S (ba (K) L sl s Furrow irrigation (every furrow), narrow bed | 60 — 100
Gl 5 A4S (b (K) b shall s Furrow irrigation (every furrow), wide bed | 40 — 60
(Lshall i) o sl 5 Furrow irrigation (alternated furrows) | 30 — 50
(s m 90 ) hainils s ;Trickle/Drip - Micro irrigation | 15— 40

e>be i vl s ,Subsurface drip irrigation 0

Irrigation water quality ¢! sk 4 55 6.12.2

C12.2 i) camsall JBa a0 (S LY Tk (gl il (e e S 32330 (gl slae R 55 0685 (O o
53a gl ol electrical conductivity(ECw) d:ib eI 48U 33 5k ce ol dpe 53 e el &5 (d12.25
850 52 e Al sbll e ¢ il 1Y) deciSiemens per meter (dS/m) ialb peiass (ound (el 33a) 5
A5 5eSI AN Al Y il G ©12.2 Jsaad) sl Ealgn JSI AL el oda (ypat (Say Wadind o geanall

s elia (e Adlina il

(ECw) s olaa & g5 il 4 0405 08 1@12.2 Jgoa

Range of ECw Class
Electrical Conductivity (dS/m) Quality of irrigation water
Al yeSll 4L e M olae 4o 53 45
0.0..0.2 5 )ies excellent

0.3..1.0 sus good

1.0..20 il sismoderate

21..3.0 (Rs) 49, poor
>3.0 lax 433, very poor

122



Field management Jaali 5,4 13.2

Ll 4 Laas Display of field management Jisl) s la) (e daild 85 )il Jaal) 5 )y e Sa
Ll Gpad lgied @l LA aaad Al wa B a4 (a13.2 JSA)Field management  Jaall s )
A sbe 4)) 50 So i S el ¥ s

= Field management &M

Description ISoil fertility I Mulches | Field surface practices Weed management

Description

File |(f‘-10ne}

=) save on disk

’ X cancel | ¥ Program settings I fy

.Field management Jial) 5 )3 dail :213.2 Jsil

Soil fertility 4l d3sed 1.13.2

CC il sUaidl 5k (1) (e o il &y pomd 33 A 82 3350 &y i g yamd Jaf (g0 g yon) A L) (pmidy
o alie Y1 gl A 215 wass w WP i) AU slaal) Bals) (2) e s Tr Jemndl i o ML
(013.2 JR3) Baob e Ll 4 pad aleaY Aai aad 6 (Say

Jsall) very poor fas i, ) non limiting s2sme e e 7555 3 il (e saaly jlaal -
s ¢a13.2
i 5] Aals 3 e O dsel) gl ABSH £l osd -

Lﬁm(BStress) EEEN| U.AJ‘Y‘ B8 4 gual) ALK L;‘“Lcy‘ Ct‘-.‘y‘ A (Brel = Bstress/Bref) g;.‘“-m 4 gaal) ALK C\:‘-’\ 8
(Brer) ¥ Oe Al dan (8 2 UEY1 ae 4)8lL 4 paddl dlga) G (e Jia 8 saill 550 Ales (S 4xd 5 (S
oAl dea) dalse Lﬁi e i (Gl dga¥) e (Had V) b il Bas Jsis B Ll o) ©2Brer sBstress
Adial) sl §f e ) 3l (Bstress A e Jpanll (Say dAaglll 5 ml el @l aall g s lall cliae YIS
DA agana ol Cadd Jle dlga) Cassh g shall amale LB a) Dladl Jualsdl ZlaY de) )3l cleban)
Sl Alcinall Aal) <l ginse e <l gdiall e gl An B Jsis B el e Bref dad (e Jganll (Say (el 550
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g o)) ALK il soaal |y a3 el SlSLaal Sy G JAa (g 2l 5 and & el JalS ay 0 G
Ja b ddline () sSin il A gead] Jgeanall Alaind o lleaY) e g s ol Dle L idaall del 3 gkl
sl JOA (s sle cole) Ailial ilalga) Cagas

Lalii) 5 (2) 5 Al sUall ki (1) am AQUACTOP zebis o sy ¢ Ll alac Y1 4 gl ABSH 253 Jaf (ge
4 ol ALY (48 plaal) A8Dall (4) 5 o siall adae Y1 3y gl ALY 155 (3) 5 Al Gy goad) ALK Ly ALY oLyl
JSA) dma J geanse @l yial JU Al o8l (5) 5 calibrated biomass-stress relationship 2! ous

ves
Bomasa preducton Ca ot ;’o!in \.iscﬂ'a‘(

(b13.2
select
o | Corwtﬂm | Bicemees - Stress | / / or Speufy
Biomass = management Y 5 | e
“ Desipl Sol fertity Yuiches | face prac Viesd nanegement | |
| Bioma uction[moderate -|[ 6t 3% ‘
B ‘ Comresponding NH—————————————————  offet |
‘ In' or Product bs -stress |
_T B o0 0¥ = 20.0 % at. .50 days

T i COx = 54,4 % at...57 days ﬁ

Sum({Tr/ETo)
= I

= |
Info | Concpy | Water Pwdm:lhixx ‘

[

r 1 |

[

< ‘
biomass |

production

100 %1 reference

non Imting

A GuaField management Jaall 313 4aild A ‘Soil fertility’ 4l 4 gad 4galy :b13.2 Js&

Lpad SgaY a ma Jia 8 Lgad gl (Say AN Al (i Y1 (398 4 gaad) AL Apalie ) Al dal) aaa

gzl (c) water productmty slaall 43N (b) canopy cover kil sUail) (a) Ao kil g 4y 53
Adlita 4500 cladia b a3 LAl potential biomass production Jaisall 4;gal) Ay

A i) Ay gad cNLaa g g ALjlial) Adal Y a1 5 L) 1213.2 Jsaall

Class Default value Range
) Fal 8y dagl) Jadll

8a50aa & Non-limiting 100 % 99 - 100 %
4L (1 4y % Near optimal 80 % 76 — 98 %
ixi=s Moderate 60 % 56 — 75 %
—aaill 4 % About half 50 % 45 -55%
53 Poor 40 % 35-44%
lax 5,48 Very poor 25 % 34-20%
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Aga) 285 ¢ panall (aillad 4418 = B _yladll «(c13.2 JSAJ\) Biomass-stress JeaYL 4 pall AUl d8de o
(Ksexp.f, Kswp, Ksccx, feDecline) slea¥! @lalas af aaad sail) 1aa e 5 Jilaall 4 il 4 eas

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 B0 o

40 %

20 %

0 %

40 % 60 % 80 %

Soil fertility stress

x Cancel |

$ Program settings

I save on disk

313 4aild 3 calibrated Biomass-stress 3 seall dgayl-dy giall AU &8s (2 o :¢13.2 Jsill

Jaadl

Mulches (Asiudl i dygae duhait) 4y a0 4hait 2,13.2

Type of surface mulches bl ¢ 5 e Ialaiel Ay il A5 8 i g Ll mhan Jaad il Adaadl
Os5Ss of oSa 4l Ja b aad 1) (lé fraction of soil surface covered 4l mhu (o bl ¢ 3ol e

RILPGTRRT NN T (VSO B Y

degree of soil cover 4l 4haaids 0 -
type of surface mulches: bl baill ¢ 55 -
g e eldl A Wla Jls 5 «Synthetic plastic mulches delibaa) 485,30 il o

.(100%) & sl

(i) 7 A (ga) A 2 3 9 e o) Ll Wy (g 5S35 ) 5 « Organic mulchesis seasll ishadll o
Y50 Aty ol A5 (e JIE 5 straw (Uil) ol Jie diadl ) 53 ) sise

A G Rl ()5S Llal e s cUser specified mulches aaaiall U8 (1 sasaliphadll o

il J8 (e Taase 4 5
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Relative il 45l a5, Total Reduction in sol evaporation diadl 4 il jas & JSI aledsy) o)
z=ase (Coefficients Ke and Kc(Tr)) Jsasal a2 dalaa s 45l slie 3 Jelas ) s0il evaporation
d13.2 Jsa b

cover ,or specify cover
2 Field management / = preealoms| |

I\
Description ] Soil fernlltyleld surfa%chces I We

- Soil cover by mulches [E

o Total Reduction ir s
Soil
Evaporation

— Type of surfac

| Plot
{¢ Relative soil evaporation

| £ Coefficients Ke and Kc(Tr)

il CC (61 % biomass production) |

l— reference (100 %) = non covered, bare, wet soil surface
100 %

i Erel 80%
and 6o %-
CcC

40 %
20 % -

0%

I T

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

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

Al s A e Ay 3l e Agaat U (e 1d13.2 Jedl)

Field surface practices Jial) Ji&i cie) ) 3.13.2

el o adhy (G Juadll) isidl by Aand s abadl (Lol g s gkl bl S i L
ol sal) Al 5 el el s Jiall JS85 @iled ja) ¢ (CNsoil) 4l abais (ailadd Curve number (CN)
wenbn laS ol paile el o lad) Jshgll (e o a3l 1l Ly S0l bunds (Rl i

il antidl sany ¢ adandl lsall e g Jiall G5 clel ja) <ilS 13(CNisoil) dad Jissd prdiad) Sle ciny
& (DX Q\c\ﬁ:}” Y

< bl gball :do NOT affect surface runoff (abedl gl Je fgy -
.(CNis0il) s 3 il al 53 e aciny Allall o34

& 2 ANCNsoil 4ed Jiad (S zaffect surface runoff abedl guadl Je Sy -
Okials (813.2 JSall) daa sls el Cog g Jpanall ¢ g5 Jlie W) cpas 3L 4 i) (ailas
AlE b il ol saly S0 4 giall dpill 4y 550 08 (2 e a3 <guide to adjustments> V!
(f13.2 JSall) CN ag Joaes

Adlaal) Lashaall Jie el aY¥) (an :prevent surface runoff abadl glall g -
enbnd) Gl al) aiad o s L)
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oA a s o Ja aaud) Gl sl Al Al Gl saY) wiai Yz Soil bunds.dsl A oalgal) -
ol 52l 8 Jial) mlas e ¢l slall Gy il sa1 8 el ODA i Y 8 sl 200 3l el
il Al il (ml sa ) @l aand om0 il (g Al A g3 iy ol IS il s

||+~ Field management : @w

Description I Soil fertility l Mulches_ Field surface practices ) Weed management I

surface runoff

Field surface practices

{" do NOT affect surface runoff '
i - V -
soil profile

| characteristic [—ad]usbed
(¢ affect surface runoff -———- CN=6 }i_gl - *
: : l increased
considered: e ~|by| 10 jo/o - Sttt

crop type, treatment CN =67
and hydrologic condiﬁons £3 guide to adjustments I

" prevent surface runoff

" soil bunds

l x Cancel ] Q‘& Program settings [ §> Main Menu I Q Save on disk

Field Jiadi 3 )y daid & 'Field surface practices® Jial) gaw il ja) 4gal s :213.2 Jsid)
wpabad) sl o clel aY) iy il paad o5 Eua management

A CN adjustment il &) Jiaei i & guide to adjustments> e aadiiall jlisy Laxie
A sl oned) il Dle gane pad 2 (mje (520 L (f13.2 JS8) gualill 5l 324 51 & hall Apuill 4y 5025 a8 i je
Adlide Clallaal EGa an 0 Al ahaie Lal) (e G Ao sanall W) Joanill LAl o o (S Y (SD5 cam S
Jaalas (dualadl (o g At s (eadasdl b all g =il e i Gl g ylall gf) daliae 4 o) g jam okl
GJJA\ chJﬂ Laiaddll GJJA\} gc\_).‘d\ el 4 i) Gld @il Jualsae 8 peall sl Jualae oo saiall
zhed dan )5 el Aplae Y S i) il CAJUSDA i (e Blasall CN ad N daasl diiny | e )l (e dpandl)
CN (iniall 8 )} dpual y8Y) aill Jliie V) s AL Glalil) 5 3aly 311 4 i i€ Lely g3 215 ¢(D13.2 Js2a) Al

(B aata pailiad 14.2) 4 5l A gl g ) Ae gane S
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group: 'B'
conditions that affect infiltration and runoff —I

| Crop type
| small grain > | hydrologic | hydrologic soil group (based on Ksat of top horizon)
Increase/Reduction of CN [%] ke & £
general (for proper management) 5 5
details for treatment 5 0
dick in cell to select
rcratoqe | FErlogi solgroup (based on Ksat of op horzon)
| treatment condition A B C D
Straight row Poor 10 i0
d 10 5 5 5
| Straight row and crop residue cover Poor 10 5 5 5
ood 0 o o 0
Contoured Poor 10 5 S 5 i
Good 0 5 5 0 |
I Contoured and crop residue cover Poor 5 5 5 0
Good 0 0 0 0
Contoured & terraced Poor 0 0 0 0
Good -5 -5 -5 5
Contoured & terraced and crop residue cover Poor 0 0 -5 5
Good -5 -5 -5 S

‘ dose details diick in cell
* to select

[~ Selected Increase/Reduction of CN

f increased by .... 10 % —‘

I | X cancel v AZ?CED’Z ] II

O 38 aa gy i) adala aibad ) 13l CN 4! (lualil) g 83U 4y giall dpadll JL4) 143.2 JS&
.CN adjustment menu (faiall a8y Jamas daild b doa gl g sugd) gl g dalleall o guanal) £ 65 ey

%5 4 g padaiul dad (2l S8L) Runoff Curve Numbers (abad) gl al) ciliata a8 )i :h13.2 Jsia
(National Engineering Handbook of the USDA, USDA 2004 uaall) &3l (2l M (S (e

A. Row crops «isiall Jualaa

Increase/Decrease
of CNin
. ercentage
Hydrol_o_glc Leépgé obaﬁm%-ﬂ.,a}!
Coyer/treatment Condition 1 sia AuwiSCN
Aadaal) [ i) p g Hyaj:glégic soil
Laslgugd group
Laslgugd 4o sanal)
Ll

A B C D
Straight row Poor 61 | 74 | 84 | 88
Aol b ghia Good 55 | 70 | 80 | 85
Straight row and crop residue cover Poor 60 | 72 | 83 | 87
Jaaladl Ly (e glad 5 dafiios b stuca Good 51 | 65 | 75 | 80
Contoured Poor 59 | 71 | 78 | 84
4 guiill da ghadl 3 plie Good 52 | 65 | 75 | 81
Contoured and crop residue cover Poor 57 | 70 | 77 | 83
Jnalaall Way (e eUae g 4y guiil) Ja gdadl s il Good 51 | 64 | 74 | 80
Contoured & terraced Poor 53 | 64 | 72 | 75
clalas JS5 e 5 4 guil) da gladl syl Good 48 | 60 | 70 | 74
Contoured & terraced and Crop residue cover Poor 52 | 63 | 71 | 74
Joaladll Wiy (4o glae 5 aalian JS& e 5 4 gudill Ja gadd 5 5lea Good 47 | 59 | 68 | 72
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B. Small grain 3_swall )il Jualas

Increase/Decrease
of CNin
. ercentage
Hydrologic L,.spus om\%ag 50
Cover/treatment Condition o oie i
dallaal) / sl i g Rl 45t 4uisCN
daglsagd Hydrologic soil
group
Lol Ao ganal)
L

A B C D
Straight row Poor 52 | 67 | 78 | 84
Aol b ghun Good 50 | 65 | 77 | 83
Straight row and crop residue cover Poor 51 | 65 | 77 | 81
Jualaall Wiy (o glad g dagiine Cogiin Good 46 | 61 | 72 | 78
Contoured Poor 50 | 64 | 75 | 80
4 suill o shadl s e Good 47 | 63 | 74 | 78
Contoured and crop residue cover Poor 48 | 63 | 74 | 78
Jualadl Uay e glag g 4 guill Jaghadl s jlise Good 46 | 61 | 72 | 77
Contoured & terraced Poor 47 1 61 | 71 | 75
hliae JS5 o 5 4 suill b shadl § s Good 45 | 59 | 70 | 74
Contoured & terraced and Crop residue cover Poor 46 | 60 | 70 | 74
Jrealaall Wi o elae 5 Glabas JSG e g 3 guiill Ja gladl 5 lia Good 44 | 57 | 68 | 72

C. Close-seeded or broadcast legumes

A g ) il i) Jualaa

Increase/Decrease
of CNin
: ercentage
c Hydrologic L,.spgs oms?s.ag 50
over/treatment Condition T ia Fal
dallaall / sl i g ) st LuiSCN
Lagly gl Hydrologic soil
group
Laslased) de sanall
L

A B C D
Straight row Poor 53 | 68 | 80 | 85
daiine Cogiia Good 44 | 61 | 74 | 80

Straight row and crop residue cover Poor - - - -
Jaaladll L, (e clat 5 dasiins o ghian Good - - - -
Contoured Poor 51 | 65 | 77 | 80
45 godil) Ja ghdl 5yl Good 40 | 57 | 70 | 77
Contoured and crop residue cover Poor - - - -
Jaalaall LGy (g0 gUat g4, 5uill Jo gladl 5 jlise Good - - - -
Contoured & terraced Poor 50 | 63 | 72 | 77
bliae JS4 e g &) gull Ja gladl3 Hilua Good 36 | 55 | 67 | 72
Contoured & terraced and Crop residue cover Poor - - - -
Jaaladll W) (40 et 5 llias JSG e 5 & guall b ghadl 3 jlse Good - - - -

D. Pasture, grassland, or range-continuous forage for grazing
S A daaiall 7 g all g £l

Increase/Decrease
of CNin
. ercentage
Hydrologic Lgpus om\%ag 5
Coverl/treatment Condition o oin i
dalladl) [ pUsil) Cag ) 43544 4uSCN
duasls gl Hydrologic soil
group
Laglasvgd) 4o sanall
La
A B C D
Poor 56 | 71 | 81 | 85
Fair 34 | 57 | 71 | 78
Good 24 | 47 | 64 | 72
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E. Meadow-continuous grass, protected from grazing and generally mowed for hay «
S Jal (e dagalallg (£ Ga Aaaal) 7 g4l
Increase/Decrease
of CNin
: percentage
Hydrologic | "% Slaasa
Coverl/treatment Condition T ia dad
datlaall [ slail) PPA H..;-‘-“\-\NSI. .CN |
FIRRIST! ydrologic soi
) group
Gaslsoned) 4o sanad)
La
A B | C D
Good 17 | 44 | 60 | 70

Weed infestation 3 tall qlied) 93¢ 4.13.2
Relative cover of weeds (RC) bl qlied) Laii dud o

O Ll a5 ((RC) 5okl cilie Y 4kt 4wy AquaCrop gl b s ball cliel) 536 oo ) &
s Jseanal 5 3 jlall lie S K ) eUasdl 5 5 jlall alie Y1 31 sk slarall (Y1 dalis

wcC wC

C = = (Eq. 2.13)
WC+CCp CCryp

slazall daluwll * CCy (M2/m2) daluall saaly &5 Ll i YU sUazall daliall * WC (m2/m2) &
S Sl sl a CCror (M2/M2) d_ball Clie YL 5 jre Jin L daluall 3aal 5 3 J peanall il cUaally
S ) eUardl e o sadl 0085 A s RC A dan Sy )Y) dalise 32al 5 33 jlall (i V1 5 J seanall

eV e Jiall 53wl ) geall iy f Jiad) & lailly jailly 4yl (Sa 3 jball e ) alis (53

Specification of weed Jiall 313 daid & 5 Lal) Glde¥) 3 03 cinagi o
management in the Field management menu

Jshi e 3Ll clie¥) il sSladField management disdl sy Al b L L sy axdioa) o g
1(g13.2 JS) LY 5 J seanal

LS 3 jlall e VL Alay) s siue (e i @Al 5 (RC) awsall B4 3 jlall lie W o) elaall —
(€13.2 Jsaa) 5 _lall Slie Y15 )y} cliieat ol Lialy RC Al dpual il o daat oy Jisl) 6 Jas ]
308 Maa ) il staal) Ulaial e g Al 5kl Glie) 556w CC Al sllaall 5 —
lea¥) (5 pmall sUnil) abive (3 5S5 o B siall (e 53 s3mall e A puadl) iy i 35 jlall lie Y]
Bolall liae Y 5 il i prall Jgiall 3,
) eUasll ) gl 3 () (San iy Jsemnalls Vosindie 0585 Y (53 aad) IOl 3 5Ll Clie ) 855 Y
8 Al ) puadll dalisall) 5 jlall Clie YU Cliadll Jiall 8 J seanall L) sUall (i 3¢y J saanall
(g13.2 S (& an sl 2 pu¥) Ladll) Al G (A Jinl) S Leie sl (580 (13,2 IS
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perfect
very good _
(Lh. Field management E=HEEE

o ke MOAEra
," fairly poor
Description l Soil fertility l Mulches ] Field sur/ﬁce practices poor
N very poor
~ Weed management [moderate |

Relative cover (RC) ®| 25 E:;J% at canopy dosure —— in mid-season =
eeds in sea: - }——Ll increase of RC vl |
o wends = =on QI 35 319 atend of season [ s |

Expansion of CC r— unfimited soil fer ity — — = — -
due to weed infestation —T—HT ﬂ % -—I strong v I-———— estimate l
1

Canopy cover lBiomass I

100% -
CC 50 -
I 60% -
40% -

20% -

5 6075

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

— Canopy Cover (CC)
aop — 0 Weed infestation

I: weeds
crop and weeds
aop

! x Cancel | &L Program settings I B> Main Menu 1 Q Save on disk
! i
&4 (2) .the Relative cover of weeds (RC)sball cliedl i) slail) (1) yaai :913.2 Jeill
Jaall 319 4aild & ‘Weed management’ 3 ball cilie ¥ 5 1a) 4 gual) dadiall 3 CC Al pUail)
Blall Gliel) g (ailll) juad¥l) Jgasall Jlaayl Al sUaad) kil 8 . management Field
A8 Jara (39 i) la¥) (e B Jaad Ll pUsil) L) gl cilaa Jia B (il uadd))
Sie 3 bl Gilded ) pUaall 4831 gal) ciflaall g dudal Ji8Y) addll g 8 jldal) e Y1 8410 cilid :C13.2 Jgsa
(Al gUaal) Jlais)

Relative weed cover (RC) at canopy closure
() U] Jais) e 5 jlal) lidie 3 dpandl) dpdaiil Class weed management
Range Default value Bl Glis) 5 ) 4
Jad) Ll Y dagdl)
- 0% Perfect Jies
%9 -1 5% Very good'a 2
%19 -10 15 % Good >
%29 — 20 25 % Moderate Jxixa
%39 — 30 35 % Fairly poor W \e s ¢ o
%49 — 40 45 % Poor s
>50% 75 % Very poor s s o

Relative cover (RC) of weeds in season awsall 34 5l clied (RC) ) silatl o

(913.2 Jsd) o Dwadll 5o

ey 535 z(Canopy closure) cball ALl sl dls yo die 5 )Lall GlieS (RC) ool sl —
Al e pagal) 13a cadl dede 5 hadl e ol 31l g am il g 5 jball ClieY) o (lill e
slarall dalisall 4065 dag (al yi) 25 3Ll Clie ) gall dagi€ Aaliy) (aliasy saa s Al
Can Y g (al BV 138 yoiey bl ALY Dhasill Als ja s g de) )3l &l 3 RC 3kl clie YL
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(Lansi | _ia CC Sl elall ()5S, Laie ) J gemnall ki Ja) o JMA RC (mill slbaall 6y s (f
Bl CLie V) o s a8 Jis & Jganall 20 o oy JSGy Sigias

O olall | las o( ) elnall 42 5305 ey vie) ausall dled die RC 3kl lie S ) cUasll
3 bl Gl DU o) elaadl iy Y (S (LAY Glaa o saiy Laaaal) 3 jlall ilie W) 5 J seandl)
RC ouaill eldaill (& 5l 138 (0 s gal) Ciaia dls jo A S aa ) Gty 2y o (S o LS
Jsanall ) (e o 58 Y 35 0 iy (e 1S CC (Al el (55 Lo ) pas pall il 2ie
e 055 O S

Expansion of CC due to weed infestations juall clis¥) 53¢ quu CC ALl sUail) joki o

Jsanall i) elasll e 5SH(CCTOT) 3kall e s J panall Maal Sl elasdl ¢ o6 o) (S
i) eUnall ) ki Cana i 2y 4y el 430 gane pae 53 jlcall Gliie V) 536 Can AbaY) (e JA Jis 8
Al @l jall sl (h13.2 i) LS CC

Aol (0 O Jin (8 Jpmmall 3l ellaill 50031 & e i€ 5 ey sl oty

s sall Ciaia ie 3 )bl lied) s Jsanall  Jleay) il elaal) pasiy

(013.2053) il laal) g5l oo Lialy

‘;\\_u]\ elazll 33 2ie JUaWl RC ‘:_mull elazll HUie VW) Cpan QY & ‘_fﬁ_ul\ elazl) ) ghail ‘;ASM Jaaiilly

.CCror — RC 41l (fshape) Ja Jalad A alia PNt

e ):‘-‘"-‘u fﬁé,\}d\ daliaal) LB)‘H‘ Gl e—” (h132 Ja @ 4 ?§J J\:‘i-“) L NEN fshape 2;“-“‘.-."5 Jasb 5

.CC Al sUazll ) glas

Oi OSa <l T’JL‘A‘ ‘.Ju‘:‘y‘ t}' é“' (|132 dS..IJ\) CCror — RC A8l (fshape) J Jdale Saliny
sdiall 5530 ) s jlall lie ) cadlialy calisy

DwiNk

iy ST paanall o ) 3284RC 5 CCror (i 8mie 48e fopgpe JSEI Jalal ALl dal) as -
Jin (A Jgeanadly ¥ osrdie 058 Y (63 aadl Wl s o g LN (5 ¢ guall 5 jlall eI (g
ALY e da

3 bl e o Y 3 508RC 5 CCrot On 4w 483e fopape JSa Jalal G sall Gl s -
& Usanaly Ve (558 o ol Vsl Jind g liie V) (5 ¢ gaall J sanall (ya Ayl S
Al Al s (e J seanall 48 clard (o @8 d8le) 13 oy ALYl e JA Jis

.RC CCror ¢r W& dphad a8 J<ill Jalal (0) dasomall dagl) oas -

DI die Ao e Al dail) (585 Laty SN Jalad A 50 da o J semnd) e Allie 48U J puanall 2y Levie
SV (s sl ()50 AU J seandl)
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ﬂ.,n,_ Field management

4

Relative cover
of weeds in

Desaiption | scil fertiity | Mukhes | Feld surface practices
- Weed management [moderate -

.Wj%armmwdo
®| 35 i'%atend ofgea

Weed

urcntl

In mki-geascn
inrease of RC

none to very weak

-

Expansion of CC
due to weed infestation

~ unlimited sod tertitly —
- total CC in mid-season

i
Carapy cover | sicmass |
100% -
CC . B
\ E0% - Fmmmmmemee

A%

e A e - == ==« == ==-=s-=s-e=en

Cenopy Cover (CC) i
[:chD — 10 e2d i festation
crop

weeeeee GOWING yoie

S eSiecemidesiessseascemmemscteccieescessseratmssoeadotam e isr e A

cropandweedsl 96.5 ;I%‘
10 weed infestation .. 80.0 % |
J

I x Cancel I m Program settings

B> Main Menu I

k) seveondsk I

A3 A aaaty (1) 3l QldeY) 936 cuw CC (Alil) plaid) gl 3yaat! AGLAL (3l :h13,2 JSid)
Sliyial aal JLEAL (3) clas Jia B o gall cinaliia ie total CC (AS Al sUaill paady (2) Al
Sl Jalad dad yaay (4) (Al pUr) pu g

Jalad 488) gal) dpal 81 c¥laall g adlll g 5 lal) ilde) g3t ladi CC (ALl sUatl) p g cilinial 1d13.2 Jo>

-(fshape) M‘

fshape

CC bl Ul g i i

Jaal) Ao i@y dagdl) Bball clisy) gl
<-7.50 -10 [RENRTAN
-7.49 ...-1.00 -4 s
-0.99 ... +0.99 -0.01 Jina
1.00 ... 2.99 +2 oz
= 3.00 + 100 laa Casa-a sana

sllaal) 2any 4 il Ay gaad Agal 5 (8 anaill Ay soal) ALY ) LSl (b 4 gual) LS 3] (g A5l A el 2 Laic
CC Sl ellaall i of Lt (A J13.2 JSall) Abal) (e & Jis G 4] J sl (S0 (531 J pmnall )
o Hliaa Jis L agle Jseandl (S 53 5 jlall Clie V) 5 J seanall S slall eUarl) b 2 1) 4 snd 3 500

(B j13.2 Jsall) Ayl (e J Jis b agle Jpeand) (S0 (3 SISl elard) aae iy
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Maximum total canopy cover
(crop and weeds)

0.95

/)

w2 )

!

0 0.2

il

I
0.8 1

T
0.6

relative w eed cover [RC)

0.4

slaal 4dlida il (CCx,TOT) peigall Ciualiia die 3 jLal) ilde ¥l g J ganall A ALl eUail) 13,2084
g B 8 0.8 il 4d CCx b ALl sUail) (S Jaad (fshape) JS&l) Jale g (RC) (el ciliie )

Soil fertility
Biomass production [scor ootenal ~]—
 ERNMES >

Comresponding sof fertiltyy stress - 23 %

Info  [Coroo7 | water Prodectwty | Bomass | Banass - seedlon | Ficid mansgement

Bkl Glds YU LlaY) (pe glal)

Description @ Muches | Fieid purfoce practices | Woed menagenent
Mmlm\‘
{80 [2]%

ema |

T o e |

[ K ol | § proceam settsas ] O}M.

Bomase producton Green cancpy development Description | Sol fertity | Mukches | Mk surfoce pracices
B > O pibadagt .50 davs
— B 52,,,,, Weed management [moderate  +|
[ Relative cover (RC) Of- 25 : mnumvmnlej_{ﬂ?‘ﬁf‘
W — B—— |ofwoadsin caacon g [T el o atend ot omscon roeseolrC_3]
CC . | | Expansion of total CC united sl festity
I | due to weed infestation 21 2% {stong srrate
. | | A I 1
i Trmited <o fir they — totl (L (1op and nesds): r
20% |
I
: 100% - e G e P e RO S e S
CHEIELT cCo!
..‘!‘...ﬁmmque(
~ 0% -
~ 2% -

" - 2%

! Cover (CO

aop and weeds urimodsdfv&y

aop and weeds

I Sove cndsk I

X oocd | & program settings | 5o oia Menu

358 Ga tAN g 4l & gead Lagana gl B 4d) Jgagll S o) Jguanall L sUsil)(A) :j13.2 JS&
Lagaaa dig B B 4l Jaasl (Say o) 5Ll QldeY) g Jgaaall Alaal) Ll slaadl (B) 8 bl cilded)
Field management J&all 513 4aild 8 jedii Las 3 L&l Glael) g36 g 4g 3l 4 gad
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mass productioneReduction in bio 4 sall LSl gl & Guadll o

dgals i bl laeYl aiie Jia b adle Jsmnl) Ky 52 J peanall 4y gnl) ANSH _alac ) £V 5055 (on ja
Jsally Jaall 5 )y 4ald 8 weed-management s bl Gliel) 30 dealy e 'hiomass’ & sal) ALKl

(k13.2

.. Field management

Descption | Sof frtity | Mukches | Fidd surfoce practices  Weed managenent |
Weed management [wotcnte <]

Relative cover (RC) o[ 25 [2]owat canepy doare —nmdseamn ——
fRC
of weeds in season Of?g%almofsem—’_—m,

I Bxpansion of total CC unlimied sof fes Sty |
due to weed infestation 21 Q%—m |
=)

‘{ m‘ weeda relative cover of weade

production e Brelative . |
100 % —— refesenc: — ¢
W ronlmitng | | |
W@ 81% |- wecd stress
1.~ Field management

Descrotion | Sol fertity | Muches | Field surfoce rocsces  Weed management |

Weed management [moderate -]
| Relative cover (RC) e[ 5 _:_l%atcmwymej [ﬁ"""m
of weeds in season & 15 :ju.alandofum eI KL, X
| Expansion of total CC unimited sof fertity
l X Carcel | 8 Program settings { | due to weed infestation—| 21 2% g - estnate

|
Emited soi fertity — total CC (crop and weeds): resticted o 66.4 %

Cancpy co

m weeds refative cover of weeds .. fom25%0 5 %
aop SOl fer ity SUess .ovvve 5%
fretative CONSTrames :

100 % — reference — 4@

non lmitng | | |

& m*__—_..‘_mq..u...g‘mm(lom)

I X cancel J & rrogram settings

= B e

Glie¥) 4 Jia 8 ddde Jgaanll (Say s g J guanal 4 gual) AU ju8al) alic Y ) gUY) k13,2 JS&
(JBal) B0 dadld B (da i LaS Ay ) Ay gead Aga) G (2) & (1) Bkl

£13.2 Usaall i dasne o LS Jial)

Program Settings gkl @liae)5,13.2
el gealidl clalae ) ) Jgam sl aniiuaall (S ¢ Jiall 513 2aili (e

Aol A B A AN el cialae) 1e13.2 Jyaad)

Symbol Program parameter Default
BESl bl el Al Y dagl
Soil depth from which evaporation can extract water = 30 cm

cksdg;hj\cﬂ‘we@\c\@‘%ﬂ\@ggﬂ\h)ﬂ\&c

out of the top of the soil profile

ERe
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Soil profile characteristics 4l ghia yailad 14,2

vie 4 yil) alate (8 DY)y elall A8 pay Slaial slSlaad A gaall 4l i) <l el JUll A i adaie pailiady aaly
3l Galbadl) ae s (Ul mhe 0o uf A ol mhan) i) boas g (L) mha) (g lall Waas
soil Soil surface 43l zhu ik Lailad s Characteristics of soil horizons 4l <k calial
Display of 4l ahis jailias (= e 438 & Capillary rise ¢ gl Seal ool aall 5 layer
Jsall) Soil profile characteristics 4,3l ghie (ailad 48 i Wihaats soil profile characteristics

(a14.2

Tabular sheets

Sail profile characienstics o=

Description I Characteristce of soll horizons | Sof curface | Capllary rice |

Description

Fie iﬂ'l« LT.5CH
Description

ldeep loamy soll profile

I ‘ X cancel I &ﬂvrogram semngsl
|

saveas I Il

‘Description’ ciwasill ilgal g .Soil profile characteristics 4l gailad 4aid :514,2 Jsil)
aguallg ‘Soil surface’ 4l ghwy ‘Characteristics of soil horizons? 4l clidh ailad g
LCapillary rise’ gl

Soil horizons and their physical &bl ailai g 4 1) clidh 1,14.2
characteristics

Aol she 38 5a s stall Ailaia b oboall lavial slStaal 4 sthaall Al 3uil) <l el Ul (g A il adaie ailiad o S
L Aalal) Al 3 Lpailnd Fide JS) edilise il dused e lilga ()5 o 4 il aai (S
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AT Tr—— q/D‘

N T \/

Characteristics — porosity (fine soil fraction) hydrauic e SR c
0 10 2 M 9 Ovi% conductivity
0 meter pevistics of sol horizons | Sol surfoce | Capllaryrise |
soil
depth Roating depth restrictive soil layer(s)
potental:.. 1.00 m limiting root zone expansion
2.55 meter restricted:, 0.93 m

——— porosity (fine sod fraction) — e
Ovol% PWP FC saturation 10

Kot (i |72t

sol water v

Number
soil horizons | key

Eoiade ==

Odth.ulmm;ix\
2 G-
Sroparta from it ' ] [penevobity =]
TAW mhesoﬂnmou conductivity
horizon  desaription m  mmm |PAE PO SAT g
o o = [—[T[_— 00 NS o
Q] 2foam 0.20 [s% 150 [310 [ % 0.0 OIS ’;m exmu ol% zlo ala 610 aloxoo'as
=
_QI 3foam 200 1iE0 150 [310 [0 0.0 N7 k [—‘;3_
| (v —
p 10 T

I update list of soil hydraulic characteristics ]

{ X cancel I & program seumosl £ Main Menu I ) saveas ﬁ] !

penetrablty ¥ —=
Cick button to select
indicative hydraulc S““'EQ bility | Hain Henu I ) saveas
properties from ket
Savaetie wake L% ) —
4 00

thidness  TAW gravel g
horizon  descripbon m mm/m mass % OI%T ? 6|° a|° X| 2
i ow e [ SR
el (9 e [
& 3 200 a0 oo ]

3 update list of soil hydraulic characteristics I

‘ XWI ﬂpmgr.m.\eumgsl pnmmnu| Hsovess
‘ J

(B) “Soil water’ 4l sl (A) Clgal sl (& 4l i cilidal 4k jull) pailadl) ua5 :b14.2 J24
Soil 4l gl yailad daild b CPenetrability @AY 448 (C) *Stoniness*® 3 aall 4
.profile characteristics

4l d'Characteristics of soil horizons’ 4 il ciliha ailad dgal 5 A 4 5l Glikh ASlaw 5 230 2aa7 o5y
Ll cleal sl 4 :LJSSX\LF\JA\}WLJ\L@ﬁ\_\.\.\;juh)d\«.uﬂ\umbumba;m_\uﬁ M)J\chuumhaa
:(b14.2 )

(A b14.2 Js3) 'Soil water’ 4 i ol -
(B b14.2 Js&) 'Stoniness' slaall 4 -
«(C b14.2 J&3) "Penetrability’ ) say) alE -

.(A b14.2 Js&) ‘Soil water’ 4 sl @

SIsilt b sl clay b ) it 5 cae 2 st Sl e a1 Al il e e AUl 4y 1 () oS
oailiadll € aa ) aaad s e Uil oyl o) 8 Gl dalisall ¢ a0 Al SN 22a3 Lgaaa cana saNd da )
Andly pLEY) die oball o anall Wl sina s Adbiaall 4 clia e Ayl by Gl A cilidal 4l 5l

Atiall 4 5 3 S gyl AL 5 A3l J sl Adas 5 Alaal)

field ksl 2l 5 Soil water content at saturation glady) xie 45 ill AWl (5 gisall dgal ol o8 & aay
J dual il a8 AquaCrop «wlly 328 8 2a e . permanent wilting point &l J 3l 4adi 5 capacity
seal AquaCrop cam .(2.14.2 58) e Jia¥ (Say s textural classes 4l o sl lalise iiai1 2

Al 4kl drainage characteristic (tau) xeall <o paill s (TAW) @il 8 # Ul Ll
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vie (35S A il olse (s sine ()8 obually T slan SH Slisdll aaa )5S Ledic :Saturation asdal ol glady) -
A1 8 sl )5l il Hilia b Lo m 1) A i a0 ol (Bla g LY (5 siane
3353 30 Lagae g LSV Ja g8 05S5 vertical drainage ()shall slaiVl oluall 48 5a) aid 1) Cayuall
Lo il il dahia 8 48 sal) sball gasia ()5S, Lavie Lo

ol well-drained soil < yall a4 53 (Say Sl sl 48 4 :Field Capacity 4ufiall daud) -
Leal il (e Al ebaallupper limit oY) asll o iad s Apdall (6 8 dais Jaud ol o Y 5 gy Jadiad
Al 4xd) xie s0il matric potential 4l JSs sl g Ll 48Ul G e a2 ) e il daud 5
S 358 R el A0S la i ol 5 simn (ol el g5 Bl i e Lo ) i
Afisll S ey L Wle -33 kPa (pF 2.5 or 1/3 bar) ! -10 kPa (pF 2.0)

oo bl G gy baie 4 5l sl s sise 8 Permanent Wilting Point: ailall Jgedh dass -
s 5 Lealyainl (Say S slall Jower limit 5o asd) a ity ailall sl oy g sbiall 1 ja00
55y il yae g Jaalaall CDEAY lagi Le an ) i ey ailall J ol 4l o e a2 ) e bl
-1.5 MPa stuse 43 ll il 45618 48U i 4, 5l olse (5 sima o (4l 3l 4 plosall 1) o ) 52l
80l gl 3kl ABeall 2aill & (pF 4.2)

LB (e 4S5 el 48U i 1(Ksat) Saturated hydraulic conductivity dasdall 4 g gl 48U
ABLI Aaf )5Sy obaally Be slan (5S5 Cilabisall JS (8 dandie LA (585 Ladie Lgtlalise e olaall Jial 4 )
Jare Ll 451 (e 48] permeability 400 s o) daniiall 4800 5 Hael) AL Ca jai | cadac V) laas ie S 5yl

A, Al Ll caat dasid) 3l YA sl Jas

.(B b14.2 Js&) 'Stoniness® saal L o

DSV Al il e Gl geanlly daly 3oaae 4 55 Al 8 il seand) ABKI A giall Al dga) o) oda i) daay
e yall Ay giall Al apaaty Gl sanll aal 6 Cana i ah el ol oluall Sladal e 5,0l e el Y ale 2 e
:(Mass%gravel) sl

m
=100 granel [Eq. 2.14]
mgmd + "’ﬁnc.'oil

Mass%

gravel

Cludaly AquaCrop as ,an-‘ daclll 4 5l ¢ 3o A *Mine soil 3 éﬂ-‘ Lﬁ}“*ﬂ & Jall Al @ Mgravel s
oluall 1y 338 LgiSay ‘;ﬂ\ daclll & gl ¢ 3 > ‘_g Sbattll sy g Lﬁ}“'ﬂ‘ ¢ yall AlEal) dpeaall & il Al
5 Ll M) s ) 8 ol gmal 3 gm 5 ) e 8 il o) (0 ALY oy sa) Bl Lkt el

Aol Alal Aaedll (TAW) 4 AquaCrop o= (TAW) 4,3 dads 3

Saill daul g Claglang 58 Cay b (A5 Chsan e dyglall 48kl Lis (TAW) 4ad AquaCrop Jax
S Lebaad iy ) Jgeanally 4l Slida s 3 i) adaial (5 AY) Gailiadll (b« peanll 25a GlSadl Jsa
:damy o pailiaddl sda e Gl geanll 3l ale 13) aadiill
(8 Aanliall dgal ol (8 4 i) Adal (5 ) 5 geiall 5 B AN AL Kogrs 408 whud REW 5 CN a8 —
.Soil profile characteristics 4l ghis jaillad 236
sall el 2 a5 o) 2] Akl Ziges -

.(C b14.2 Js&) ‘penetrability’ &8 LLE o

osiall Gae Lo i of oS 3l Adliaal A il i 3 sdal Aalaie g5 Jane dndeall 638 8 aaidl) saay
Asdiall s i )il G el I3l lalad oy Jlels] (e ) s ey s akie Y

Al Al S5 i amd A1 iy iy ST S il sl oty IS R A il (s3n) (555 0 (S
e A 5l ala ) A IS 3B Agmall Al )55 O Sy S 2n Y 03 e (585 3l dihaia s
sl ety A 4y palls B s o (S ) el 2 Y 14,2 doanll jelay Ay sl 4 sallall A0S o 5
5o e (e A gam pall il i LS i Y (014.2 Usin) L an A ll 3 palall ZESH e Lo

Al DA elall s ol sell ASpa gia ) shaay o (S i ¢ s3al)
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(Al 1) Ao 5 U ABUS et O Sy (AN s ) 2Y) 1a14.2 Jta

22 S Gl i W G I A s -

Aaka )l A il (358 La saad s LIV 5 pland) -

Lefae 5 oaall Auhy (8 & 68 (50 B3 gdaa Jualaa 30 Bubai -

Jaalaall Gl d3) o 3oa sl gz -

Lo Ol pan sl il sall o ) (Bhalia oLiily Flandl g dgilell il el o N -

B 3al dgay A sl ) @8 sall ) Jagad Ll AL LI Jletind -

293 sail ABamal) Ay aUAH ABUISH g Aal) 4y ALY ABUS)) 114.2 Jgaad)

Ideal bulk | Bulk densities that Bulk densities
Densiti Hoct ¢ that restrict
_ ensities may affect roo root growth
Soil texture Ty growth
&y s 4y R ; |l el diAg)
A jallal) O OSan (Al Ay jallal) st i Jsial) sai
Al st sal o i ' i
kg.m3
kg.m= kg.m g
Sand Al 4y 1.60 1.69 >1.80
Loamy sand  dwsl 4l 45 1.60 1.69 > 1.80
Sandy loam 4k, 4 4 5 1.40 1.63 >1.80
Loam dagd 4 5 1.40 1.63 > 1.80
Sandy clay loam  4de) dih 4 ) 1.40 1.60 >1.75
Clay loam Al da gl 1.40 1.60 >1.75
Silt 4noe 4 1.30 1.60 >1.75
Silt loam (G e ) &l 1.30 1.60 >1.75
Silty clay loam 4 ¢ 4k 40 1.40 1.55 > 1.65
Sandy clay 4l 4k 1.10 1.49 >1.58
Silty clay 4 ¢ 4k 1.10 1.49 > 1.58
Clay Zak i 1.10 1.39 > 1.47

s Qs ) ) elaay Jy e sdall sai dle) e la¥) ST 2l da g el ) Al Al il puaisy Y
gLay) die Ll Ayl (s gine G5 Aiwall Akl (Ksat) desiial LBU Jony of aasied) zling Cusy ol
oabiai ) of Cua bl Jpaes JICurve Number (CN) siaidll 6 Uiy 385 (BFC) dliall Zxudl 5(BsAT)
Tl gl gl 85 sS0a all Janes iy 5 janiall ol Y 6 oadandl sl (e R il Ay slal) Ll
.Soil profile characteristics. 4l ghis pailad 236 (0

4 38l 4 1) pailadd ARG A8Y @
((€14.2 J88) b L &k Jd saaaall il e AquaCrop 23sy

431 5al lua Jal (wTotal Available soil Water (TAW) &l b dabial sbaall Jlea) -
e 5l 4 il Al s A5 e pelill ¢ Sall Aty 3l ailad) o TAW e 535 Al
Lgy.a;l\
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P (Ksat) 4ed Jlie V) o 330G drainage characteristic (tau) el <oy paill -
s8ladl dimensionless (sl saaly 4 Lul (A drainage coefficient el <y pail

(3 Jamll) 4l e 3 JawsY) oladly olsall 48 ja
Al Y] al) Gl padll dgmall paail A e pelil) o all & Al Bl B (Ciibia) A8 -
L e aelill e 3all 8 sld) Jlaia) Gallad (e 4yl (e Al JSU o jmll 3 gmaall i lalad]
‘Capillary rise’ =il 2 small dgal s (A (5 2l 3 srall Claa o Jaaed Sy Ksat s
(4.14.25 %) 5 5 »all xie Soil profile characteristics il plais (ailad 448 3

(b L adaad) 3kl AquaCrop asag

A Al e Agl sSlad REW: the Readily Evaporable Water sl Jewll sl -
REW Lz A5l e aelill ¢ all (34 5l cle Jladial (ailiad (e dpal 58V REW o8 il
e V) Ala ) 8 dadand) 3 i) Ak e Leadlaia) (S Gl bl (e (s saail) Sl o0
oailad 446 3 Soil surface’ i) whaw dgaly (8 REW 4ad dhax Sy . Al dglee
(3.14.2 58) 45 51 adaie

4yl 4l Ksat ded e V1 e 3350 curve number (CN) sisiall o 4l 5yl dadll -
ey eabadl Ghoal)l s gt 1 (g okaall Jshagl) S 3lSadd CN ded zlisi Aadandl
5,8) Al adata palliad daiE 8 ‘Soil surface’ il mhe 4gals & CN 4ad s
(3.14.2

Ge S1 i 3) TAW (AU il saa) 8 4058 sa B s 8 sa s Jla 8 da 4y i) (e ddlide Clisla jlie Y zlias
bl o sl ) il geasl) s sise Ksat ,(» / ol 10
composed of

geveral horizons restrictive soil layer
{root zone expansion)

TAW
{soil reservoir}

REW
{soil evaporation}

at SA PWP Soil type
sandy
_ hydraulic loamy
soil profile conductivify {(Ksat} «silty clayey
characteristice H sandy clayey
SO“ : P Capillary rise o
‘measured = {CRp.x)
- sindicative values s Drainage
r— *pedo-transfer functions {tau)
M 7 .0' q CN
B = s {surface runoff}
LE 8 ok debth
B o constant_ or
groundwater vanable m 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 4:bjdl 48 gaiedl Luldy) a8l 2.14.2
characteristics

Bl (5 sisa 5 SOIl texture 4l g 5l e i Alial) dadl ) FLUEY) 2ie 4 i) (8 dddiall sliall dpeS
Gl e Al 4 paall 33lall g clay cubll s sise o) structure 4l 5 organic matter content 4 yaall
555 Y (Ksat) dasdiall S 5 yuell RBLI o 20 O 53 A vie Zadall 638 3 slaall (5 gine il b sasy 2 il
a2 daga Dl i (S 2l gl Jiall (& is il (g an ) g il e Ll i (ST e il g il (o T
505 o sl sull Lliall s bulk density 4aUall 28UST 5 4 3l 4y & <l el A 5 e 35 Ol (8 Ksat
A

«(c14.2 Jsaall) ddliss & 5 o) 8 clidl AquaCrop gebin Aol g dediall 43005 )Y adsl) (e 28N aodiiall oSay
eeule o gl pailiad )y ad clidle sac b SOl texture il ol 8 (e diiie o Glas saaas iy o il
pedo- sclue d&iddl 5 ¢14.2 Jsaall L sa,)5l adll o) (14.2 J%Y) Pedo-transfer functions -
Ll Jae o ) Lt 3 gealall Gl g (40l ) &Y a8 L transfer functions

«* <Update list of soil type characteristics> "4 il ¢ 5 (ailad Lald Cyaad " Y L) Gisk oo
oal Al AdYall adll Euast Sar (b14.2 JSE) Soil profile characteristics il ahia (ailad 44l
2=l Ued e SOIL.DIR ale 6 45 jae paibadl) AaEl (e @i gl sl ol of Ailial Says 4 il A8 5 gl

.AquaCrop

cAaial) o) At g Alinl) Al g gLty ie 4y ) sla o ginal Apual Y1 Ay 3l ailadll 1¢14.2 Jgaad)
Aagal) A A jaall (Uil (e Adlida £ 63 Uisiaat 12) 45 Gile 120 dasdiall 4840 9 jasgd) A08UN Lanal) il g
.AquaCrop 2l 3 DATA 4 il

soil water content Saturated
4l ) (s sial) hydraulic
Saturation Field_ Perme_lnent Sl
Soil type Ly Capacity Vl\zl)llt_lng o
Lyl g g sl oint 4180
Aiall [l ) ey ‘*‘iﬁj‘i‘
vol % vol % vol % mm/day
Sand Al 4 36 13 6 3,000
Loamy sand dpaddle 4y 38 16 8 2,200
Sandy loam 4k 4 &5 41 22 10 1,200
Loam 4wl s 46 31 15 500
Silt loam Al 4 6l 46 33 13 575
Silt 4l 40 5 43 33 9 500
Sandy clay loam 4 ik 4 ) 47 32 20 225
Clay loam Agida daa gl 50 39 23 125
Silty clay loam gl 4y 4 52 44 23 150
Sandy clay 4k 4yl 50 39 27 35
Silty clay 4ils 4yl 54 50 32 100
Clay ‘Zuhiy 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 JUaY)
.Hydraulic Properties Calculator 484 5,4 pailadl) Luula

100+ - Clay Sail Characteristics

L -Loam Testure Class: Silty Loam |
Sa-Sand Wilting Paint 137 % val
b i- it B 321 vl
Saturation 482 % Vol
Aevailable Water 0.18 emiem

Sal Hydrauic Cond. | 1219 mm/hr
Matric: Bulk Density 1.37 géem?

Organic Matter
252 Wt At s oa
25 0123 46E78
Salinity
0.0dS/ ¥ . . . B
Sand " 1] 5 o 15 20
J?D G’%’i Wal rl . 0 p P 2
ZWwt 010 20 30 40 &0
Compaction
1.00

LotseNomalDense Hard Sever
Meisture: Calculator

n —
BEX: 0 10 J0 30 40 50 ED
Matiic Potential 1500 kPa
Matric + Dsmotic: 1500 kPa
Hydraulic Cond 3.B3E-B mm/hr

i 0 # 40 s1 @ 70 &0 @ 100

Clap|20 5w

QY5 daala aa (o s3lLUSDA Agricultural Research Service 4! )3l & sl 3 5 Ll sh danls Al

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 4l Lkl dikl Gailad 3.14.2

Curve (ahull gujsall Jaie &80 dual ) o8 (e s WL ab ladl A3dall 4 5l Glly aaad e
.(d14.2 Jsil) Readily Evaporable Water sl dewdl ¢lall s (d14.2 Js2all) Number(CN)

surface runoff alaudl gl sal) sSlad | slhae < Curve number (CN) choall s i) o) -
antecedent moisture class Il (Ralludl) Al 4, gla )l 438 28 ) 4ied jdis (3 duadll hail)
(AMCI)

Oe o o (Sey ST obiall 1S oo Readily Evaporable Water (REW) Al Jew sladl jumy -
(3 d=idll Lkil)energy limiting stage 48Uall (s aall &ls ja A Zoadand) 4 5l daik

Al o e Baaae Sla gl G531 REW 5 CN (0 JS1 diia g pmall all e dpal i) o uaat aadiiaall oS
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\== Soil profile character‘i'stics

(= [ @ ||

Description I Characteristics of soil horizons

Soil surface characteristics

Soil surface I Restrictive soil layer

Capillary rise |

Surface runoff

- Curve Number -

L for hydrologic soil
dassification base:

(a] IIE for proper field management

Default value (CN =

46)
group : 'A’
d on Ksat of top horizon

24

Soil evaporation

Default value (7 mi

— Readily Evaporable Water

’ R£W|7vlmm

m)

evaporating
soil surface layer
0.04m

\ X cancel | ﬁ Program settingsl > Main Menu |

E Save as |

A A

b Ah Gailad :d14.2 JS&

A@hall (Ksat) dx Al daadial) Al g jased) AMEUL A88) gal) cilanall g A ol g gl 4l e gana 1d14.2 J g2l
4 Jal ¢a (S (%5 (AN gaddiul G2l 38L) Curve Number (CN) < 4sdal i) adll g 43 il (e Llal)
. antecedent moisture class Il (AMCII) 11 4Ll 455k 1)

Hydrologic soil group

Zoa sl g Huedl 4 il e gana

Saturated hydraulic
conductivity (Ksat) mm/day

ps2 [ pe daadiall A8 5 Hagl) AL

CN default value for
AMC Il
Jinie o )l dgual Y dagl)

bl gl

o 0O W >

864 <
347 — 864
36 — 346
<35

46
61
72
77

oY) claladial Hlie V) o 336 0 090 (d14.2 JS85) Gl 58V e ddlise CN dad paad aadioaall lSaly iy
4l ahaie ailiad (e A8l CN 4ed G al 5 Sl 22 _dga.‘\ﬁj\djg;)mcy\d:\a__luhiié:\ug\jcw\}
803 sl il Al g) Jaadl 3 )y <le) Y daiis CNisoil e it (s (8 sl b iad 1 5 CNioil)

(i
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oo sl S (50 %5 o1 S (e %20 Sl padiiul dad jliiels lglus die (alAT CN 4l of ) ol cany
438 sal) il ang ) pasivaall (S5 (5 2adl) e | jliic) AQUACTOP (S paiins S ) 4881 5al) CN0.05 Y CNo.20

£14.2 Jsall i

dad jlicly) 488) gall CNggs a2 e (S (0 %20 A1) oabaind dad JLiel) CNogo a2 1e14.2 Jia

(S ¢ %5 (Al i)

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

Capillary rise ¢l gl ¥ 4.14.2

olaily) aeliall slull (3axl (Saal) u..a&‘}(\ all Al ) aadiuadl (S Capillary rise" =&l gl Yl dgaly A
(814.2 JSal) 4 sl sbal) o guial ddline lec Jal (o 4y slal) 2l (oY)

Spin buttons

— 1
i, Soil profile charactaristics (T=2 e
|| Desmpton I Characteristes of sxl honzons | Sol s face ‘ Restrc) Caplary §ee ’!
_Plat Caplisry Rise
v Evaporaton 2one {7 medmum - 0.30m ) o quD ,e o s':) ',l'l‘w
[V Reotng depth —{n—( mexamum = 1.00m ) h : ; ; 12
| R ;
Capillary rise ;
from groundwater tab! i
e ——— 1 L.
calibra 2 :
1~ szrdy loom Tt H
= B -
~loam — e
I - i
sitloam &
3 | -
-3m
groundwater
| -4m
|
\l Parametess | —Sm
setil |- | Depth groundwatertable — Y
| . below soil surfacea .. | 200 Zi’"
| | -
‘ x CmudJ & Program mtunual > Mam Menu J H Save as

L 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 groundwateF'teble

Selected depth of
the groundwater table
(for calibration)

Soil profile &l paiad 4l ¢ ‘Capillary rise’ gl gall igals :e14.2 Jsil)
Jal (1) Lsdadl dihaia oladly 13 grua JEIE G Say Al draie ) slial) 4uaS 5 e ¢Sas Cua characteristics
A gal) slsall 333 (3aad dldg Spin buttons dawl gy (asall J gasall
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e Jsanll 2i (3 Juadll) exponential equation 4l dabes dau) 5 (g il o153 adY) aall Gl oy
48Ul 5 s0il type class 4l g s Chiva 331 A (e i dida JS1 (g el i )Y Caal Al s @ <l ial U
4 sall o) el (e a8 ) Asadac Y olaall 43S 3 pilae padivsall aakaivey | e V) Gay dapdiall 480 5 500l
eebae Y g ymill ygmaall S5 re14.2 JSEN 8 JUall L8 spin buttons saelusey sl Ailaia slaily das (3ac e
1 asan sa 5 il A ailiad Jal (e by e (Jsanall Gailiad (e (A5 2l sie LgiSlaw) ) sdall dakia slaily
2 2ic 4 sall oball (3ac aiaaty (1) 8 Y yie 2 408 s olae rhas (3axl (a5 _2all 1.8 mm/day = Y) mm/day

1.0 mm/day i il dihie Jind ) g pedll 3 sl 48 (i clidall spin buttons s (2) sie

<Parameters> "l il L" )AS!\ WAl 3k e by a @l el ull Al yiay (,,,‘él\j 3yl <a.\sl\ Uae b
Al YY) agad A by @ <l il il sale) o35 aaie 53 ylaadl JUay) axiiull (Say (<Reset> ol jlasly
3 _ylaall Lpadac V) Aadll e BlSlaall Juadi die (5 el 3 graal) Ao Calias (o oSay
V) dlial) dandl e Aol g die ) 53a) ddlaie (& Al s sinall OIS 1) jral g el dprall dad S @
sadsball G pat o e LS ral S5 yael) BN Jadl) A e Ly B OIS 1Y Sl (Rgase 38 2
(=Y
@wmu&@&@‘w\&@)ﬂ\ow\éﬂ&suﬁ\J\&M\JM\‘\A&B&JI\;:\M °
sbaall ailad daild L& slSlaall Jal (e (oball dae 515) 4 sadl oliall (3ae 2an Aty 5 jlaall Jal (30 4 51
.Groundwater characteristics 4 1l

Program settings gl i) 5.14.2

sl (Raia) Slan b 555 o el i) ) Jseasl) pitall (Say el 1 e pilnd RS (pe
(f14.2 dsaall) s ) gl Y15 45l s gla g adaidll

Al daglag adaad) Gl (B S AN el ) @lalae) 1£14.2 Jgaad)

Symbol Program parameter Default
Jall el &l el 4 asl)
A sy

bl (bl 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 CN af G e al) daadand) 4 5ill Al 49 )1 ) CN 4 Jias

((AMC) 4dllu 4, 5ha ) i

= Default thickness of the topsoil that will be considered

for the determination of its wetness (required for the
determination of AMC)

Aysllas) Lesha ) apamdl iVl 33 i ) Aadand) 3y il dpal Y1 ASLand)

(AMC yail

30 cm

4,1 4a ola Soil salinity

= Salt diffusion factor (expressing the capacity of salt 20 %
diffusion in the soil matrix.

Ll JS (8 el L 3508 e e lall L) Jale

. 100 gl/liter
= Salt solubility

) ol 53 &lis

gadl gl ¥ Capillary rise

= Shape factor for effect of soil water content gradient 16
on capillary rise

gomil gLV e 45l sl (5 sine o il JSal ale
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Groundwater characteristics 4l sbuall yaibad 15,2

Display of groundwater 4 sl sbull pailliad (a e 48 48 sal) olaall 3 Ul (ailadll () (Sa
axiuwall (Say .Groundwater characteristics 4 sl oLl (ailad 448 & Winss s characteristics
Ganll o e G 835 48 sal) sbadl) mhan pailiad ) A sal) bl mhas d5a g pe s 3sa s n JLERY)

A slall 5 4 il mhaws caas

Constant depth and salinity il daglall g (3eadl 1,15.2

e o (@152 JSEN) A pall slall da slall 5 ol Bac 23n3 pdiiuaall (ld cans sall SIS Gl Gailiadll cud 13)
Plot Lbaal dgals i lahas (S5 (ailal)

. Groundwater characteristics ) =100 x|

Description ~ Groundwater table | Plat |

- Groundwater table
——{" Absent

" Varying in depth and/or salinity
(¢ Constant depth and salinity

— Characteristics of groundwater table ——

L— Depth I 2.00 @ meter below soil surface
Salinity[ 00 | 3] dS/m

| X Cancel | §> Main Menu | ) Save ondisk I

sl yailiad daild 8 438 gal) olual) o BB (B 43 gl olyall prdacad 4G ailadldl 1aa5 1915,2 JSid)
.Groundwater characteristics s s

Characteristics vary throughout the (siudl) 4wl JS& 85 yailadl) 2,15.2
year(s)

(d15.25015.2 JS&) 4 sall sbaal) prbans dgal 5 (b paiboadll yaat o Al lae o i o (Say (ailadl)
sbiall rhan Jailiad 2313 (215.2 5 €15.2 J&l) Plot tab sheet hbaall dgaly 8 lalads J<5 lea o ol
13 .(d15.25 b15.2 JSall) @il all J Y asall ) & guie ansgall NS ddlie die 51 3 (A slall 5 (3anll) 4 sall
sl has 3ac AQUACTOP GGy Jsndill ie 48 pe J5Y alall ypaaid dala 2 o) Y1 IS dalla pailadl) cails
Ll .(d15.25 ¢15.2 Jsil) linear interpolation ha 131y slitul dau) s s S olaall 4o 535 4 sal
A gbn s GanY) gl Ay I 6W) Aaill 4 slse pailiadl) dad el wbd 280 Hal) 555 = A A5l WL Ay

AaaU) o gill il 5 ,aY) dall
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Characteristics are not linked to a specific s ala daii o & Gailadll o
year
V) asall 8y 8 saaadll ailiadll Gu a1y elafin) Gakad ol Badse ey dladi je e pailiadll CulS 13

(€15.25015.2 Jall) LAY
i x|

Description ~ Groundwater table I Plot I

- Groundwater table

{+ Present A =
(" Absent Constant depth and salinity

{* Varying in depth and/or salinity

Add | |1 'lobsewations

— First day of observations —————
¥ Mot linked to a specific year

— [ 1 =|[January  ~| _{} assignl

” Salinity of groundwater

ECqu| 00 [5]dSim—

= =
‘When ? Depth Salinity
Close L
day numhell 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 October 300 1.30 1.0
5

Clear observations I
| X Cancel | §> Main Menu | B Save as |

A gal) oliall pailad daild b adaa alay ddasi jal) & A gad) slaal) hand 3 e yailad a3 1p15.2 JSall

roundwater characteristics 1] =101 x|

Description | Groundwater table  Plot I

[ ~ 1

NN | growing cycle
| 5N Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec
| Vg =y day 1
4 A - r A after sowing
fi 4 /\‘ \
VAN Anle

maturity
Groundwater [/ / %
Depth 1 m-
2m-

Groundwater
Salinity 4

EC
(dS/m)

| X Cancel | I Main Menu | B Save as |

slaall ailad daild b aaaa aley dagi ja e 438 o) slall handd B e gailadd Jaubdl (& e :1015.2 JSid)
A gal)
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Characteristics are linked to specific year(s) 333sa i ga dasi ya paibadll o

o linear interpolation (ba Jah elafin) Gubd &5 adie Baase (D gie) Ay Aag jo gaibadll CulS 1)
sl Jo¥) aall a8 J8 ) WL Gailadl) 5S35 (@15.25 d15.2 JSall) 2L A ) sie saasll Gailasl)
A ALY IS Aadla 5 sl a8 ) saaall Gailiadl) i dasall GV sl B ) saaaall (ailiadl) ae 4

o
Description ~ Groundwater table I Plot |
- Groundwater table
~ . (¢ ¥arying in depth and/or salinity

¢~ Absent " Constant depth and salinity

” Salinity of groundwater

—— Add | l1 'Iobsewations EngtI 0.0 @-dS!mj

— First day of observations ——— I
[~ Mot linked ta a specific year

B I 1 L" January _'_" 2000 * aSSIgnl

B
When ? Depth S alinity
Close 1
SRRSO day number|  meter dS/m il
e [ 13 February 2000 50 1.00 10
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
53 14 May 2001 500 1.50 05 Ll

Clear observations |
| X Cancel I I Main Menu | H saveas I

sl Jailiad daild 8 adaa Adu pa Jadi jall 48 gadl slal) phacd 3 piiall Gailadld) paai :d15,2 JS&)
A sal)
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! Groundwater characteristics

Description ] Groundwater table

Plat |

[ ~]—] 2000 2]
N\ | growing cycle
/ \\’,'\ ", NN Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec
L~
~ f\ r\‘ = day 1
A after sowing
£ ,\ r\‘ N
A N Al ﬂ
maturity
Groundwater
Depth 1m-
2m-
3Im-
4m
Groundwater
Salinity 4
EC 5
(dS/{m)
0

| X Cancel |

> Main Menu | B save as I

o]
Description | Groundwater table  Plot I
~|— 2001 [2]
N\ l growing cycle
’ \‘:"\ { NN Jan Feb Mar Apr May Jun Jul Aug Sep Oct HMov Dec
| LY day 1
4 ) o 1 YN after sowing
A M |
R Y P |
maturity

Groundwater / /
Depth 1m- 7 Z

2m-

3m-

4m
Groundwater
Salinity 4

EC 5
(dS/m)
g_—

I X Cancel |

> Main Menu I ) saveas I

(20015 2000) )53 ga L sal) 4 gl olaal) haad 5 el pailiadll ahaddll o ) 1 @15.2 JS&

A gal) slial) (ailad daild
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Simulation period (3Wlaall) Aalaill 5 3 16,2

Display of simulation perio "alSlaall 3 yi8 (e Aa0E = BlSlaall Jaadil 3 Al 3lSaall 3 48 (ya ge (Sa
AAlall @l Jsw s Growing cycle sl 3,50 Jsk o) .Simulation period s\Slaall 5 y8 4ai8 i Lehaas
(016.25a16.2 JS&) 4alil) b an 38 (4 s y2a) 3lase Liadl (4 S5 Available climatic data dalal)

Specifying the range of the simulation period slslaall 5 5 Jlas 3123 1.16.2

3 0S8 O (S Al Tyl el s a1y IV o sl aaad 35k (e BlSIaall 55 Jlae Jasay adiidll a5
Al 13 Aalia) el Juse jslaii ¥ 3yl of Wl ((216.2 JSi) saill 550 g ddasi ya sl Jshal 5l sl s1SLall
ULl st Caad ol e ¢ sSa ST 3lSag B y18 Lﬁi DA aadiuall (e Wi cclimate file Fle <ale LSS o5

Jaadall ¢ g e Al

EA simulation period 3 = =] .3
r~ Growing cycle M
125 days
From 22 March 2004 day 1 after sowing
To 24 July 2004 maturity

- Simulation period = ;
125 days ‘ simulation period
[V linked to growing cycle

— FIOIIIZZ '”Malch L” 2004 . day 1 after sowing

= g To 24 x| July ~|| 2004 .. atmatuity

Graphical display [time axis)

Crop e
Simulation.. - |

Chimate.........

[~ Available climatic data ==
From 1 January 2004

To 31 De

| X coee [ Mo e |

$ail) 398 dadi 1) Simulation period sslaall 5 @ daild 3 slslaal) 3 5 ciliual g0 :216.2 JS4l)
.(linked to the growing cycle

(3) 5 5aal 3Skaall 53 (2) 5 Jsmanal del 3558 Jsh (1) el Jsae o (mm il & il sl
Al Ul b g5 lal e ) dia 305 sl sk

Starting day of the simulation period s\laall 5 il 40a) a9 2.16.2

Jiall (e 33 ke A e (e Al 4 1) (5 s o Jsand) 313 saill 5 5 Adagi e BlSaall 3 558 () 5S5 o Sy
Aaal 8V AW a5 (216.2 JS8) s JSG) o i USas S 13 5l saill 590 Aoy b
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e N Ao Afiall bl g5l 13 Y sie 48 00N Lo 8l a8 ) 6 a s ol G BSall Tas o) Sy
Sl 5 il AT 3l e ga 6o o Ky AL ghall pla) Uaal dan Wl Adial) Zad) die 24 53l ela (5 gina (o 5<0 Ladie
Gt o Uy G 4l Ly 50l A (g Ly 8 2 5 el (5 sima (00550 O e o i) (g Ay sha 5 s b
Crend Baa A8yl g8 Ao )l U8 Calie 2o g A SSLaall B 58 Agly aaad 8 o ganall gai 3 90 aa 3lSLal) 5y

Jpanall Gl die ) Ja s Al e

Hot start within the growing cycle saill 3,93 (yada 3 s 430 3.16.2

(17.2 5_8) a3 3Slaall Gl Jal ¢y slSlaall o3gd 3lgill il Jadad ¢ saill 5550 Cpara BlSIaall g5 Ladic
Slaall AW o sl 3 a3l b @3 Jaaill J5Y) sl GS 1) ‘hot start’ sSlaall 3 s 4y AquaCrop se:
o ALl Bl Algs & dag pall mual Cumny Al Bl (e AL sl Al il Jpeaty o iy s Add)

BlSlaall & 401y da g i)

die o gaill B9 Algd Jib g e/ I Fo )l day) saill 350 Cpenia BlSIaall (o 65 die cdalia 3lall o) muad
Simulation s\Slsall 3 8 a3 “hot start pending” Aol jelss) Main menu Al Aaldl ) 33 5all
ale 5 55500 cile ol Flia Cile SR D) sy 138 S 13) Al A 8 ) L5 5a) Jee (period

Simulation period BlSlaall 3 yid 4038 < ‘“_J:dl Jaedll (s 2_1\3.3) BlSlaall 3 58 das ETREN Jas 3500

() JabZll A ol i g ) Jeatll 3 5 I3 ol 0058 of e Y1 esdl) From o -
Simulation sSlax) 3 58 38 45 jlall Al 2 g (2 2 AQUACTOP psi ¢l ol L y5 gual
s asdl s Gl Judill a1 gl muay ‘hot start” Jball Jlasl | sy desl period
(016.2 Js) Jull Jpeial

& sl) saill 550 Ales die Llu saa 38 IS 1) Al gl paai sl dala YV (0 asll) TO Y -
(a16.2 dsi) SV LAY vie s 8 S 1Y) o(GaY gl

2 Simulation period e {

— Growing cycle —
125 days
From 22 March 2011 «vevvvinennins day 1 aftersowing
To 24 July 2011 cceiiininininines maturity

~ Simulation period =—

65 days | simulation period

[~ linked to growing cycle

’ @ : hot start
From[21 ~|| May ~]| 2011 .61 days after sowing
1.. To |24 =||3uly ~][ 2011 .. atmaturity..

— Graphical display (time axis)

From 1 January 2011
To 31December 2012

File TalAmara.CLI

(Available climatic data =—

’ X cancel I I Main Menu

.Simulation period slstaall 3 8 4aild & hot start 3 ts 4y 3aa3 :h16.2 Js&
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Initial conditions 4ds¥ kg &l 17.2

Al Ja g ) (o je Al 8 slSlaall Juadis JS 39 e AQUACTOP el Wiy Al il sleall iase (S
aai cua (217.2 JSaV) Initial conditions 4 sY) b 3l 4aid 8 Lebaai s Display of initial conditions
BSLaall 58 (e a5y sl Ay 8 4 guad) ALK 2] 5 sdall Sl pUard) ) sha o a1 g elall (g Gy 5l (5 gine Alla

Tabular sheets

2% Initial conditions

itial crop development and production l

Initial soil water and Specify soil water
initiz oil salinity content | & at particular depths (§
" for specific layers
! :

tabular sheets with || 2 -4

[pth(s) considered

soil water content vol % dlﬁergnt pIOts i depth Sg;lnv::rt\?r sjiﬂiilty

WS ‘ m vol%  dS/m
Put soil prolile\ “ 1 0-30" 30.00 J 0.00 ‘
b \ || 2 [o90 1500|000 |

|

| «

| (b)

|

(a)
| ()

predefined ‘
commands ||

P> Main Menu | B Save on disk

' x Cancel | ﬂ Program Settings

s sl ‘Description’ ciwasill (igal g Initial conditions 4dlaiy) g il 4aild :217.2 JSi)
LNy Jganall ki ‘Initial soil water and salinity content’ il slag 4a slal i)

. ‘Initial crop development and production’ i)

Initial soil water content 4l A sball AgY) (s siaall 1.2.17

(6 s Agal s 8 8lSlad) 5 53 A4y yie Ay i) adaie (g ddlide Jli 8 s gl (5 sina s L il ele (s sima dad Say
Initial 4wlxiy) <ol 4ald e ‘Initial soil water and salinity content’ aslai¥) ds gLl 5 4 53 el
:(a17.2 J&i)) conditions

Al clids dae aaat e calide 1y 3aaae & i il o uee Bee die laasa (5 giaadl € 13) Lo das
Ayl adae cale a3 A

() L Anslall g oLl (6 gima a5 Sy ) o et oliie W) 5 ) ddliaall el of Blae ) 2ae Al
(Rabiaa Geefdh 12 s dliee 32l g4k

2aay Ada JSI 5l (ae S ie A sball (5 st (€) Al o (5 sime (D) 5 (Rl ASLass Sf) (3anll (@) 22n
Ll L] O sare (aliiunad 4k HeSI ABUIL da glall (5 siae 22a0 5 dpena Ay gie Aty 4 il ol (5 s
(ECo).

A

2

3

4 e A 23 Adah lia G g L)) Badae Ay sk ) ie A yill adae JalS a5y (0 Lase 48 jea ) 5l Baclisay ¢Sy
ATV MJ&A\ )A\}Y\ (:\Aaﬁuy @&A‘ &)ﬂ\ckﬁ.e)\zua\&_\;a(ECe) 3 a 4\;}1.4 Ssinag (TAWL)AcJ.J;.A
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saill B9 Adas ya BlSLaal) 58 (1 oS0 Lanie Auilaiy) Jag il o

lgal) 32ty A Alal) 3 2 ) adaie 8 el A i) (s sine Gulity 20N 5 lall (g A i) (5 sine 3 yee (S
(e 555 e Adasi e (sl) Aol W/ I a0 e Aiaia slSlaall 3 5 Al 0S5 Alall 028 85 Al /10 o g
YA (e Baame (psSE A (8 V) olsall (5 sima Ja g 5 () Cum e g (B U A0Y) Jag pall s iy
SISl 55 ol 138 BSIaal 3 5 Gan 3 5l 8 (50 cililac 5 (s laall U shagl s e Jaull) dualial) Ca sl
SSlaall iy 13) L) Al dad) (g0 L 8 030 o Al e (8 R il slsa s sinal (el dan Hlale Jus dlgs e
il Al o sl N A e A 05S5 0 topsOil dusdand) Al (S ladiad il s Juad B

Il Ak g Ly 8 olsall (5 gina ()5S 5 A8la S5 sUDSOI

saill 393 Ja8 BlSlaal) 548 a3 ¢ ¢S5 Ladic AN Jag ddl e

Ll G sime ppaailde) ) 3/ A o )l 8 Cluld 2 sa g axe e Bl Gy by pal il 5 bl aladi) (Ko
s (Aol 3U/ I &l (e S) Al aud 3] 3 4 gl d slSlaall Tad of aagy sl o3a i olaall Y
Jasni £ L Aol ) 0/ ) o)l b Sl & il (5 gima SRS 2 (D172 JSE) saill 550 At o e B\SLaall 3 58
sl (e gl N lidialy sail) 35 90 Al I8 o 50 IS Oinitial 4125Y1 43 gha ) Aad Cuaay =i il o 58 AquaCrop

&w\&ﬂ\dﬂuﬁﬁgﬁ_gﬂ\dﬂbé@\g)ﬂ\ cé\_\)ﬂ\w);.sﬂ\ G}Aﬂ\'é))ﬂé,\u\gs)]\ c)LA”
BlSlaall 5y Al 8 e ol clul@ 4 e 8 1Y)

((FC) dliall dnd) e 4y 3 (January S ¢ sS) slial) & 4l 48 doshay of oty of S -
e i A Aad) Jaga ) s (g sall Cadlall (g oA plialy UaeY) i)y slid Sach o3 Flidl B
all G s Jsandl del )3/ 0 i Of s s byl Jled 8 Jad) g8 S (Liall 0o 4 % ETO
Sl Ll s sise oY January/ S oS sl G sSlad) s of (S o(March\April gless/ 13T
Aeall dall e (g i o Sy S

Jedl aa e Ay % (Mid-August < Cauaiia) Cauall Zles b A0V Ll gl of G o S -
i s Aad) Jle (55al) Cadall (5535 rliinl s Uaed) o sie Chsan el 52 Fliall i ((PWP) £
Caatie b 8lSlaal) 35 fag of (Say davsiall adl dihaie b Jall o S (aa 5 (g0 )STETO (oo
il el d3la day ()60 Adad) e )3 G de) 30 I &6 ol a2 (15 Auguste 15) casall
Al vie Jlai) Jle 4 5 (5 sine () 5 (Sa 45Y (NOVember/December JsY ¢ siS/ S o i)
) el 3 sl

(D17.2 JS3) d sale sy J geanall Al )3 I f )5 0 cpillall WIS 8 slSlaal) 5 53 T

= - P S (pre}irrigation (1) 4 1 dclyid @bl syl
BlSlaadl &lay o aslail &yl &ebs, a5l oo 35l soil e zmn:;:.ml.y, 3%
8,111, @t start of simulation i

evaporation ()

1 g runoff (RO) ol ol 2]l

So'ﬂ’e’r ‘aneJ cnsi'a'ering
= rainfall and (pre-irrigation)

* soil evaporation ;
= deep percolation and capillary rise*

stored woil water

(DP)

achill pgs 0 )il igb, b A
B at planting percolation
planting date
ac) 3l &.Jl:.
SELLLLE growing cycle seill 8)3

simulation period 85lxall §i5

startsimulation period
lS1zall 8,05 dilay

S 1/ A g BLSaal) Ay s (ol g cobinly A 330 i el ) (s e i 19172 UL
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Water between soil bunds (ualsa¥) 4l @law g sball 2,17.2

(3 55 5a)sn) Al ol Ualaa Jiad) (S 13) colial) 538 e 53 IS s By dandll 2l (3 58 slaall ke (3ac 23 Sy
(C17.2 JSal) slStall Jusnds iy ie o(Jial) 3,030 13,2 kasl)

E Initial conditions ] .-;.LDJ}_'

Description I Initial soil water and salinity content  Water between soil bunds l

soil bunds

— Water on top of (paddy) field

Bund height 0.30 m
\Water depth 200 mm

‘W ater quality I 0.50 dS/m

| x Cancel l &L Program Settings | > Main Menu | El Save on disk |

A g1 Ja g pl) Aaild L BlSlaal) 5 B Al i Ay i) Clae G olall A i g (Bee Cilbaal ga 1€ 17,2 JSAY
Llaad) aga 9 2 |nitial conditions

Initial crop development and production ¢l zUN g Jgasall ki 3.17.2

Gy CC GS\JSJ‘}H ‘S.L.d\ glaall glai ¢ opilaiyy) g;ld\} G.‘\\.AJ\ Al (5 siaa Al elil.uﬂ RN ui Ol
sk dgals 8 lSlaall 5 58 Ay U8 Lalil & iy B )V $s dgsall ALK 7 ) el 53l
Initial crop development and production’ iy zUsY) 5 J seasall

st axed sl de) )l 8 Aauy) b pall Sgise a5 aded Lol Jseanall Gl any BlSlaall 358 ead i 38
Ledl) Jseasll (San Gl adiall Al 53l (Bae 5 all elaall () 5Shnd Clalea) 4 Qe s (B Asaliall il
Josedl LA aa g 3SUaal 558 (8 clalga) Bl Jpemndll ok i 13) Lal lSUaall 555 dulad Gl o all ules 2ic
A st (Sag Initial conditions Ayl g Al AaE 8 (Z) Jsdall Gee 5 (CC) Sl ellaall Al
S (€17.2 5 d17.2 JS5) Al il A (Ciaas 13]) Bl Doy ie Ll o5 I(B) sl 358 A seal

S oo btV sacliay W 0 Sy ol Jiad) 8 405y Loy 8l a2 (8
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Initial conditions

Initial conditions for: 1 March 1991

Description I Initial soil water and salinity content  Initial crop development and production

Initial crop development and production

non limiting
f 100% soil fertility
CC 4o,
60%
"
0%
20%
Plot -
’7(:' icanopy:
“ Growing cycle From: 22 October 1590 - To: 29 July 1991 | € roots |

Start:
after germination
1 March 1991

— at start
simulation period Default (no stress)
Initial Canopy Cover (CC) ...l C 40.64% J‘ ----------------------------- 2 ” |
Biomass produced (B)
before start simulation period
Initial rooting depth (Z)

|| ’ x Cancel | & Program Settings | B3 Main Menu | Q Save on disk | I|

Blslaal) 3 yib 43fay die Lgalii) & AN B o) (398 4y gead) ALl g CC il AL slaadl 3aa :d17.2 JS&
by aay fag A slslaal 358 |nitial conditions Asia) bag phl daid b

Sl 555 e IV asal) Ay 3 A0l Ja g 538 L Lo pdiiiaeall sy

Jsa sl Sar S A alae Y1) Sl cladl) e Wit (IS 13 iy sie A€ (CC) Sy il sladll 1
(d17.2 J3) slSladll 5 58 dglay die ¢(Aacal y@8Y) Alall o 5) Al Cilalga) ) s 4)
B B = . s

Diall oo Al <€ 1) lSa/hlly BlSlaal) 3 5 e ie Lealiil &5 Al (B) pa ¥ B8 Ay sal) ALK 2
(d17.2) (Al Y A s )

Gilalgal & s ad) J b oS S Al adae YT sdall Gae (e Whida K13 ¢ giall Sty jedall dee 3
1 Qs 4] O o= gl s 8ee o= o=l e D9l (gae
(€17.2) sSladll 5 53 Glyy ie (4l @Y Aall s 5) Al
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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

om
L
Z 0.40m -
0.80m
"
1.20m
1.60m

Start:
after germination
1 March 1991

— at start

simulation period Default (no stress) Specified
Initial Canopy Cover [CC) ..........}............... " 40.64% I ............... [ « I 30.00 '_f]% |

before start simulation period

Initial rooting depth 2] & 0 l .............. e e [075 2lm
L | Sl Sl SC 4§
“ | X Cancel I & program Settings I B Main Menu & save on disk Il

o duced (B) £ 0.000 tonfha L‘ @ [050 2]ton/ha

Initial A Jag il daild & slSlaal) 5 58 4yl dic 7 alie¥) )odall Ges Haad1e17.2 J
by s a3 sl 3 58 conditions

Keep/Reset initial conditions 41y kg dll cpat soiflial 4,17.2

Silalac Y m:i) BlSlaall Jiads JS Ayl A Lgadh o8 Lucal y38) 40005 Ja g pill AailE 3 Boasal) 2000y da g pal) el
JkieY b AquaCrop @b » »3 (RESET to specified Initial conditions. 33 dgla Ly 4 )
Jci G ) Jadnl) a0l Jeiill 20000 Un 5y slSkaall 555 dlgd 8 4lSlae Caai (s A shall 5 4y il ol (5 sine
68 el @Y LAl Gl SLall 3 of Ly (KEEP values from previous simulation run ¢! s\Staal)
BSladl) Jindi o lalaa 1galipd) lalae) el b o3l sal aly 53y gualinad) <l eyl sl clilae) il Zlia,
<KEEP values Jx=Y) @:hy (6.17.2 3,4l) Program settings: Simulation run parameters
adlls A LAl gt sale) Wb aly s osn B e & Wis from previous simulation run>

<RESET to specified initial conditions>4sxal yi#Yy)

JelS Jliie] pe slSlaall salely Adlaiall Gl il e #SleY S) 53 5lSkaal Se laie “KEEP” b ae i) ()5S
sl dihie A Z3SN bl el Jrae 5l Al 50 Sy BlSkae 35S Hlall

dihie b May/)gi Jl b & s B Jsmanal ddlaia lSlaw (i 43 f17.2 JSAI 3 G g el Jad) b
Ac) N die Gawe (50 ods ¥ aig Jashadlly Jpanall (o) 4 Audlatie dle ) &y lat dpesl Ay i (A (i A i sS
G 31 S Jan/ S8 o588 Jg) e sl Jals & (4 dS/m) dse sl A deadiual) gl ol cils

Jsanall 2L Lo g 5 da slall alga) 5 siadl dihie b da glall (5 sine maal (ia Ol gl (e 232) & S5 Dec/dsY)
L8 Gl sl die

156



'—advance & toend of simulation (1January 1980) | = -
v . i:r‘ [ e it Stresses
| SOll salinity...oooiiieiiiinnn
INPUT 1January 1980  todate [ 1 | January v|| 1980 | S B
ETo mm/day — water stresses

i Production ~—canopy expansion..
fam o e — stomatal dlosure....
Irri mm/day | 31December 1979 | Biomass | 7.254 tonha = f:?éwenes:en
:;\h:;_ ds/m | Yield | 4570 ypton/ha | L—weed infestation....

Climate-Crop-Soil watenll water profie | Soil salinity | Cimate and Water roduction | Environment |

percolation d’/ :-Ij

" Soil water balance IDEE'V

" Crop parameter  [Biomass produced (cumulative)

50 ton/ha
! : @ Soll salinity Salt stored n the profie =l
slaltT°t et - riod of winter rains
5 : leaching salts out of
the soil profile
0 tonfha
e ) ) | | e e e 2IDEI | =) P S 2I5E| 1 | B e 3IDEI E =T tlme aXIs
Dr Flowering
— 0 rm — = field capacity
= 25
Wy = — g .ﬁ
: : ts
< 1 Jan 1 May > Main Menu E 5 31 Dec 2 -

rowin cle

root zone gl ddhia ele Dlgind (1)Simulation run sslaall Jaudi daild & gk :f17.2 J<&
M Al (J guanall 1 (4) A daple clalga) (3) Lsdadl Aikaie A (9584l wlal) (2) depletion
Bia) JLA ae <l gie Baad Sl ) S5 &5, galll 358 g A JUaal) slaa Juud iy A oil) A olsa aladinly
Al b g pilt KEEP

Hot start within the growing cycle saill 3,53 ¢ada b s 4318 5.17.2

e ABOU) sSlaall Juadall Jal e slSlaall sded Al ) Jadas ¢ gaill 3,90 e BSaall 30 Ladie
AL slaall Ayl a3l by 3230 Jpiill JsYI asdl OIS 13 ’hot start’ sSsall 3l 20y AquaCrop
Ly all oo Aslul) slSlaall Al A dag i) raal Gy ALl SISl (e Ada siaall ALl il Jraaty o gl
588) saill 550 Gana Adlatia 3Slae Jialdii s A ol @Y LAl a8 ladl Ayl S5 BlSlal) A dlay)

(el ol 6.17.2

5 Sialin) il 5| (a) oo sl kg3 JE AL i s e J sl AQUACTOP sl sie 5l &gl

G 51 clile Nl Adlide dalia culiles SSLaal (e Aublaie Alude Qi ol aY) 138 5 s sall (0 el anill
(a17.2 Jss) dilisa

157



<€ >
saill 3 )9d |
Jsaaal) paiad &
®
— s Mg Jiad) 351
4l adaia T
. 4 ) slsall Laibad
) IV Blslaall Jads ‘ A gzl ‘ ) BlSkaal) S
St Sab-o Sl o )
- VY TYETI s v W B PR Y i Wy
~1-_ A1) da g )

J A sl g -
Al A sk -

L el Ala Cila Lgda JSUg ¢ gail) 399 Gand ddlaia BlSlaa cilles 4D 1g17.2 JS&

b _yitl) il dulia Apalie by Jlerinly ans sall (o asall a0 Y1 Jdil) 2085 917.2 JSEN (A (a5 paadl JUl)
saill 590 Algd n (i4N+1) sl (e GBI Jaall et 5 el gie alie il Legy 0 32e) S Qaacil) et
Ol 3ale s e (g ) Cilaliial 5 Al () 585 o (8 W @l uall Jlae e J geandl (S da U alie il
A8y S ) praay g o sall pa aa J ghal dliall dpaliall bl Alul s G Jaaiill dabiae 4oy 15 by
asall e el anill g )l cilaliial 2 die 4y alall gl 5 ) Cale EOEN COlgil) (e aa) g JSI ()5S Of (S
Db g wale JA Jriill (6 Yirrigation schedule’ <)y ¢ dsaa Js¥) Jeraill 06 o oSy e
Shall ) Zlial paaty ) ale G Jwiills ‘generate an irrigation schedule’ ¢, <ile a5l

‘determine net irrigation requirement

salll SJjAQm'Aa..\Bhﬁn 3\5\;4%&#3&\# 1al17.2 Jdea

fmb)l\/)\q.d\ C\:}JU A -2

@l 35 Fladl dauliall clald) Hlaly ) dal yEY) Clalae Y Oy Le) Ll aa &5 Al 2aa -3
MS\M\L}ﬂJA}MﬁPbQAM&A}L)SCkSAJA} dga.“ EJ‘J!}

(a16.2 Js5) JsY) Jpell slSlaall 5 58 3aa3 -4
W sl sa s Ao )/ A s aey o vie S J8 sl 5 3 e o oS 1 (UY) asd)) From
A digdaie 40000 da gyl ()5S
vie BlSlaall 358 (g ase DAIS GAY a5 saill 3550 G aY) gl LAl a1 (LAY asll) To
Aileial) BlSlaal) Alide Jaxdll hlalac YY) Jeans 138 5, gl 3 53 Cpana O il (e dlacia Alude Jardis
A0 8y sshall 4

sall 550 ilel in 10 1) 5 e skl S

. Main menuisw )1 ad@) s <run> WAL sl a5

Simulation sSlaall i 4ai8 (g 5wl 45lall 450 30 & advance panel il da sl 8 as -6
) bl LSl Of s (1 oY) 222 ) (‘to date: © b)) )51l (@-h17.2 JS3) run
) sl o3 A sl s Ladie 30U sl A o34 8 dalie 5 lall Aol o sSiu (' days’
ad (S Ja gl 8 aatill Aa ) 3 ‘e: hot start’ sols ly Al jelss | sadll 3550 Aled e A
(b-h17.2 J<5) Asiaa s lal) Adad) Lo g 5

158



to 25 Apr

5 || 2004

START '— advance ——— to end of simulation (5 September 2004)
l:(“ 10 days ——— il 2004

INPUT 15 April 2004
ETo 5.1 mm/day

@+ todate 1 5 vl

START advance {" to end of simulation (5 September 2004)
©: hot start
y (‘I 10 days ——— to 16 July 2004

piil) da gl B BlSlacall Sl Aghay A (Jaadl) 4] pdlh o g o M) Al M5 1h17.2 Jsi
Simulation run 3l Jads 4aid 3 advance

(117.2 JS) paiill s gl b sasall o ) 8 (65 g S calSlaall Tl -7
Slaall il 1)) . Main Menu 4wl 4@l I ac 5 Simulation run sl Jeis 40 glef -8
(8 Aalie 3 lall Alaall esais ¢ saill 353 Ailed Ji s Ao ) 3/ I 2 5l ams) 5aill B 50 (pania i 55 8
<ai ‘hot start pending’ b (e ain LeilSlas cuad Al i) Lo g al daés 2 g a0l Jasdill
Gl AN 3 slStaall 5 i
(s Jia 5la) Cale ol (555000 Cile o Al Cala 5ial) 55 piall e s 13) ddall by ,80 Jae -9
(b16.2 i) a2 Jualiall s\Slaall 5 53 238 =10
Sl Gl 5 580 G5V a sl 06 Of cama 5l Aol Lo ys sl (U Y asdll) From e -
8% AlE 85 sl Lol o g o yes AQUACTOP psis aiedl Juiniill Al sl 4nii 8
Y a5l s hot start” Jball Juial LY diews! Simulation periodsiSisall
(016.2 J88) Ju Jaaiall ¥ a0l a0 Gl Jusial
saill By 50 Aled die lilu 2o 38 IS 1Y) A agdl dasssleY Al V(LY ) To N -
(4 5shall) Y1 LAY e aas 8 IS 1Y ((GaY FaS b )

 Sp——— ]— advance € to end of simulation (5 September 2004)
l:F 10 days to 16 July 2004
INPUT 6 July 2004 @ todate [5 <oy =] 204
ETo 4.1 mm/day s
Rain [91.0 mm/day Production
s ouTPUT [5462  toama

Irri |00 mm/day  53uly 2004 Blomass | 5.46
M‘"’—{ 0.00 dS/m Yield 0.000 ton/ha
Cimate-Crop-Soi water | Rain | Soi water profie | Soi sairity | Cimate and Water balance | Production | Environment
10 mm/day

Tr
o _Scale
%8 %

CcC
0
time (day)

Dr
el

o

100 —

1850 =

200 —|

250 —]

&> Numerical output > Main Menu o] updakeJ

salll 5,93 Oy BlSlaal) Ly £117.2 IS
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Program settings gt @i} 6.17.2

GlalaeY) w5 Soil compartments il (aledl) Sl s ana g e Jiaad axdioddl (Kay el Cilalac| 4
ASaal) Qs Ayl vie daa yidall

Soil compartments 4l (audl) <l s o

pedils AQUACTOP el x sy ¢ salll pus s I8 B il a2 DY obaal) A8 s Jlaial G Caa i dal 0
Ll nd ) A adale i o s o3 Jaadll (8 4l slie A5 ) i) 8 pa el jal S &) adaia
JLis) ae @l aa s thickness Dz = 0.10m Al il Alads (12 () 58Y) Wasac)soil compartments
oo Y pdaill Gee slad 1) @l g jial) dakia JalS aadl Gl Al aas doaaits AQUACTOP el o st J peanal)
el OS5 da W) G e Dz oS dieall sl Gl dal e 5k 1.20 il rooting depth
iy il obae LA infiltration (JawdU shuad) o ) mé ) Caiay (Sar Cusy «Gaall asexponentially
w=aibiad & compartment soaa JSTAST 5 jael) pailiadll 058 38K Jaaldhy Llal) 4, 5l Glia e J el
by @lalae] Jlaguy cabindl clilae) 8 THla aniud) ol (55 3paall ol L an ) 4 ) dd
(j17.2 JR3) 4l @l s ASlew g 220 o (ke e AquaCrop

2 Program settings: Simulaton run parameters @M
Soil compartments I Intial conditions at start of a simulation |
|
|
‘l"j“;;‘:ﬁ ——— Thickness at 0.10  [meter]
Number of "[':':t‘:sr]s Soil horizon  Soil depth
| soil compartments l_‘_
= = 1 0.10 1 0.00-0.10m
2 [To10 1 0.10-0.20m
3 [To10 1 0.20-030m
a [To10 1 0.30-0.40m
5 [ o010 1 0.40-0.50 m
6 [To10 1 0.50 - 0.60 m
7 [To10 1 0.60-0.70 m
8 [o10 1 0.70-0.80 m
9 [To10 1 0.80-0.90 m
10 IT 1 0.90-1.00 m
1 [To10 1 1.00-1.10m
12 [To10 1 110-120m
| oK

the Program 3islaal) Jads < sial s 1geali ) clalae) Aaild 3 4 il alud ASlaw g d3e 3aa5 1j17.2 JS&
settings: Simulation run parameters
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Setting at the start of the simulation run 3Waall Ja.&s 4 sie clalae) o

New simulation (not within the growing cycle)(salll 833 (sads ) Buaa 3lSlaa

SV Ll adaia 8 2 il A gl g A il ol (5 s Ja g iyt sale) ual il JSGs b 3\Slae Js ey die
(e ) sl 3 ddag ye Aalliiall slSlaall 0ladi 065 Y Ladie puma 1385 (1.17.2k0) saaaall 40531 Lag 50
S g die A il As las Ayl ol (s sine (8 cKeep "Bila" il ae Adlide Jgis e dGkae ()5S
Rali ) csSall o i gk 138 (K17.2 JS8) S Qi Aty e 5l A sl s il olga (5 sine grans SSLal)
w4l gl il e (B i 3 AV B a5 Jseana &) al) e (8 Alatia Ll 5 Gaee aal g Jin ) LIS s
A g 5 el Sl 2 g Y paduall b YLD o8 Jla B

r ———
=% Program settings: Simulaton run parameters @m

Soil compartments  Intial conditions at start of a simulation I

New simulation I Inside growing cyde I

When starting a new Simulation ..... (@ Default

il water and salinity content

values from previous simulation run

" RESET to specified Initial conditions

------------------- ------------------- orouing cyie 8
@ Simulation period @ @ Simulation period L Deennn ® Simulation period ‘

[~ initial conditions -
- Soil water and salinity content
‘ as spedfied in Initial conditions menu

J

daild B i) alall & 1 (s gina g (Alal) Al (s gina Jal ¢ galial) &l el Jly st 1k 17.2 Jsi
the Program settings: Simulation run parameters sWtaall Jadd @) jial b rgabd jall clalas)

Bale) oy ol 4y il Cale Ll 8y Ll Wiaia <KEEP values from previous simulation run> ball
(<RESET to specified initial conditions>) 4l @y Al ) LAl

Inside growing cycle saill 5,93 Gaa

el Ll (5 gina muay ¢ gaill B 93 (pania Adlatia 3lSLas il JualS die AqUACTOpP (o Aabic 3 lall ol o 5S3
M@\&Y\L})ﬁd\ ‘5Q Sl LL@-\&L@:\‘S‘AAM‘SJH Ct\.ﬁ}{\} d}d&&j‘ J}HMIA}M\ a_lﬂ‘ d)ﬁ“}
Program sWStaall Qs < sial )b 1zealisall culalac) 408 & dual 8 Al oo ) o5 ladl dlad) s & 33U

.(m17.2 Ji) settings: Simulation run parameters
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7 v _—— ™y
2= Program settings: Simulaton run parameters @M

Soil compartments  Intial conditions at start of a simulation

New simulation ~ Inside growing cyde |

simulation run i —>% simulation run i+1

When running successive simulati

within the growing cycle ...

— Initial condtions ——
- Soil water and salinity content
- Status of crop development and production

----t- (¢ KEEP values from previous simulation run  Hot start )

" RESET to Initial conditions
as spedified in Initial conditions menu

H ‘ X cancel LI
J
898 (et Aflaria Blslae Aluabus bl wis (Al iy Ja gyl grald ol ) el (el 538Y) Judd) :m17.2 8
the Program settings: Simulation run slStaal) J.5 <) jial b rgeelisal) cialas) daid 8 ¢ gall)
parameters

Ll ddudata 3 jlall dglad) i
Al 8 saaaall Alaip¥) o s il of 4 53 5l J seanal) Cale dflaial) O] G padiial il —
Al Lo gl
sl 3500 e AL Bl Al —
Al slSlaall (e a1 4 sl 5 il b slSladll 5yl S5 asdl  —

Off season Conditions seill puisa g A 8 huwall kg 120 18.2

growing seill 55 g Lolad ddasi ye sl (31SLaall 5 5% 16.2 ki) simulation period sSlad 5 i <l 13)
85058 g A 5oy da g 58 2355 o cong Wadie: cquuaill g amy g5 ) Jpeanal) 1A i e Jd Tasi il cycle
Akt 3 Jin) aussall Gl s = LA AqUACTOP el U8 (e Aeddiua) Glaslaal) (i je Sy lie Y (g sall
Display s sall z )& Jas il (i je 4aild (8 (salll 350 7 )& sl s & 535 (5l Gllee s mulches 4l
a18.2 Jsill) Off-season conditions s s<ll z Jla L ,dll 4ald 8 Wiaas s of off-season conditions

(b18.25

Mulches in the Off-season awsall g & 8 4l 4kis 1.18.2

(fallow land 4a) Y gase 0S5 Gl 5 )l (2 V1) de g5l e ()3 mulches %l ddasd s ¢Say
oY) e Ll 3k e eliall 3l (e Ay il slae Jliy 2182 JS b LS Aglaaill £ g1 salll 550 22y 5
Ae s el e
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! Off-season conditions : 2 ID'}J
Description ~ Mulches off-season I Irigation events off-season I
 Type of surface mulches —

I organic plant materials L]
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
Soil Cover [mulch) Soil Cover [mulch)

50 =] = [20 =] =

24 July

growing cycle

’ X Cancel | > Main Menu | é——sm on disk |

.Off-season conditions saill puge g & by pdll daild 8 4kl cilinal ga :218.2 JS&)

Irrigation events in the off-season awsall z A A 0 clles 2.18.2

Grase (5 BlSlaay p2diiall eany 138 (D18.2 JSA) ysx\zﬂq.u_;}id,é@js):\égkﬂtﬁ)n 2ol go A gaa (S
8 Al O Juad J peanall e 7 A ) Slilee Agaa ) Jpanall e Sl 14 8 pre-irrigation
Gk 8 el A Ao il e lias Gl (Sedl o G canssall 7 A (gl elie Ao 53 paal (S | Hdal) dilaie
s ) elaad Al oSl AN A aaa3 35k ce 51 (18.2 Jsaall) (ol sbaal i 5 4 LA
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Borcoonconaton: -loix]

Description | Mulches off-season  Imigation events off-season I

i~ adjustment for partial wetting

Info ? | Percentage of soil surface welled... I 100 'l %

Before cropping period | After cropping period I

Day number 1 [DNr 1) = 22 February Irrigation events
Wlhen? Depth?
Event Date DNr IApplication depth [mm]
Irrigation water quality — 1 21 March 28 50

Electrical conductivity

— 2
[ 0.4]4] ds/m

3

Class Igood 'I
4
5

I
—| DayMNumber 28 (DNr 28] = 21 March "J Clear &l Events I

| From 22 March Traa—— |
growing cycle %
— To 24 July | ————

’ X Cancel I I Main Menu I 3 Save on disk |

pgal) @ A Ja gyl daild A pre-irrigation (Jsesall 41 8 _Adl) (gl o 1) cilial ga 1h18.2 JSid)

1) olsa Ao gl ABB) gall Ayal Y AR g L) 118.2 Jsta

Electrical Conductivity (dS/m)
Class Quality of irrigation water Al et A g8
A ol d 5 A Default value Range
dpal Y dagdl Jiaall
excellent 3_lies 0 0.0..0.2
good s 0.4 0.3..10
Moderate 4w sic 1.0 1.1..20
Poor 4, 1.7 2.1..30
very poor fas i 2.5 >3.0

Project characteristics gyl yailad 19.2

IO Alall 3 Al Ca gl sl 5 5 Ay v Gaalail] AL A ) Ja g 5l e YU 33 5 cslSlaal Juini xie
i gall s Aadlall Ja g il M 5 ladie o peanall gad 550 ae Lol (3t Y 5lSLaall 5 53 cilS 1Y) BlSLaal) 5 53
DI ol s (A I Aadlal) (3) ardiiall (Say Sl Jads Jé | jlie ) e off-season conditions
paieall (€0 LS ("NONE" "o V" b & 5 pdall Cale) dunliall aus sall a5 A Y1 All g Lal) g B\SLaall 3 5

) Gl A ) e slell TS e (5 st g 5 piie e Jpan
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Display of g s sl aibad (a e 4l b aailad (= je (Sad cproject file g5 e cala Hlid) 2 Ladie
.Project characteristic g s_»iall jaibas 48 8 Winai s project characteristics

Single run and multiple run projects el Jaddll g Ldia g 2a) gl Jaididl) g e 1.19.2

Al anl A3aY (4 S)single run 5 iie AStae Jiril 4 slladll e glaall e (g giad (Al ao Uil (] S5
multiple run sasiall Juuidl) o jliag sed b sl dliiad) el (e de gana (o llsi il 4 il 5 ("PRO"
("PRM" Gld) aul 45aY ¢ 5S5) projects

3 a3y goal Gl s jUaal)) Ay eall Cagplall il i aadiiall Sy Bl sl g 5 pdall Alls 3
alaain) Loyl oSay Adleiall @ gl (e el Lals 3lSlae Jinli Gash oo Y1y Jpeanal sk e (o) 5¢d)
(AiaDlie ddline Jualas) crop rotation dualaal s sl gl slSlaal Juanill saeie g g pie

Structure of project files g sl cila 421 2.19.2

OOlalas ibalae ] () Jalaall del ) 5 5 3lSlaall 3558 (b) g el (e Cilaslas (@) (558 (i cila ga & g el Cala
(a19.2 Jsas) slSlaall Jii Jal e 4 sthaall (A1) Ja s il il o sanall) cilile elasd (d) gl

£ 94 dile 435 :219.2 J 2>

Caagll |l )

Cleslee -a

g 5yl ias 1
AguaCropas.wi o8 2

JsY) Jrill (saill 5 0) Aol 3l 5 3\Skall 5 558 -p

SSlaall 5 38 (e a0 JsY (D agill a8

ICEOA| °)“5L)A?ﬁ );_Y (1)?}5‘}\ 63‘)

aill 590 e ag Js¥ (Dagll o8

el 8590 e asy AY Dol )

bl Cllas — .

21 Waase 5 zalinll O labadl il | 27-7

(Al 3olaY) Fldl) Ll 548y Lo sl J seandl Gaibad (g lile jie A8V () 4Kl 5@ - d
Ay Lyl

CO2 ilas s ke Jshr ile | ETO <ile 63 ) ya & o cile 14 Aiaaiall cilalall 5 5lie Cile
el B8 A da gy il g Aplail Ja syl Calay A e

oo~ w

Dbl 8) ddlaiall gl e Jiei JSUC a5 b ansll dand ) S5 gy DLl daie g g e Alla
e il (C anlll) Jaies J5Y saasall clalae Y1 o G el jll idlalae ppaaisale ) (San ¥ (Radlall cppmy ,Y)
LSl J<
Lkl O™ January 1901 at 0 am gl die &ge G a1 aae ) sl 6By 59y ta sl Q85 (1)
.(reference manual for the calculation procedure bl ¢l 230 aa el Jial)
(3-2 Jsanll lail) Al @Y1 clalaeY) sldie) &5 (none) ile aul le i cald) aul (2)
AL (none) dlde) ay cale e G (Ulell) Sl (3)
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(0th January 1901, 0 am) 1is & s Al AU 23 :H19.2 Jgoa

(AQuaCrop ? e Jaall) 2099 adals 1901 ple (o dalba 3dy ) rlual) 48y b Aadla 3 93a

0 02 1901 25 1
.365.25 &8l o pal 2

- January: 0 Sl oS

- February: 31 Ll
- March: 59.25 R
- April: 90.25 Ol
- May: 120.25 BN
- June: 151.25 O
- July: 181.25 BE
- August:  212.25 <
- September: 243.25 Jsh

- October : 273.25 JN o
- November: 304.25 JUI
- December: 334.25 Js¥ osils

el e gl G ol 4
.(the integer) Al (e saall audll 33 5

:(24 August 1982)1982 < 24 ixd lual ;i

81 = 1901 - 1982 :alall (e 1901 7kl A

29585.25 = 365.25 * 81 :365.25 &l ol 2

29797.5 = 212.25 + 29585.25 (< el 212.25) el can dadl) Lol 3
29821.5 = 24 + 29797.5 : jeidl e asill 8 ) Caal 4

29821 :(the integer) a8l (0 zusaall andll 34 5

.(day/month/year 4w/ jifas) Aara ki ¢ day-Numbera s ad ! cilual) 4063 1¢19.2 Jo>

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 sliils ,id) 3.19.2

Selecting a project gsa JLad)

Select § s il cale yia) daild ) J s sll duws ) 4@ 8 <Project> g s de je¥) LAk adivall auaivg
(219.2 J8all) s jaall g i) aal lid) addai Cus project file

Creating a project gy ds sl

I3 (Fliall) Dl 5 48 Jaspmall Jseanall (5 5ind il k) AL addil W8 13 § 5 phe sl Jead) (10
il AN 3 2ane Gyl 450N Ja gyl 5 (3 5

Select g 5o <ile yial 43 i <Create project file> g 5 pie <ile (2ol Y1 sl g 5 pdall oLt
:.(@19.20<8) 4c 5 a3 & of 2 project file

_E.))é.'m Sl L‘*‘*‘-’..' Vel |
L(R2a5a Jpi) Adlate Ol i 2
(3ie Jadis) Jaalaas &l j50 3

2 Main menu

Environment and Crop

Climate
Eﬁ ot |
Crop

Ma nagement

EE&

Irrigation {tone)

Field {None)

g» Groundwater '—(Nune)
SimulatioH—T"— simiation perod|—

sail profile bﬁDEFAULT‘ SOL

Specify cimatic data when Runring AquaCrop

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

Crop '—DEFAULT‘ RO

Calendar mode

a generic aop

Rainfed qopping

Mo spedific field management.

deeploamy sol profie

no shallow groundwater table

Fite-management panel

) Select/Create Project file

a X

< Select project file

SELECT file from Data Base

(double) (lilick a File in the list to select

a X

(a) " Single simulation run
(¢ Successive years (multiple runs)

(C) " Crop rotation (mu\hple runs)

D{reate Pro]ect ﬁle > ‘

X cancel |

4
File Name |Dasmphon \_/ ‘ A
FoorF,PRM
poorfd. 5.PRM
september PRM
september LPRM | 6
single.PRO
test.PRM
v
> ] UNDO selection |
Selecteld File : (multiple runs project)
[septemberLPRM = il Delete selected file |
& D|isplay' content =33 (= Display/Update project characteristics |

¥= Main Menu |

<Select/Create g 944 dila ¢

AT VEN

) 54l (2) & <Projec

t> £ b sl (1) JLidl 1a19.2 Jsid

Select gyia cila ja) daild ) asiieal) oy A ) 4aildl) & cililal) 3 03) 4a o1 AProject file>

<Create project file> ggda cila

(C s b 4 a4ssi waaiy)

A L (4) o) Baga gall cldlall asf s, (3) &ssproject file
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Jsill) Create project file g s »ie (ol 408 jlai <Create project file> g 5 e cile (il 5a¥) Ll 2y
G Clgi s s e SISl ) SE (e ()5S g3y oLkl el ¢ k) Alls & (€19.2.5 b19.2
e bl il gl ae it (Siay AN el 8 (U] Fla) Cile 5 siall bl Lag) <l sidl de (e

.Spin buttons daul g (3LSawll Bals

Spine hutton to

=% Create project (multiple runs) - successive years adeSt number of - O X
- Tabular sheets
Environment and Crop successive year
e e
EJ cmat= || | Successive feals of cultivation Mumberofyears| 9 3|
S N
------------ Crop e, Information sheet
| e~y K
| ( rie managemeﬁt Rain Criteria | .,
I Irrigation || S - - _’ ....’
I >
1 C"op file s select file }— Path "|>‘
Field 1 < *
1 :' ﬁ File name Potato.CRO Length of growing cyde (days.): 16
1 : Description Default Potato, Calendar (Lima, 17May95) Sp ine button to
Soil profile H el . .
|—‘I adjust first year of
: Day 1 after sowing/planting Series
|1 Groundwater I @  Spedfy date \
1 s {* Generate onset based on rainfall start at year:| 1330 g
Slmu ation i " Generate onset based on air temperature
= 1 |
1.. Period 1 g
== - 1 ol
[ 5
4 nisal .
T X e
BT, T VN L T e
X I NKey e e
I I CO mman d ..........
Calendar : : X cancel Create Control Panel :
L---- L8 8 N N _§ N _§ B &8 &8 &8 § §B _§ N B _§N_ &N &8 N _§ B _§ N &8 &8 &8 8 N 8§ N B _§ N _§ 1

Cililall 310y Cilaglre dada ) il (Say Cun of g pdia Cila (i) daild B Lalidall el ¥ :D19.2 J8&

Al clibyg

e Ane 488 il Clagladl) dadia jedai g g e Chle (il A8 o yun) Guladl 8 Aaliddd) el Y1 aa sl
slaie) 2ty cile o) sl iy ol 13) A slhe 5 A1 Claslaay (AT Cala LY Lall 4al) ) jliaal calal ) 5 Lay)
s e sleall dadia 8 saaadl bl Calls (3.2 Jsaa) Al 58V Lo g i)

C02; 69\}@1\ E)\); 3;)& 6@),«&‘ c.\.\-);i\n 695#\ d}h@i\ bl Lf“; ‘15}.\;.\ ‘;ﬂ\ EJL\;.A]\ cilalal) CUAS\
il Gale and ) 2Lyl

(019.2 JKaN) Aol 31/l ey i 2ot Ay sl g il J gl Cile 1) uanal)

s F U

Al e 22 g U Ll g Eanadl 3380 daal PNt :Lﬁ_)-L‘A-“ Jshd alily e ¢l sad g A ‘éﬂ\ C_um\
(2.11.2 medll il (5 kel Jshel) e 4 saall dndiall (& JsY) asll ad g J liaad) jlaall Egaa
C'_|\)A e )Lh.d\ )tzuud\} C'_x;.\.“ 5240 ‘\5'\;3?“ ;‘)@J\ EJ‘JA‘\AJJL_ILAT.U‘;Q cl-\-\a.\gl}:\(ﬂggg.ﬂ\ @)\:\n
(2.11.2 i) 1) o) el 5 sa An 3 Jle & gaall Andiall (& J5Y) ool a8 J8 LR Jlaaall g

Sl Al (e V) Janeill alall dpaas afy Adlatie <l iy O dantie 5 pdall Alls b

Rl (5 5l Cala 10

sl Jasd) 5 5l cale :Jaal)

sl 4y ) adate cale rdy sl adaa

¢ sl 48 sall obaal) Cale 48 sl slsal)
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r sheets - o x
Information sheet

Environment and Crop

E» Climate cultyvation | Numberofyears | 15 %
.......... | d =
.
e te

n e 1
.

Sail profile 5

H

L
.
.
.

( GTEDhIQiu‘SD‘EY ,Crop arowing cyde | Simulation period | R
W Irrigation e,
~ vear| 1223 =l *

= —| 3
& I Groundwater

1 ,— Initial

1
Simulation .
P e
1. |— Period Y,
— e, 1997
L& sy .

‘e
N
crop gmw,ng cyde
simulation pand
....

AWTa,
X | — oOffseason ‘ ¥

Create

_Control Panel

oy

Calendar

P -
Graphical d\sp\a( Crop growing cyde J’\mu\auon period Tl || Coreas c, e Smulaton pErlud)’
- \ C— )
[ daviofaroningcyde [ | ‘crop maturity ] [N I B I & []
Year | Day Month | Year | Day Month | Year ‘ A 1. vear | Day = | Day = =&
—d
. 1 3 5 1993 - 4 9 1993
Growing Cyde i 1 1993 |- 4 9 1993
110 days 2 3 5 w84 |- T 2 154 2 1 1 1994 17 s 1994
3 23 6 1995 |- 16 10 1985 P L L 1995 15 0 1995
4 16 5 9% |- 2 B 1936 3 L L 199 2 B 1996
g % 5 e ° 1887 5 1 1 1997 12 9 1997
5 % 5 1998 |-] 2 kd 1958 |v 5 1 1 1998 2 s 998 v

o g i (4 4aild B ‘Calendar information sheet’ asiill cilaglaa 4gal s :c19.2 JSal

JUial) B Allida Cladia A BlSlaall B 8 gail) 390 Ayl ALl g saml) JLelY) aa Create project
30 i May/ bl 1 o cB gl 33U b (sl Ligin) goka dshr s o Az ‘~°UJ3‘ g pall
adaia & elall (s giaa O Gl ) (S Eua Jan /AN 58 1 B ale S 8 Blslad) fag Wi June [o)xs
Alial) dacd) v ga 4 1)

(0585 Of Sy il 5 BlSlaall 5y 23 yidl)

el 3 ysndkad e -
JECCONCSJPRRE | KV

(Adlaie ) gi) 3D Jaacall slStaal) A apan Ly (Sa Alaria ) ginsy 0Ll 2anie g gyl s 3
saill 5y ddad -
S de e hlag -
el plai) Aoyl cagHhll KEEP Jadal jLall dllall sda 8 (Gulaty) Galud) olall slSlaall Bl Adasi ja -
(4.17.2

Gl Al da g il Cale rAgdiaigy)
) gaill 85 A Loy ) Cala ; gadl) B0 A
(€19.2 Jsall) Al & suall ciladiall 8 3lSlaall 3 5 5 paill 550 Algd s A ae s a8 lgda) 1an o8l

Jsall) Create project file g s e cale (o 4aE Jaul 8 oS3l 4a 5] L8 Create project il sl b
(219.2 Jsaall 35,580l il glaall 5 4illy i Cale Tads e (g shaiy (531 5) & gl oLl &5 ¢(€19.2
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project mode g sl pay 2 AquaCrop J#si 4.19.2

JSall) g 5 phe sl 5l (3- @19.2 JSall) ¢ 5ba Jrand ie (d19.2 JSAN) e )l Al Jagdads allai Juaad o
Lalital Hal V) 0585 LS g gyl (& Ganaiall Cilal) e cile o sl cuiail (555 e Jaanill 138 () (€19.2
e il USas cdlana) paibiad pal il Ly Ja gl e (d19.2) Gl Al 3 dlrie pe cilal) sy
LAY il il gine Gl yrial Sy @ daie ¢ g pdall Al 3 (1.5.2 andl) lail) 488 ) 45 68,Y)

Adl el 8 Spin button das) s (Slald) (e ddlide de gane (5 5ind o) (Say ST )

Glalae Y1 ) 2 san A H)) Al 8 <UNDO project selection> g 5 piall Ll éji Y PRESRON R LEN R K|
(3-2d 52 Lkil) AquaCrop Jsedi sy die sadiaall ducal jiaY)
r;,ve:s_: Main menu A S e i E@m

i — ! Project characteristics —
Ecnﬁmvn;t:;onment and El;?g ' Sequence of 14runs ——Run {1_' j

—FEidoret.CLT Eldoret : daily cimatic data (#¥enuary 1999 - 31 July 2013)

Py
1 v ‘\
1 : \ Growing cycle: Day 1 after sowing: 18 March 1999 - Waturity: 24 September 1999
—_— Mm& Maize fine-tuned to Eldoret envirdmental conditions |
. Soil profile cha E \‘EDDav mode Spi n button

Rainfed cropping to |oad/d|5p|ay
files for that run

Desaipton  Ch)

moderate soil fertiltiy

local sandy loam soil

no shallow groundwater table

( 2} & Exit Program I

[l ﬂ Update list of s key
f X cancel ] N commlands Menu I ) saveas

CSay Eua (Aadal) & Lalidal) jal §¥) a) project mode g3l gy B dpi i) Al :d19.2 Jsi
L&) of JLER) gif 5 £ 9 e pailad Juant (Sa (3) dulia clily ABL) (2) cdisal pailad (il il (1)
(Al 3 ey ) Bagall) £ g pda LA slad) (4) AT £ g pda

:Updating project characteristics gyl gailad Ji155,19.2

AlE (e Adlida gl 5 b sl Jinil gualill iSlebaa s SLaall 3 5 A 30 e 55 5 jliall il ym se o3y
1(€19.2 JSall) Lebaws &% o (S CusProject characteristics g s el (ailias

£oball cale Ca g Jionil 1dnagil) @

Ol axia ¢ 5 e dla 8 :ENVironment and simulation files sislaall g 4l cilile o
O Al o Sy il de gana s 3lSLaall 3 55 Ao ) 311 & )l of ) Jasnil o8 ) liial cany
:dal e (@il

Al agpd o A8 en ol o Ay adaie s Jis 5yld) o 6 o Jsane il Jlal el -
4380 pall alall )] dn gl B el 55 & Jag
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Check if applicable to all runs JLall Jeedi iy SN daatia g g liall BlSaall B3 SS (pn Adle Sl

1

T Soil proffe character
| 095(,.91 Characte
\
1
Number
soil horizons

[

button to sele
indicative values fr
st

horizon  desariptiol

!@JxW:

2Joam

L
@) 3fiton

[ 3 Update list of 54

“xcamd _§_{f‘

key commands

LSl aaata & g pall 3L JSI Adle B )lsl il CulS )
BlSlaall 38 den g Al Jadasd

Spin button
to load/display
files for that run

Tabular sheets

A

/N
: Envirﬁnmeﬁ(z and C

B o 1 s

alendar I Program settings |

Multiple project: — Simulation run 1 élout of 14

file management panel

Growing cyde: Day 1 after sow
v ‘ MaizeGDDtuned.CRO. Maize fin

)
1
1

-

Fed [+
J 1 =
Soil profile |—4v 4; #Jodsq_

B coundwater V‘l,:‘m)

) Rainfed ¢ @ Select Irrigation file

SF.MAN moderate,

check button, to specify if

— Sighulation

selected file applies to all runs
1 Lo

—  Period
itions -
1V~  Initial

Off season

I
'!imulaﬁon period:From: 1 February 1999 - To: 24 September 1939
|
v StlocalPWP.SW0 Sandy loam local at Permanent Wilting Point ‘

No specific off-season conditions

]—?ﬁ (Nore)
/i Check i‘apblv to all runs

1Y
\
\ 7

‘ x Cancel \\ f’

§> Main Menu E Save as

Project <isasill :Ailgal s Project characteristics ggsdall pailad daild :(19.2 Jsi
a8l | ‘Environment and Simulation files’ 4l sslaall wlil ,characteristics
OSay (1) Al g BlSlaall cilile 44l 2 | ‘Program settings gt clilse)s ‘Calendar’
Aaidlal) cildlal) 303 da gl B s AT cddae clile JLEA ¢Sy (2) 3Ll COAL Gailad () il

SSLaall 8y g gaill 5508 58 (a el angBill @
bl S llas lalae ) et alipdd) cldlae) e

Ladiiall Goohall oda i (19.2 Gsaiall) &bl cile 85 ke yuadl o) ek Laad cile jaa) Juass oSay

bl dgal s e A5l &5 5al) (e 3 5all pokiunal)

S Lig pay g Lial) il Jyansd Aasiia 48y ks 119.2 (5 gtical

alall e 5 e 4 gllaall < sl o) jaly — 4y o dddladl) ae — 5 e Cile il gina i ardiall (S
Baasia ay ldiall (ga (5530 gl el of Ol Badia a JLiiall B Fny o ol a6l a Y Take 138 ()5S paaill
5kl o3 alaiuly | (Jealaall @il ) 905 Adlaiall @l gindl) el ) dgal s (& (0 ga sall (e i) e e
O padiaall Sy Gealll g gl aladinly JEA) Qi e zalindl dgal s 8 33 5m sl 258l (a padiadl) ) jay
Al sS Laiy Jad Jaall 5500 5 Al g g Lpams (e LDl liad sl samia o jliie de e panay

Agaia (Fliall Led Lay) IRl
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£ s dial) Bas Luvay galll 399 Cranaa dBlatia SlSla Al Ji2i 6.19.2

DIl g il BaY iy 8 BlSlaall 55 (e JsY) asall 335 o (S Y (1) <AQUACTOP (o2 2k g 5 e £Li3) die
213 J1 3 Vs (dsmanal) i) saill 390 (s AV a sl 8 LAl BlSIaall 3 58 dles a0 &1y (2) 5 el )50 /
e s L Lo 55 38y eoaY) (b el ahy o Ll (S0 et Y dalay

Jsmana JLia) oLay) 138 ey | gaill 5550 (yania Led Jaladial) BlSlaall €l ya 2323 53 jiie oy jliie (030 34 691 5 ghadl)
obaall zhans s & il 5 (5 1 Bl 5 Fliall dasiall lalal) sl dapd) pasd ey Al s del ) /)l &l
IS (2 A sl olall il g 2 il il g Ay 3/ I o 5 J semnall clile (55 ) cang AN Ja g ) 5 4 gl

Aolaiall slSlaall e (el Aglad) oy el A oy il

Lo il 4 )5S ) sl b Adlaial) BlSlaall Joans Al 8 J5Y1 O sSam ) & 5 il 8 BlSLaall o o camg
Jsanall iy LSska 5551 aangd i) 4l Lol 48 A 300 081 o g ) A8 saaall AlaiY)

Jaall 31 5 Fliall clile jia) (815 Al ay liiall JS 8 J5Y) ¢ 5 puiall BUSLaall 5 53 cilalae ) Ala jall 038 8 aadiiu
e dallia) saaaal) L) daas il o2 (J5Y) & 5 puiiall 8 Lgie Adline (4S5 o) (S Al 5) Aasliall 5501 500
Bl (g Lo 438 sall o) ) b (Al 3 ghadd) b Jaasd ) 2lisg 1Y s lad) & 06

b JsY asdl (919.25119.2 JSall) sllaall 3 58 (o 1AV asall s Js¥1 asill & 5 piia IS 8 Jac ;4450 5 ghdl)
Adlaiall bl Al (ge 33U Jieill 3 J Y1 asll Gl o sd) s A 4ol 5 i) Jsril) e a1 o sl
}A.\nb‘)}dwm

AquaCrop ol 1Y (a19.2 Jsaa) g s dall il 8 5215 J ¥ o sl asas oy o) 4l 3 shadll e JaaS (S
OIS 0 de e G ALY e oy asll b8 saill 5505 8lSlaa 5y JS Aleds Ay maal ALY Gl aadiay
i)l shs asdl ) (sl 1 2Y) O January 1901 at 0 am Jill causiic 22y 0 Zeludl 1901 A4

.€19.25019.2 il sl 8 (s 5 e Slual)

5de b 3 Jindi S Y asall O G 3l Ay D s DAY a laal s i) Jac (AR § gladd)
sl 3550 (padi Cpania ALY 0Ll Caghy Wl dallia 5 jlall lad) a5 Gl Jsedall i Y) o o)

| gaill 8yg2 growing cycle |

Simulation period: sl8Leall 8yid
® when creating the projects £ 9 raadT eliwi] dde

| project 1 JoVl ¢ g el |
| Project 2 il £ g pinall |

| Project n-1 |
| Projectn n ady § g pinadl |

® after updating the projects &) ldwadl (Lass 1=y

Project 1

Projectn

9ol B )93 (pana Adlatia BlSlae Aludu A BlSlaall 3 il a5 J6¥) a gall 4uaasi 1F19.2 Jei
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‘ %' Project characteri

e

Description

Environment and Simulation files l Program settings I

— Environment and Crop

E» Climate I—“ LosBanos.CLI

Los Banos, Philippines 1Jan-31Dec2004 - Data by International Rice Research Institute (IRRI)"

Growing cycle: Day 1 after sowing: 1May 2004 - Maturity: 4 September 2004
; Sunflower.CRO Default Sunflower, Calendar (Cordoba, 15Apr86)

n: Irrigation ]—(None)
u— Field I—(Nonﬂ

Rainfed cropping

No spedific field management

Soil
‘ Soil profile l— SANDYLOAM.SOL
E— Groundwater l— (None)

deep uniform sandy loam soil

no shallow groundwater table

— Simulation —

1.

Conditions ————
3— Initial l—
X i— Off season |—

Simulation period fom| 6 v|[uy  ~|[ 2004

[~ Linked to growing cyde o [—4__'_' m [m"

Growing cycde ——from 1 May 2004 - to 4 September 2004

Climatic data —

‘ x Cancel

> Main Menu E Save as

Project gsdall gaiuad daid 8 £ 5 dial BlSlaall 3581 a1 9 Jg¥) agall Sl :g19.2 JS&

.characteristics

Field data 4uial) cliud 20.2

field data filesdia cliy clils ¢Li) 1.20.2

<Create Field data file> ddia cilily cale oL oY) Hladls Aacead) 2liall bl Cpecats Cale ¢L&) S
.(a20.2 L4l Select field data file 4dis clily cala yial dald 3

- Main menu w
Environment and Crop
Climate

Cmp
Crop

Management

B
Bl

Irrigation

Fleld

Soil profile

Groundwaf

Climate '—Hdor_?t_cu
Growing cyde: Day 1after sowing: 1 April 1999 - Matyfty: " 7 ii
___}—m GRE Maize fine-tuned to Eidoret envi ‘ j e

I Select fielddatafile

Eldoret : daily dimatic data (1 January,

SELECT file from Data Base

i

[ Create Field data file

GDDay mode |
(double) Click a File in the list to select

|
File Name Description

e g

4.50L  local sandy loam soil i

) Rainfed cropping

erateSFIMAN | moderate soil fertiltiy

no shallow ground:

Simulation—"37- smaton pen

,—lmhal:ondl 5

file managemght panel

Al8a Ly il (Rl j5A

il e @ Select/Create Field d [——————————>>> Nofield observations
23 Selected File :
& Display/Update Field (None) —|:>>> i Delete selected file |
>>> (& Display/Update Field data |
|
4 Exit Program i
XK cancel I §> Main Menu (no file is selected)

I Y (2) A <Field data> dslis ity (1) ¥ JLESL 1:220.2 Jsil

S8 Al L) asdiieeadl Juay s ) Aildl) B clilal) 50 A g8 A<Select/Create Field data file>
(4) 5 8252 sall Alial) cilitd) il aa Uy o %y (3) cuaSelect field data file dslia cilily cila

.<Create Field data file>4ia clily cila

el el sy
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Field data characteristics 4uial) clibyl) sailaid 2.20.2

Field data menu 4dis Sl 48 & 4dlide Glgaly (8 Lebaad (S dua Al AUl Gailiad (i je o
(b20.2 )

Aglial) bl (5 sing ) alall a5 Jiaedl iima gl -
Al el s sinal s (B) o) (358 Adlall &y soal) IS (CC) ouliall Al slbnall Jpomd i, iy -
s ol 4 (SWC)
play alalii)) e el o jeay d3na il as () A g pll LIS )Rl B e el ahy -
JERCON
Akl sae Adaall bl s of oSy -
s ¢ a) da 4 standard deviation ¢_beall 48) 2l s mean b sl dad poad (Say -
A a5 &-é u\:\-\DY\ cLui Gluld
A5t Lu(CC) ) (lall sllail) e el oy -
USa [kl (B) Adlall )Y (358 g puall ALY e i) oy -
D5l Gee Dla) A8y daaa Gead (sle pe) JealS (SWCYLAN Jlall o sinall e il 21y -
1020.2 JSa (e Al Y il :((palae )

thickness soil water content

s Field data :m o m3/m3 '._".- mm(water)
Tabular sheets : s -

Description Field data

Field data
— Add | |1 +|measurements S . SWC = Z(W) mm
J Specified first day :
First day of measuremen
[~ Notlinked to a gpaefit year for soi dept]
o e D B
Green Canopy Cover dry above-ground = Soil water content
Close (co) Biomass (B) (swc)
Whtlan ? [%0] [ton/ha] [mm water]
| 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
o

3 |30 June 2000 % 50.0

4 110 July 2000 50 60.0 5.0

5 |1 August 2000 72 4.000 0,200 150.0 30.0

6 |19 August 2000 a0 4,400 0,300

7 |8 September 2000 110 45.0 6.0 5.000 0.500 100.0 10.0

8 |18 September 2000 120 5.500 0.500 100.0 10.0

Clear measurements

x Cancel = Main Menu E Save as

‘Field 4f8a cilily « ‘Description’ dixasil) Wilgals: Field data 4is clilby 4aild :H20.2 Jsil
Sl A8l (2 Y (36 Ay gand) ALY | SN okl Agtiad) cibad) g il pall J 6 p gl and a3y Gus data’
Sdaaag b (LAl Al s giaal)
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Simulation run (<alaill) ssaal) Jais 21.2
Launching the simulation slslaall 3yl 1.21.2

BISlaall 3 pilae Sy Cun 3lSLaall Jdi Aaild ) A )l AadlEl) 3 <RUN> i jeY) LAl aadiial) ey
rein LAl sl Hlal el i (a21.2 JS8)
Aaaall Jiadall lSaall 3 58 Al (As Jadall jaien GOLRN Baaate ay liall s A BSLal) 3 38 A3les ]
Baasall oY 22e sl a2
Adaa @‘)U ‘5":; 3

Spin button : to advance to the end of simulation period
of specified run number

(2) w— i

{* to end of simulationrun — Nr __‘ -
|: 10 days to 11 February 1999 Q__ (b) Main
" todate [25 ~|[september ~ [ 1959, ‘ menu
0.0 |mm/day (c) I

&---—-———-——‘_
[00 |mm/day
==

-Soil water I Rain I Soil water profile | Soil salinity ] Climate and Water balance | Production | TotalsRun | Environment =
013)
o Scale |
ler 1999
96 %
CcC
0
time (day) 20 40 60 80 100 120 140 160 180 200 220
1 1 1 1 I 1 I 1 1 I 1 I 1 1 I 1 I 1 1 1 ISAT I
Dr T Flawering
TR W T FC
B0 | W= W S e i s e
100 —]
T | e M e e s o e e I e T
e e N
00 e e e e e DN IRl e EWES
£ Numerical output B> Main Menu Update
- il
% = Run < < < ) UNDO project selection

€ Exit Program Il

BlSlaall Jdl dadld ) aadieal) Juay g 1) Al A<RUN> Jidd Y (1) LAl 12212 JSid)
e A (@) JHsal) pdill) LA (3) (o Slade ¥l jadudl Bslaall T8 G ¢S4 (2) Sua Simulation run
Al agall s (C) daaall ALY ddmy adEE () lidiall Juadall SLSlaal 3 438

Display of simulation results sslaall milil (a2 2.21.2

BSlaall Joai Aadld 3 andieall dalie cipes dgie) 3shd JS Al 8 Lghoat iy s alSladl i o5
Al ciliay A asll) (s peall s jaal fo )l dalla bl s 5S55 (21,2 JSaY) Simulation run
lly b Alalall slgay) il sie s Lealiil &5 3l J geana) A 5 40 & gall AEH e il i) (S35 (8Ll
Al cllaladall s bl (e AU 58 5 (B Lo (A ALYl o) @lld s saill ) 90 JOA Shilga ) o sia g o 5l
A sl g Ay saddls 3 pall s elall Cilalea) LAl aithy o LIDA (e pasindl ki ) Cleal ) e Aluls b
5l duia ) <l shad slSLaall o) ja) Aula) i Slaall Jaads A Letalii] 5 Juealadll gt e 5 bl lie Y

Adne el e gpme Sin il Al pal ala S5 Al cleal s 0 Jiiil 5
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abular sheets

D)

,_‘\

CONTINUS advance " fo end o Bon 8
[ | [ 2
INPUT 21 June 2006
ETo I 4.1 day e 1

-
Rain |62 mm/day o P io \
Irri MI*V 20: 'm' 2006 ‘ Blomass 6.239 2N

~
water S 0 00 | dS/m Simuﬂuoamn.aln 4 vied °°°° tea/ha R %“W‘

[ cmate crop-sol wate) | Ran lde)vpro :emd batance | Production TotdsRmT
| 4 mmidsy
Tr
~N~ "
' 7' oMU v&.ne I mm/dav
Il Spin button B
d to adjust scale
tme (day) 5 150 20
1 1 L 1 1 1 1 1 1 1 L 1 I 1 1 1
| : F -
Lt i, time axis
S e —— A
; ﬁ B control .
(| & - panel \ ................. —

T N e

4l clag il agall (1) Simulation run 3laall Jaads daid b slslaal) @ilis (o e 1p21.2 J&l)
430 s Laliil &3 (Alicrop yield Js<asall 42 (3)Total biomass &Sl 4 sad) A<l (2) blslaal)
b llig F il dlld ia gall) 390 JNA gAY S gia (D) asall i3 b () Alalad) dgaY) il siua (4)
Jsdal) ik ole Dgind (A) ‘Climate-Crop-Soil water’ 4l sle- Jgasall-FUall dgal g
crop dsesall ¢ gilll (C)green canopy el ikl slail) ki (B) root zone depletion
Adlida cila g (A 4y cilbda JSdy 4l g aa transpiration

Climate-Crop-Soil water sheet 4l sk — Jgasal) — FUall dgaly o

Gl sall skl (Dr) (B)saadl ddlaidd & 5l ele vl (A) b Lee JS0 daily cildabade e dgal 5l o3a (g gin
ol 13 Gl slaall st il L(D21.2 JSal) a3l @l 558 A smi s @l (C) 5 (CC)pmad) il slaal
A siall e Ua il elae ) ghai ) (o 138 5 (uadY) Jaddl) dgiad) cand ) sdall dilaia 8 4 5ill Sl (5 sinall
8y seall Aild 3 ) ol sl L) slgaY) e 8 Ll eUaad) glag aw  (CC) Sl elaall lalads b
I an bl e il QS e o pea ¥l badll) cilebsall (338 3 50k JSYI Sl slgaY) oy xS
L;ALUS\u)ﬂb(Tr)@J\L&@md&ugjfdwdbgsu\dyﬂ s U Jsanall (o alae )
Dl Levie Ll claall 3 Saall 43 28l (o et o S e s SSY) Al Glalga ) L e 4dlal) & Al

(DY) Ladll) ) eUaal) 34 sl e ) sdal) dikia ele gl

Sheet with selected parameter 5 il <l ial bl 4gals o

Jalaill e e Jal O Lame Slalae liay u\ Simulation run Jeiill daild (e 400l dgal ) d em‘ @Jm...u
U ge OMlan 5 J geanall E lan (e maall i) (Ko WS (a21.2 ds») (LgJ.LuS\ d}h@i\ (o=l yidY)
.(c21.2 JS...u) Glaladall an I (i Jaamd (S LeS LgilSlae s 3 Al Dlalgay) ) Ayl daldll o Alall 4 3l
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Oy (Al lagay g 4l da gla g J guanall g 4y ) slaa 433 ga el A1) Y gadiall g <l el ) 1221.2 Jgaad)
BlSaall Jdts Ladld b (i pall La L)

Symbol Description Units
il ciia gl Bas) gl
Parameters of the soil water balanced ) sy 433 g &l sl b
CR Capillary rise Sl 3 geiall mm
Sum(Cr) Capillary rise (cumulative) SN (gl 3 saaall mm
Drain Deep percolation Gaard) (midll) ) mm
Sum(Drain) | Deep percolation (cumulative) (S Gaand) i ) mm
Zgwt Depth groundwater table 48 gl oball mhass 3ac m
ET Evapotranspiration - oA mm
Sum(ET) Evapotranspiration (cumulative) (S e yal) mm
ETx Evapotranspiration (maximum) (sadac V) i Ay mm
ET/ETx Evapotranspiration (relative) (canll) - Al %
Inf Infiltrated water (AnBllN) 4 yusial) olsall mm
Sum(Inf) Infiltrated water (cumulative) (AxaS) ll) Aol 11 olsal) mm
Irri Irrigation N mm
Sum(lrri) Irrigation (cumulative) (S @A mm
Rain Rainfall bl Jshel) mm
Sum(Rain) | Rainfall (cumulative) (=S s bl J shagl) mm
Evap Soil evaporation ol A mm
Sum(E) Soil evaporation (cumulative) (Sl 4 a3l jas mm
Ex Soil evaporation (maximum) (oebae V1) 0 A mm
E/Ex Soil evaporation (relative) (canall) 48l A %
Runoff Surface runoff JPES W FRENI mm
Sum(RO) Surface runoff (cumulative) (=S sl el mm
Crop parametersdsasal) o jial
Biomass Biomass produced (cumulative) (4aaS)_ill) daiiall 4y sall 41K | ton/ha
B(rel) Biomass produced (relative) (Aaeaill) daiiall 4, 5al) ALY %
Sum(Tr) Crop transpiration (cumulative) (S dsanall (e il mm
Tr/Trx Crop transpiration (relative) (ll) Jsmnall (o ill %
GDD Growing degrees el )l s o °C-day
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HI Harvest Index (HI) Laall e %

z Effective rooting depth Jladll 3al) (ae m

WP Water Productivity (WP) sbaall (3¢16S) daaliy) g/m2
Yield Yield sl ton/ha

Parameters concerning soil salinitydi 4a gla (s < jia) 4
Saltin Salt infiltrated in the profile eaiall (8 o pudial) mlall ton/ha
Sum(Sin) Salt infiltrated in the profile (cumulative) (=Sl adadall & puiadl <L) | ton/ha
SaltOut Salt drained out of the profile el 7 HA Gy paal) mlal) ton/ha
Sum(Sout) Salt drained out of the profile (cumulative) Sl el 7 Jla a5 padll 2l | ton/ha
SaltUp Salt moved upward from groundwater table 3 sal) sl (e Ao aeliall =l | ton/ha
Sum(Sup) | Salt moved upward (cumulative) (S ) 2elall mlal) ton/ha
SaltTot Salt stored in the profile ahiall 8 o 5ad) L) ton/ha
Saltz Salt stored in the root zone Jhall ddhia b oAl L) ton/ha
ECe EC of saturated soil-paste extract Ll dime (aliiua 480, 4B | S/m
ECsw EC of soil water in root zone sl ddhia 8 400 ,eSI LBUY | gg/m
ECgw EC of groundwater table 48 gall sluall AL )< 4080 dS/m
Stresses<igay)

StExp Water stress reducing canopy expansion | Skl eUsall g5 Jliy Sila dlea) %
StSto Water stress inducing stomatal closure Glabiaall (3&) iy Sle Mga) %
StSen Water stress triggering early canopy senescence Sl sUaall A3 g2l Sy e aleal %

StTr Cold stress affecting crop transpiration pandl mi e i 2y alea) %
StSalt Salinity stress affecting development and production Yy skl o i ale dlgal %
StWeed Weed infestation (relative cover of weeds) (o sz ) 5 jLuall Lie1 558 %
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2. Simulation r

REPEAT I—advance
IPUT 19 August 2000
ETo mm/day
Rain | mm/day
Irri mm/day
e ds/m

(" to end of simulation (18 August 2000) [~ average
t(- [ s Stresses crop cyde
soil salinity............ SRR By SpeH [ 2% ..

% todate (18 v |lAugust v || 2000 temperature (Biomass)...... none ...... none

- Production

Biomass | 6.814 tonjha

| Dry Yield| 4.186 ton/ha

water stresses
-canopy expansion..... X ... B% ..

OUTPUT
18 August 2000

soil fertility.

Climate-Crop-Soil water ~ Biomass | Soil water profile I Soil salinity | Climate and Water balance ] Production I Environment I

Assign ™ Soil water balance Iaeeg percolation ;‘
|7 Yo (&' Crop variables IBmmass produced (cumulative)
i o
B- Sok solloity. Biomass produced (relative)
fomass £ Strasses Transpiration {cumulative)
| Transpiration (relative)
Growing degrees
Scale Harvest Index (HI)
Rooting depth (effective)
Water Productivity (WP)
0 ton/ha Yield
time (day) 10 20 30 40 50 B0 70 20 30 100
t I t t t T t T f t —
Dr Flowering

[ Omm
50

100
150

i < Numerical output

K> Main Menu Update

Sllaal) Sk daild A (2 all sl b LAY 1021.2 JS&d)
Soil water profile sheet & ill sl alaia 4gals o

JS ey 5 4, il adadal Aali3ll compartments Sl aall i (simulated (Saall) z3aiall sbuall (5 sina Jiaat oy
) A 5l (6 gina ans i da sl JLal) (S Bl Qo Al 8 4 5l olye adaie gl 5 8 alSlaall 358 (4 a s
San) e dysie Al ol ailall Jpodl) Adaiil ) A gn ol 25y Jla 8 Alaal) Afial) dandl] ) Ada) el (38 sal)
elaall 3 Sl 45 sadll S clalall 332 ) ol il elaall a5 o) &5l (i g ylal Llad) diall o i) oLl
(d21.2 Jsid) S
locou| o0 3

Simulation run.

[ NEXT RUN r—advanoe " to end of simulationrun — Nr 2 ‘:—l - - average |
—— | [0 ds— |Stresses arop cyde
VW 50il Salinity...eeeieieiii i, ... none ..
- @ todate | 2 _v| May ~|| 1880 P fba

ETo d;

water stresses

Bl [ v e T e || | I R
Irri mm/day = 2 May 1980 Biomass | 18.345 ton/ha
water__ ds/m Simulation run: 1/22 \‘ Dry Vield| 8807 tonha e
Climate-Crop-Soil water I Rain  Soil water profile ISoiI salinity I Climate and Water balance I Production I Totals Run I Environment

Root Depth Soil Water Content : 10 15 20 25 30 35 40 45 50 55 60 vol%

00m [ s e | o |

0.10

0.20

0.30

0.40

0.50

0.60

0.75

0.90

1.55

| Field capacity (FQ) v |—Taw]| 100 _:j %)
Field Capacity (FC
FC adjusted for watertable
¥> Main Menu

< Numerical ou{Threshold deficient aeration
~—————————————{Threshold canopy expansion
Threshold stomatal dosure

Threshold early senescence
Permanent Wilting Point
% TAW

no line

Update

daild LiSoil water profile’ &l sle ghie dgaly b el daaa b o sina Juid) :d21.2 JS&
Simulation run menu slslaal) Jaads

179



Soil salinity sheet 4l dagadgaly o

Lyl pdaie b bl 530 50l el jls 4 5all A gle adae e oy BUSLaall s AadlE 8 4 5il) s sl dgal 5 b
(€21.2 JSall) slSlaall 3 58 oLl (g asy JST iy g H0a) ddkaia

" to end of simulation (18 August 2000) average
: . I: o days— Stresses crop cyce |
T | SOil SANILY. . evvvvrirnrne 8% .0 2% ..|
INPUT 19 August 2000 @ todate [18 m 2000 temperature (Biomass)...... none j none
ETo mm/day || - water stresses

Rain mm/day - Production

— stomatal dosure.
early senescence

Irri mm/day
| ;ﬁz—] ds/m

18 August 2000 Biomass | 6.814 tonjna ‘

Dry Vield| 4.186  tonha sol fertity

Climate-Crop-Soil water l Biomass I Soil water profile

Soil salinity IC|imate and Water balance | Production | Environment |

Soil salinity profile — Salt balance of the soil profile
Soil depth Soil salinity s

from - to e = dS/;" in soil profile [~ Total (ton/ha)| |

pctes 0,000 ton/ha 5.280 Soil salinity in

‘ root zone
% = — Salinity stress
[~ stored in soil profile — Str 28 % ‘
20.005 ton/ha Salinity root zone —

[~ root zone

I ece |[MEEE ds/m

W[ 72 ton/ha | ecsw| 1335 ds/m
1.20m [~ Crop thresholds
= ~ = ECe min ECe max
drained out Total (ton/ha)

i 0.000 ton/haL 2.939

‘rT“Y-[T‘dS/m

linear

Close

no capillary rise

1.10-1.20

> o
|I’ & Numerical output

¥> Main Menu 75 Update

Judi Aaild 3 4, il da gla dgal g 8 salt balance gelall 4331 sag i) s gla S5 a0 1021.2 S
Alslaal)

Climate and Water balance sheet skwll &) gag gliall 4galy o

(48 5 omall) A2 jiall slyall (Al M) & puciall slyal 5 oadanad) (ol s saanall G il s 4y il Hal o8 slhe) &y
s G ol llee (i je s BSLaal) Jois A8 3 olaal) 45 ) ga g Fliall Agal y B (52l g& Y drainage
.(f21.2 Ja)Irrigation Events sl <lilee

= Irrigation Events - . E=ni=l
2% Simulation
i =5 —— - N | | Event Day Date |Netapp4icaﬁun (mm) IECW (ds/m) I
‘ e £ 1o end of smulation (18 Au = W 75 vy 0 = =
= = i:r 10 joae f 2 60 |29 June 2000 0.0
@ todate [18 ~|[August |

| e l 3 80 19 July 2000 50.0

P 4 100 |8 August 2000 50.0

18 August 2000

Climate

INPUT 19 August 2000

gowng [~
degrees °C.day

\ Soil water b

| rom: 1 May 2000 to 18 August 2000

mmj/day
€02 : |369.41 ppm ——————— Evaporation (E):-‘ 0.5 — 1257
1
Efo: B8 mm in growing cyde —-| 125.7
Rain:[ . o Transpiration (Tr) : -| 13 |= 2182

I"H-— m:_|

Surface Water : | 0.0
Runoff :| 0.0 —
from :
ot:: i‘;‘l‘a:glugtw — Infiltrated :{ 0.0 —{ 254.1
= = Drained : { 0.0 —{ 193
GD: | 16726 °C |Groundwater table
ETo: [ 6033  mm ‘ absent T Capilary Rise: oo

Rain: | 546 mm

Irrid 2000 mm _4@7

’ & Numerical output

Irrigation events

\

\

Update

s Aaild (8 dilal) 435) gall g Flial) gl g (b 4 il) olsa 41 e Eliall il el Jly o2 e 1f21.2 S
A alles daild b ol cliles g BlSlaal)
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Production sheet gl igaly o

ante Wiy Y i 08 Sl deay) Ll e el slae) o lSta) Jui a3 Loy dgals b
dadaial) 3y gall ALY A0S i pe Ll a4y (921.2 JSAlN) HI Sbasll yi35e Jies e and post-anthesis
sk gl Bl A pea slea) e s coladll e Ol (b 5 o (Sl (pn (IS () o) Sy i
e aa g JSU il i) ET water productivity sl sl (3:1) 4l e il glas clac) Ll oy Aoyl

(3 adiall oludll

daiial) ddad)
yield
WUE= produced

WPg; =

kg (yield)
m? (ET)

water
evapotranspired
- A ol paa

Simulation

REPEAT '—- advance

SN —e Stresses crop cyde

|:6‘ to end of simulation run — Nr l 1 ‘:_l average

INPUT 26 March soil salinity

26 2001 ‘ C todate [23 v|[may || 1380 o Y s S
s ] Pt 7 water stresses s
Rain | mm/day Production ~— canopy expansion

OUTPUT —— —stomatal dosure........coenveininilin
Irri mm/day | 25 March 2001 Biomass ‘ 12.714 tonjha early senescence
water - Yield |_6—1_F i sofl fertlity.........iiisimiianadise 4% ..
| I—-‘ ) ds/m, Simulation run: 22/22 Dry - fe 438
Climate-Crop-Soil water I Rain I Soil water profile I Soil salinity I Climate and Water balance ~ Production I Totals Run [ Environment I

Growth stage: after cropping period

Biomass Crop cycle
produced since start of simulation ton/ha Length (starting from germination):........... 167 days
Actual produced ..............ouemenensnsaasones [ 12.714] ]_,%'2- 5
- no water stress o - ivi
Potenttel Wosass| - oo s o thtyseesr.| 22268 | ET water productivity
- no soil salinity stress 2.08 kg (vield) per m3 water evapotranspired
- no weed infestation |
Harvest Index (HI)
[ Effect of water stress on HI @ HI <= 48.0 % (Reference HI)
Biomass ratio (' %I 100 ; | Flowering penod
for given soil fertility! ~~ i <=-5 o Degree of pollination : 100 %
at start flowering period ——®HIl <= 48.0 %

|—\ Vegetative period....... +] 0 % L
jDuring yield formation... +| 0 %]_,T % <=-15 9% Harvest Iad

43.0

HI(adjusted) =48.0 % =[10 x[%0 %

\I l & Numerical output > Main Menu Update

Wans g W JY) il 8 el dgay) il g 8 Auial) sbyall dsalil) g 4 gaad) ALSY L) (o cilaglra 1g21.2 JSA)
Sllaal) Jadi daild b sbaal) jdige Jimd o
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Totals Run sheet cdbaddll Jal dgaly o

<yl sl (e 23a 23a] totals (AeaY) e Slaslaa elac) ol alSlaall Jols Aaild 4 Sl s dgal s
(h21.2 JSa) sSlae Jsnii JS dlgs e (D21.2 Js2a)

REPEAT |—advance {* to end of simulationrun — Nr 1 il average
r:(‘ 10 doys—— 888 Stresses crop cydle
S o | 1] none ..
INPUT 26 March 2001 {" to date |23 _ZJ[ME‘I __'_” 1980 temperature (Biomass).......ouvuieeens/ons 3% ..
ETo mm/day P d = water stresses
2 [— roduction CANOPY EXPANSION. ....evvvssssssdins none ..
Rain ey OUTPUT —898 . |—1371—4—t h —stomatal dosure.........cceinininilins none ..
Irri mm/day | 25 March 2001 Biomass . on/ha 3 ear_l_v senescence
water Si lati 22/22 D Yield IW ton/ha sol fEI'hhtY """""""""""""""""""""" AR
=t imulation run: iel 103 i -
quality ds/m ry = =
Climate-Crop-Soil water I Rain ] Soil water profile ] Soil salinity ] Climate and Water balance ] Producton ~ TotalsRun | Environment
10 ton/ha
8
Yield 2
4
Select parameter l
2
0
smuatonran| | 3] [ [&] [ Jof [ [z [ [1s[ | [re] | [a1]
1000 mm
BOD - o oo e o e el
Rain 600 e e WM W
400 — (R e EEEEEEEERERE] - - - -EREE - -- -- - - -EECECEEREERERRE] - - - - - - EEER: - - - - EEERRRRE - - - -- -

200

I £ Numerical output > Main Menu Update

4 dlaial) f gl (BlSkacall 358 DA) AlaaY) 5 shaall Jghagdl g dadaiall L) oo cilaglra th21.2 JSAI
Sllaall Jadi daild & coladal) el dgal g A cOadl) amia £ g ydal
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SUSlaal) Jeht Aadlh ORI Nan) gl s B o all L LRI (S (A ) jhal ) :521.2 Jsaadl

Symbol Description«iwagl Units
el Sfda gl
Rain | Rainfall bl J shagll mm
ETo | ETo e el i Al mm

GD | GD saill 3,0 5 dila 3 °C

CO2 | CO2 O Sl sl S Sle €5 | ppm

Irri | Irrigation s mm

Inf | Infiltrated water (Al Ll1) & i) olsal) mm

RO | Runoff bl ol el mm
Drain | Deep percolation Gaand) () opstll mm
CR | Capillary rise il gl Y mm
Evap | Soil evaporation LA A mm
E/Ex | Soil evaporation (relative) (ell) 4 A %

Tr | Total transpiration ea ) zull mm

Trw | Crop transpiration Jsanall e il mm
Tr/Trx | Crop transpiration (relative) (aill) Jsemnall (g il %
SaltIN | Salt infiltrated in the soil profile L, i b uidl 2V | ton/ha
SaltOUT | Salt drained out of the soil profile 4l ahais (e oy padl 2l1 | ton/ha
SaltUP | Salt moved upward by capillary rise ol g ,Y) b e elall 2l | ton/ha
SaltProf | Salt stored salt the soil profile 4 phais 8 o33l 2l | ton/ha
Ccyle | Length of crop cycle saill 350 Jsha day
SaltStr | Average salinity stress Aa lall alga) Ja sie %
FertStr | Average soil fertility stress Tl A pead Alga) Jau gia %
WeedStr | Average relative cover of weeds 3 bl liie U ail) Ul Jas sie %
TempStr | Average temperature stress (transpiration) (- A 31 el alea) Jan gia %
ExpStr | Average leaf expansion stress A5l a5 dlea) i sila %
StStr | Average stomatal stress Gilalusall alga) Jaus si %
Biomass | Biomass 45all AN | ton/ha
Brelative | Relative Biomass (Ref: optimal conditions) (Adiall Ja g 0w ya) Apuail) 4y gaal) ALY %
HI | Harvest Index Alaall e -

Yield | Yield &l | ton/ha
WPet(Y) | ET water productivity (kg yield per m3 ET) (UAe 3p 1 Alke 4S) 5 Al ol i) | kg/m3
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Simulated environment sheet (Aalaiall) slslaall Ll 4gals o

o2 IR (e (Say g BlSlaal) Jialal 3 5lal JAY) clile (i je ol blSlaall Jiads 4008 8 BlSLaal) 4l dgal 5 3
A1 el A3 5001 Jlaaly A (e gl pailad (e (S (i21.2 Sl el Clalae )y giatl Load dga) )

2 Simulation

REPEAT advanoe {* to end of simulation run — Nr ] [ average -

i: 10 doys—m— — 0 Stresses crop cydle

" soil salinity. .J... NONE ..

INPUT 26 March 2001 " todate |23 ___" May _:JI 1980 temperature (BIomass).......vveeeerunafuns 3% ..

ETo ] mm/day ‘ Producti water stresses

2 l_ ~ Pr uction ——canopy expansion.. none ..

Rain Oy UT X —stomatal dosure. wfese NONE ..
i | mm/day | 25 March 2001 Biomass | 12.714  tonjha et i
quait:/_l ds/m Simulation run: 22/22 ‘ Dry Yield| 6.103 ton/ha eedin . none

|

Climate-Crop-Soil water ] Rain I Soil water profile I Soil salinity l Climate and Water balance I Production I TotalsRun  Environment I

Environment and Crop
limate — Tunis.CLI Tunis (Tunisia) dimatic data

; & Climate files
Growing cydle : From: 2 OctopreLZVOOO - To: 25 March

rop
E_c ‘ WheatGDDcal.CRO  Calibrated winter Wheat, GDD
Management
Irrigation...... ( (None) Rainfed cropping
i ‘ : moderate soil fertiltiy

Soil

Simulation run: 22/22 ‘

deep uniform 'sandy loam' soil profile

Groundwatemi (None) no shallow groundwater table

Simulation——smulation period: From: 15 August 2000 - To: 25 March 2001

1 Conditions:
Initial.....oovnns DryWet.SW0 Dry top soil (10 vol%) and wet sub soil (30 vol%)
X Off season....| (None) No specific off-season conditions
Project— w} WWinTunis.PRM winter wheat, moderate soil fertiltiy Tunis

\l ’ < Numerical output §> Main Menu | Update |

Slaall Jads daild LA Environment® 4l dgal g 8 5 Ukl JBaY) cilile (a8 1i21.2 Jsdd)
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Options in control panel asail) 4a g8 <l LA 3.21.2

JS.CIJ\) Simulation run Sl Jueds dald Jaul & (,Sgd\ aal e Lg‘)i‘Y\ eﬁ:bﬁl\ O dude ) aadiid) Jeay
(121.2

: o on—— i . Update simulation results ’
T 7 e .

Daily = 2 . Evaluation of simulation results Simulation resuts on day: e
| Crop p and - 17 2000 ; zeRal:ferﬂdnret.Pm\
| [ & Day {l Il soil water content | Soil salinity content ~ Canopy cover and Biomass [ =

Agoregate | ey | Smatontefll  Descipton  Canopy Cover | Biomass | Soi water content soil fertiity stress ... 44 %
I 5 e sl
Green Canopy Cover (CC): il salinity stress ...
e green Canopy Cover (CC) (Maximum possile 3t that date: 57.4 % ) ol sty siress
ear
Graphical display INumeriml display | Statistics | CC:| 574 % updated
! [pay [Month [ear oAP  [sts 8 i
| % ; | |cosmiated:[ 57 %—reduce  ~]by[ 0 2]%
| f | April i May i
8 6 2000 a0 U : 100%. . b
CC : Il |cc T
= el ’ . A
10 6 2000 2 60% - i
e
1 6 2000 43 fl 0% -
12 6 | 2000 2 5‘3’ﬂ 200 -1
13 6 2000 45
1# [ 6 [2000 %6 :
30 April 2000 6 November 2000 |
15 6 2000 47 |
& - o - = Abo_ve-groqfnd Biomass (B): B relative
(Maximum possble at that date: 26.578 tonjha ) 100 %
17 6 2000 49 FXENYs————————1
£ 17.2% —Y: 16.767-
= 0% Harvestindex: 17.2% — V: [ 25879 ton/ha| | 16767
22 Mare
uy
Scroll dswn B:[ 16.767 ton/h updated |
B simulated: [ 16767 ton/ha -] reduce <lby[ 0 §|% l [
|
L

> Simulation r | (‘*)o update | ‘ I
¥
J

Exit simulation run

— Save output on disk ?

N0 azeRainfedsidoret

1
B & Ves — output fles

[V Save seasonal results
[V Save daily results (of each run)
[V Save evaluation of simulation resuts

control
panel

‘ @Can(e\l B exit run I

BlSlaal) il apds Numerical output dsssal) cila jdall ;adl gil) ) aadicall Juay 1j21.2 Jsi

dagly Update simulation results slstaall @ilii &uaas, Evaluation of simulation results
<ty (2) <Numerical output>, 4l s aall (1) Al 4 el ) 483G Exit panel gAY
i Aadld Jind b asail) da 51  <Main menu>(4) <Update> ¢y (3) <Field data> &fis

.Simulation run slaall

o) pasid) oy o (S

Gl e Jis ozl AY) clile b 3l &5 Jies &3 :Numerical output 4l cils Al
BSlad) Jiaii 4aiE & <Numerical output> sl cila jaall ¥ jlad) PA o

BlSlaall il i axdiall oSay tEvaluation of the simulation results slsbaall gili auds
s 51Slae Al 1) adiosall oy (202wl lail) ddia iy Cale 8 45 ja) 4faall clill) e Lsey
<Field data> ifis cilily i ,Lsal Evaluation of simulation results sStssll

Update state variables while running a Sl Jadi U Al & piie Cyaas
BSlaall il Cuaad Aadld b slSlad) Qs ol Alall il jite Enaat adiudl Ko isimulation
<Update> ¢uai el il Update simulation results

Lis Ko :Save simulation results in output files s A dila 8 3lSlaall Cils i Bia
Y R st ) GlE clldy Sjmulation run sSlad) Jads 4 e zsoal die a3l
.<Main menu>

Numerical output 4l s Al 4.21.2

Laaall Cila Al dailE bl Cald) by iy o Says Cila e clile S slSlad) il i Jasd &
bl (e oSar (14j21.2 JS8) <Numerical output>izasd) cls adl sl sl Numerical output
(K21.2) dsine ol e ol (ol 3die JS1) 4 e il JS5
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2% Numerical output
i — e
Dally - ~ Select Output File
Crop development and production i< Caps devespinen. ] Brodie
e " Profile/Root zone Isoil water content 'l
me & Day Range ~ B
Aggregate From 1May 2000 Soil water balance
" 10-day To 18 August 2000 ¢ Climate input parameters
" Month " Compartments |soil water content v
" Year " Net irrigation requirements -1
Day Month |Year DAP Stage GD Z StExp StSto StSen StSalt CcC
oE; 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 23 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 0 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 0 8 0 19 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 15 7.1
27 5 2000 27 2 13.6 0.69 0 7 0 19 8.0
< lj »
[[aJup
Scroll down Scroll to date |
0K |

% — ==l ||

.output files g)AY) clils & Aaal) Sl o e 1k21.2 Jsil)

Evaluation of simulation results slaall gilii audi 5,21.2

observation 48 all cala A 45 jaall Adaad) Cllnll ae ey 3lSLal) ol A ela.uuu' 3 OSay 8lSlaa Lands 2l
Evaluation of simulation 3\Slaal zi ayés 418 ) J gea sl ardiusall Sy (Alial) 281 jall 20.2 Lkil) file
(2-j21.2 Jsal) slSlaall Jaanis Al aSaill 4 o1 8 <Observations> <l yall el jlial 305k oeresults

Graphical and numerical displays 4y dsagull gagall o

ABQ ) eUadll) Jiad) il el COE e panall e anl s IS BSLaal il a3l b andiosall 3ay o oSy
il Lo (Rl ol (s sina s 4y sl

48 ,al) aills simulated Aadeial adll abaddll sl o3 Cus Graphical s case (1
(mM21.2 dsill) - (A leal) Leidl i) as)observed

(bl L3l ail aa) A1 pall dagll 5 dadaiall aill) (1m0 pe b Cus nuUmerical gaxe gae (I

(N21.2 JSal) slSlaall il wpi) Eilean) e (111

save results slslaal) mitii hia o

Al e Glala e s & Simulation run BlSlaall (el 4038 (pa GJ)';.‘\ i 3lSlall o] H.é:.ks; Sl
3\_}53.\\Q&\ﬂ\;éw\hﬂ\djhjfg}:\d\mu@u\ cMeﬁdS&:ﬂ;M\Hﬂ\Lﬁ#QU@G\)'AJQGL
4\_1).\3\ L;;S;AJR:UPJ\I\AESJ\}%;L\J\ ;MS\SM\ C..l\.\.\ﬁéﬂ@};ﬂ:\:\.\bm! Q\A)MQ\AL} :‘:’)\:"*‘“}‘Lﬁ—“ﬁ\)&\t‘“

Gabd\
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iz Evaluation of simulation results. - i N == 7 :

Description ICanopyCover Biomass ISoiwatBoonhent | Observations |

dry above-ground Biomass (B)

Graphical display | Numerical display | Statistics |

5tnnfha g

22March 24 July

|

L ghadll) 4 jlamall agild) o) aa (L) 48) sall g (Radd)) Anlalal) Adlad) ¥ (568 4 gaal) ALY 21,2 J&)
Evaluation of simulation 3slaall gilii auli 4aild 3 ’Biomass* dugal) ALl dgaly 8 (4 ALl
.results

[ESE)

Description | Canopy Cover ~ Biomass | Soi water content | Observations |

dry above-ground Biomass (B)

Graphical display | Numerical isplay ~ Statistics |

observed ¥ +/-standard deviation
6 ton/ha —T—

r Pearson Correlation Coefficient I 0.99 Lolelo]

RMSE root mean square error (ton/ha) 0.2 o0

CV(RMSE) normaizedrootmemsmaeermr(%)l 5.2 Lo )
EF  Nash-Sutdiffe model efficency coefficent | 0.98 200

d Willmott's index of agreement I 1.00 00

Observations/simulations sets (N): ....vvvvvuviiiiinnnn. L
Average of observed Biomass production: ..... .3.980 ton/ha | = I ed
Average of simulated Biomass prodution: ....... 3.940 ton/ha R I simulat

'Biomass* 4l AL dgaly 8 Al (a1 (58 4y gaad) ALSY il Apilan) ) ydisal) 1n21.2 Ji)
.Evaluation of simulation results slStaall gilii ausi 4aid

187



Statistical indicators 4xbasyl <l sl

aiiil 5 o) el variable Jssiall) el #U) sale) o 23 5aill 3508 o (oS auill aiil aga 3 gaill olal audi o
e wadl Be8 (Krause et al., 2005) dabadl o sl je 23 gail) 385 45 jlia g 73 gaill &l jial )b 3 jlaa Ll
Lolas g 548 Lalss &l ydigall (e e JS1 (Loague and Green, 1991) z3 sl e)al il Ailian ) &l gall
S anil) Jal e Adlidall & ydsall e (ensemble i) e sana pladiul g5 pall e 43 Siny las caia
0 «@21.2 SN a21.2 oYl S8 (Willmott, 1984; Legates and McCabe, 1999) z3saill ¢la¥
ol e s cllangdl PO il s P il

b il ol o BISLaall il il 5 sial) Ailan ) )yl

.Pearson correlation coefficient (r) o sw_m b)) Jabas -

.Root Mean Square Error (RMSE) Waall &y lasssia )3 -

.Normalized Root Mean Square Error (NRMSE) _iaall Uadll x50 o gia 53 -
.Nash-Sutcliffe model efficiency coefficient (EF) —ulilu- 5L #3 saill 3.6 Jalas -
Willmott’s index of agreement (d) &8 sill & galy ji5e -

Pearson correlation coefficient (R) ¢gwuw Bl Jalaa

A G e 1 e Ay il Al 5l s ] 5 1= O O el ded £l T

_[_Z0.-0)(P —P)
JZ(0,- 023 (P. - P)?

zasaill O a1 5 cdispersion il dueS b sasy 4l g 12 amals 1O smon Bl Jabad el cusll
Jalaa 3aua A 4l () o4 o (S o) el underestimate s o Jl 5 overestimate s b ally 53
NS b sl Gl agle Gl & 4l Lead Willmott (1982) S <l (Krause et al.,2005) R2 sl
el Tadll st afad 2ty 23 sail) elaf sl aldia¥) die cplline 153585 Le Wlle 5 0l 5 12 5 1 alalandl)
el Slaglas Lo Jgasll (Pi — O bl jall 5 3 saill < 505 o _4lY) analysis of the residual error

(2.21a)

5 AQUACTOP (8 AUl el aa3ius i G815 () 1 G A A Al 5l Cam 15 1= G 1 A 251
Lasd 4y 513l
Value for r Interpretation Colour code
=0.90 Very good YY)
0.80-0.89 Good oo
0.70 -0.79 Moderate good °
0.50 - 0.69 Moderate poor °
0-0.49 Poor oo
<0 Very poor YY)

Root Mean Square Error (RMSE) Uaill g se e gia jia

el s e daasina) Alasy) G bsall S8 e 3aly 8 RMSE @ e b sl Uadll o je Jasigia 3a ¢
T3 ) pall y (el ill) il G (3 AN lake Jass g ity 5 <(Jacovides and Kontoyiannis, 1995)
O g saill e elal 8 Sl Al i Lty crdsaill i el ) O Al i Ao ge Al Y L () 0 (10 4laé
On G Y sed dld ey O il yally P il Slas g o Gl ansia gadly 4 RMSE (2 Al 3 ual

. underestimation &l 2 y gverestimation _sa&ill 3 Zallull
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RMsE = | = F =) (2.21b)

s csquared values iz » o residual errors 4gsd ellaa¥l cilus o 4 4ids 8 RMSE s 2l
Legates and McCabe, ) daidiall aslly 45 lia dyia i Aluddl 8 Zlal) aill ST 8 elae) iy ol Lo i
il @l 5l & 135 (Moriasi et al.,2007) Tas s3Lal) i & jlaiall aill € <8 dulua RMSE o5 (1999
il U dse ey i L esquared b e Led el (colbll) el o 58 (Al dilan ) &l jdisall (S Cania

sl 8l 15 (d) 5k e (EF)

Normalized Root Mean Square Error (NRMSE) staall Uadll &y sa o gia Jia

Jlae i3 23 saill HLAL ey Y 4l cs s 504l (Variable dssidl) juaiall Guld Sl s lgie e RMSE oY
dsud) 3lae (Sa Al (Jacovides and Kontoyiannis, 1995) 4l -daliall caglall e auly
.mean of the observed variable <l ll jidl b sie aladinh RMSE Slasy) yds4ll (normalize
G ol GOBAY) e T jdise Janys 4 sie L€ NRMSE el Uadl) o s Jassic jda (e uadll S

)yl 5 23 sl

P-0.)° _
cr{m&;:%‘jzl’ :) 100 (2.21c)
1

10 &m OIS 13 3335 %10 0o J=alNRMSE  Slanyl jbsall culS 13 3 lias (dadaill) slSlaall lie) (Sa
%30 oo S S 1Y A s %30 A 20 O OIS 1Y 83 sal) Adaws i 5 %20 5

Laid 43 50355 4 5 4ae 38 5IRMSE SCV(RMSE) il AQUACTOp (o &l el i
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 oo
> 46% Very poor (YY)

Nash-Sutcliffe model efficiency coefficient (EF) «iuSilu- iU 73 galll 3eliS Jalaa

Nash and ) <l el e ae & lie sl variance wbaall oedll jlasall sy (EF) g5l 3 Jalaa o)
A daall lLl) Jilie 481 al) bl Jaladia (o) (siaiy (530 s ) EF s AT ey (Sutcliffe, 1970
0S5 Ladie 1 Al ) ALl 3D e 7 5l 55 o EF disell (S (Moriasi et al., 207)1:1 ball ce
i O 0 Al i (s il el 23 geill il o M il ) s 138 2a) g (5 sl EF 4ad
Lyl Jassie 5 Latie aanh i pall Tl il Lal s pal) bl Jous gia ey dapna b saill (i)

EF =1-

> (r-0)’

>(0,-0)’

Zsaill ol i (e Juadl

(2.21d)
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el el 5 )l 850 )5 sl 138 ad e | jaS Taae Gllia o i Lo st s cal s JS plaiu) wli EF el o)
opil) Ay il ARl ) Tas Lales Gud EF 08 ¢ 12 s «elld a5 (Moriasi et al., 2007) dulal
.(Krause et al., 2005) z3 sl il dagiall

O ) 0 Al Jpdi s cAadaiall s Ll wil) (s o8 (38155 ) 1 el 55 Cum eI 5 1 (o EF 4 )5
Jadl s Aulial) aill Jass sia ()5S Lodie Caanih ALl Al Lal Auliall all doss e 483y & 3 5aill (o Gad sl il
Lt 4y uili a5 EF miiil AQUACTOP (o Al cilagil] aadind | 3 gaill 5
Value for EF Interpretation Colour code
20.80 Very good YY)
0.60-0.79 Good '
0.40 -0.59 Moderate good °
0-0.39 Moderate poor °
(-10) -0 Poor 'Y
< (-10) Very poor oo

Willmott’s index of agreement (d) @5l cigals ydisa

L) (e dad gial) i) Led s Al da el Gabdl (Willmott, 1982) J& (e (Ba)) Gl sill yhise o) 8 o
al e iy il “potential error” daisall Uaally Uadll a e Jav gia (o danil) il 138 Jiay | 481 5l
o gie I A8 5l ail (pe calilisal) 5 480 5al) el o gia ) And giad) il (e clilsall oy sl Aillal) ol 5 gane
S e 8 ALl EF igall s 12 pdipall dpulisall alaadl e el 138 Gilaty (Willmott, 1984) 481 al) dadl
150 o sdsd 13 74l 54 (Legates and McCabe, 1999; Willmott,1984) z3 seill J& (e ypasill Jul&s
el e Aad sial) UL 5 A8 ) UL (s a8 381 65 ) T Al 5 Lt G 5il) e ) O Aall S Cas

Z {F; -0, }2 _
Sis- o]

e s s gisall el (S Lavie i (0.65 G ST) T el il e J el (S0 438 d S 5all e 0
Krause et ) sl e Qi g adud) ) Tas Gl 52 JIp YV d disall ol ¢(1982) isalis W 5i e a2 )l

d=1-

(2.21e)

.(al., 2005
a3k (Al siall  dnliall UL G a5 38155 (A 1 g 381 6l alaadl ()0 ey i 150 0w d A )
L 4y 5l a4y d sl AQUaCTop (8 4l eyl
Value for d Interpretation Colour code
20.9 Very good oo
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 oo

190



References g 4l

Jacovides, C. P., and Kontoyiannis, H. (1995). Statistical procedures for the evaluation
of evapotranspiration computing models. Agricultural Water Management 27, 365—-371.

Krause, P., Boyle, D. P., and Base, F. (2005). Advances in Geosciences Comparison of
different efficiency criteria for hydrological model assessment. Advances In Geosciences,
89-97.

Legates, D. R., and McCabe, G. J. (1999). Evaluating the use of “goodness-of-fit”
measures in hydrologic and hydroclimatic model validation. Water Resources Research
35, 233-241.

Loague, K., and Green, R. E. (1991). Statistical and graphical methods for evaluating
solute transport models: Overview and application. Journal of Contaminant Hydrology 7,
51-73.

Moriasi, D. N., Arnold, J. G., Liew, M. W. V., Bingner, R. L., Harmel, R. D., and Veith, T.
L. (2007). Model evaluation guidelines for systematic quantification of accuracy in
watershed simulations. Transactions Of The ASABE 50, 885-900.

Willmott, C. J. (1984). On the evaluation of model performance in physical geography. In
Spatial Statistics and Models, Gaile GL, Willmott CJ (eds). D. Reidel: Boston. 443—460.

Willmott, C. J. (1982). Some Comments on the Evaluation of Model Performance. Bulletin
American Meteorological Society 63, 1309-1313.

191



Updating results when running a simulation slslaall Jadl sis ailill) Juas 6.21.2

Need for an update of simulation results slsaall gilil Jaws ) dalal) o

:sh L AquaCrop gl Sy Y
(B) &Y (358 4 sual) AL 5, (CC) (Sl slaill (o Jo Ja i LelSs L 20l cabiall ¢l jaY) el péall -
sl J3A

OS5 O (S I dais (seepage i) Ll ahie )y (e patal slaly o @Y adald) s bl Gl -
ady el &5 Al all) e Adlide oMol 5y sSaall Culaa¥) o2a Jie a2y (B-2) 4l 8 W) akaia 5/ 5 Bs CC a8
i Gl Gl sl sl el e ol Bas ety a5y IS 4l 2ie CC, B, (B-2) cuaail jLall AquaCrop

(8-2) si/5 Bs CC J Usaall adll alasiuly Cuaaill 3ay 38l AquaCrop g .psd) lly 3

e bl lalac) e il el Auliall 5 dadaiall adll G GBEAYT of cdaarilly ALl U8 andiiaal) aSUy o cany
e paiall U G agy @A geanall L ety G Al s dpan oy ol Al e el @l il L
-J

A Ly gl e g aall Jiall L dlia (g hadll Jolagll iy —

s S5 &y s (ETO) snl) Gl il s, —

e S5 baxme (ZUWY) 5 Jsmmnall ki e 555 0l (Sar A) slsell 301 nda 0 —

sl A 5 Al Al 483 Ada guae Alln B ) 90 Jsha s laill La sl sid

A8y dase Gl pall ) aay) m 6 —

determinant sl Ll 5 o0l daid) Jualsdll Ala 8 48y s Jla Y saey &l o) —
fruit/grain crop

Jymanall ki e Jig 5 (ke V) 4l Ge Al e JIES 5l oadandl o pad) e i Al Jaall 50 —
A8y Baxse (Al 4 peas) ZliY)

Ay aaaae gl llee JS ilal) Gulail) See g S —

A8y axae 4 ) il Caliaal 400 jadll 4 i pallad —

e;s:d\ ‘L}l‘;j @Jm\ Diab la g Jaadil) Ay die 3SaL) @Lu dgﬂgéc\:\;j Lﬁﬂ\ @J\_ﬁ\ 28T (5
,(‘to date’ gub (fia 1 LAl Uil slSlaall Ju i 408 (e 3 el 4 1) 454130 8 advance panel
BSlaall il Jpaed Aaild ) lld dey aodisal) oy (@-p271.2 JSE) 2anall o gill b slSladl) (il 5 Q5
Jiul & 4l by ys & <Update> de &Y lssbUpdate simulation results menu
A il Al A i (s sine o gl G Jamy o Al 038 3 paiiasdl) by (3-j21.2 JSE) dsLal)
Crn i ol 380 s (D-021.2 JS) Alall (a1 (358 Ay saa) ABI 5 Sl eUadll 5 (2-21.2 JS4)
(b-p21.2 JSa) slSlaall dxlie 5 slSLaall (il Aadld ) 5252l e lic V)
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| contowe '_N"m

o end of seraiation {25 My 1390) o
(a) C| 10 dewm 1o 51 May 1590 Stresses T oyde
WU 24 May 1930 & tdate [ 'H"‘ ,I 0 PUTT RS T R i
o |_1;r mafday | % ‘ ! Ewﬂvrﬁ"r, v MO 44w, MOPE
e sture (fomass) 1%% %
Raln [0 meniday Product_lon tisdradsl
i (oo mewfdsy | 20mey1090 piomass [ 3152 e COpY BONTN e K i FOOR L
- a0 ek —ctonete dosre. . None . NOre
“u“ —| 0,00 dShn Viokd e early penescence o NONE
Omat=<ropal wates | Ran | Solwater profie | Soi sainty | Gmate and iater beisnce | Freduzton | Evronmant |
10 nnjiday
Tr
o Sk |
ER
cC
[
e (day) 100 120
1 i 1 1 1 1 1 s;%
Dr _| Flovesng
[~ Onn fr—
L1}
100
150 — o B
m = e o
' G unetica cutout & Main Mesw | 3 Lpdste

K i_ g # 2 20)
REFEAT advance g mer.no andeion (25 uly 1930) A

(b) = — | 0 Ay — Stresses trop cyce
INPUT 25 July 1990 odete 0 oBrer =l[ 5% sl sadty.... o O0re . rone .
Eo | mm/day Lot O [ o Emlfzvsm... rane .,

e Prod|“:t| tereperabure (Bomass).. ... 3%
Raln ;_""Iﬁ! OUTPUT f":' water streseey ——
i) mwidey | 24 July 1990 Biomass | 6575 tmbe —campyepasin, . Xl 3% o,
= : — stomatal cosure....... nore .., pane .,
ity d5jm Vied | 3290 tmia eorty senexcence . Noce |
Civate CropSal weter | Rain | Sol mater peofle | Sof sty | Clinate and Waterbaience | Aroduction | Emirconent |
10 vm/day
Tr
0 Scde
A%
cc
0
tme (day) £
1 1 1 1 1 1 1 1 1 1 1 L
SAT
Dr _| Flawsing

} G Numesical outoet B> Hain Henw 5] ot

(b 4 24(CC) sl Alaie i) 5(CC) (Al Ui 5(Tr) Jymanall il Apdaial) all :p21.2 JS
Sslaal) Jads g sie (D) (Slslaal) Janes Aaild 8) 20 May 1990 (2 Jsaill 38 (a) slslaall ol daild
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] E}nﬂamrsuhmd&;?
20 May 1990
(a) Sol water cort=it | Sof sty contert | Canspy cusr and Bamass |
water content:
so" oter "" Soil water —dk S |
Sol depth Sod vester content | soi vastet cortert yol %
from -t Actusl  PWP  FC & I ———
m velt WX W wak 0 10 0 ;40
0.00 - 0,10 9.52 000 000 00
0.10- 0,20 1000  $00 D00 M
. - 0o0 m |
02 -0.30 1001 2000 30.00 5000
03-04 22.14 .00 V00 0
0.90 - 0,50 2693 P00 P00 DM
0.50 - 0.60 2947 .00 000 =0
0.60- 0.7 3000 000 P00 WM
070-080 | 3000 200 B0 oM :
— £8 11 1 SUETETETERT - - - - - - - ~EEREEEe
i 030 0.90 3000 000 .00 000 i
0%- 100 [ 3000 300 000 5000 —
e .00
100- L,10 3000 100 .00 20M
110- 1.20 3000 000 3000 000
)

Simudation readte co day:

20 May 1950
(b) Solviater contont | Solsdinty cantant  Canagy couer and Bamazs |
3 sol fertity stress . none
T m Qn‘w Cover (Cc)‘ iﬂlﬂf‘t\ alrass ... none
{ Maxmum possichs at that dabe: 73,7 % )
wpdoted
CC:' 303 % — recuced by 62 % ‘

&
R

209, -{==emssttieeaa s TSI EBH B 1*

20 May 1330

2 March 1590 24 July 1990
I Above-ground Blomass (n):. B relative ”
{ Maxamum possile at that date: 3,153 tonfhe ) I8 %

- ield (V) -

ﬂyvc']ndu:l!-‘)'&v——v:] 0.000 toa/ha
. updated
B:| 1198 tonjha recuced by 62 % ‘

ounustd [ 5052 tonfhe [eoke  v|byJoz a|w

, [ X Corcel ] £ Stmudation nen (@ unoo update

LS 20 May 1990 guutis () (398 Ay gad) ALl y ALl slaili(D) 5 Alall 4 (s siae (@) :021.2 J8&
.Update simulation results slstaall guitii Joams daid 3 Lghoas of Lgialal cuds

Guidelines for the update 4 shll g & gl AL g Al pUail) 2 Joaail il o
of CC, B and/or ©

sl Sl 3 ad) el (S 53 i) anl (e ST Y CC el elatl) sSlaal il e (el (3
Go Vsl (580 ey il ime Ay ks Jla B adde Jgeanll (S 3 CC J (o) ) 58 138 o Ly (S1
Lt 28y Aa g (55 Y 38 3lall 5550 by Jsmndll Linslsid) Jaalaall Cile 3 Aalad) e <l el
J(&L\.\n GM@}H\:\L)“M;&\LW\ 9\}@\c)‘);h)d)cu\uh@c\}@\ﬂj\ﬁkﬁ\_ﬂ:uc(:\_\.\.\u

-
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o2 Jin ¢l ya) J8 (Ui Lee lilide 4y 5il) 4 pnd slga) 05 8) Jiad) 500 cile 3 4 1) & ead Cillae) i/
LCSaal)

£ s Y daal e el a1 1Y GEad g )l o claY) J8 sl eUaall Cuaas of Jalas 3 -

@)*aﬂ\ d;‘),d\ Qggcy'aﬁ"&gﬂ\ BJJJ@MJWL}‘) u;;;!\/}dﬂl;m‘iwdw\ o \J\ -
(Al A el Ales sa 5) Hla JY) Coatio aay Sl elaall 8830 ) Lﬁi Jalaiy AquaCrop o «(z WY s ya
Y 535 25 e a1 31 13 gind ((CCX)) CCU Aad ool ) sl o ¥ Lotie i

) aall 13 of Ly S5 o sl @lld 8 aalis) Sy o (a8 all (e ST ey BSIaall B A Jated (Sl (g -
<l il ) e 3Eal Y 5l ety 43ld slasall (uilall Cagplal B ikl B adde Jseand) S 53 2 B
S/ s (R Ll 4y ddasacae 5S5 Y 8 3lall 3590 Jag J panall bin ol 5id) Jpanall Cala 8 Aailadll e
i (4 sead) AN 2 5) Cacads 38 las Acadiial) ol sgll 550 a da 3 (55 38) Fliall Cale b ol sgdl 350 da o iy

¢l yaill oda Jia 6l ja)

padiall (Kay g yaad)l HI 4 liic) MR e cdlld pas 38l Juanis o 3 pilie (V) Alad) Cuans oSy ¥ -
Ll o WY Als je 8 HI da o)) JaaY A 5 31Saall B da Jasa s (H1* 0.01) /Y ) Aidl B Gilaes
e

b zensn a L) (il 258 12) i i jan (e 5yan S b (B) piaiall ) &l (5 e Cunss Ka -
(BPWP) 1l Jpeall ik i el G il (5 gina s o (BSLaall Jsni Bl (n " il sloa adale” dgal g
Sl o A s 23 2 50 8 s S m e ) DAY (Genll 3 3 oy 5 il (BSAT) il i
0o il sl (e i el 138 e (5585 o (S B O Ly oS15 . BPWP - BSATGM 7 Ja § baws
Ll e ostall e 5all 84l LaaY Uil s <yt o) ya) O Rl i Caliaal Al el 4 ) Gallasd
Gsine Al Ga Al o Ll Ala ol Of (S Laand) 4Bkl ) Cus GPWP @iai § i o (Ka

((Bair ary = Bpwp/2)) Al U5l i 6 oLl (5 sina Cauai 5a Ll sa 2 G il 8 Ll 2l

Output files gl AY il 7.21.2

JSall & main menu A N A 50 L) slSlaall Qs 4l (e z 5 5al die Cila il Biad jld s g
(r21.2 Jsall) slSlaall il ansig dliad il g dpa gy BlSLae il e (o g8t Al lalall G el o5 ¢(j21.2
<OUtPUL ) LAl paiesdl i AQUACTOP bt OUTP sl (g (punl i) IS il (345
2 il mie axiiuall (Ko Output files. il il clile 4ali 8 Ledaia aay ) Gl a0 files>

(r21.2 J2all) o 3atl ey s ) A0Sl ity f Aalide eland pladiuly Jaoli S 2ie S1Sladl

a5 alladl (pe 3 3all EXCEI gl iy i) g la i) (S
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Specify directory

Specify file name

Select Outputfiles

e
Output files T
. seasonal results: I
A i ¥ [ Totals smulation runs Project2ARUn.OUT
REPEAT advance « daiy results:
E(‘ Ex | @ |
:‘" ’Sr!;"_'.. g @ todate [24 ]| iy - ¥ [ Cimate nput data Project2AClim.OUT
o mm, S el RO =
Rain majday | Producti : ‘;”*“W‘W"mm Project2ACrop.0UT
Irri mm/day | 24 3uly . ' bt lla il o
vm:r___{_ dsim Dry Yield| = ¥ | Soll water content (profile and root zone) Project2AProf.OUT
RO [V | Saitbalance (profile and root Proj It.OUT
CimateCrop-Sol water | Ran | Soi water profle | Sof sainity | Cimate and) [ e O bt =
10 mmiday [ [ Soi water content (compartments) Project2ACompWC.OUT
Tr [V [ Soi salinity (compartments) Project2ACompEC.OUT
¥ | Net irrigation requirement Project2AInet.OUT
0 Sale L X none
o8 evaluation of simulation results:
cc W | Evaluation - data Project2AEvalData.oUT ﬁ
[V [ Evaluation - statistcs Project2AEvalStat.oUT *
0 S—
time (day)
i
Dr o |
x| y
— = R Fo—
50 i [V Save seasonal results i
190 [ Save daiy resuits (al 8 fles)
1005 [ Save evaluation of smulation results
200 — L-(dataandstatistcs)y ~ \| [ TUTTTC
’ & Numerical output Eredda | D Conce | Hectrn |

duild B ) AY) Clild file name Cilal aulg Path el s L A0 a3 clilal) yaas 1r29.2 JS&
cila Al aildle

Daily results 4wl gilisll

il piall A8 (i je 2% (€21.2 Jsaall) Gl @l i) e (s gias clile 8 (e da sall il Cila i Calls
(z)AY clil) 25,2 ~udll 4 key variables 4w )l

Seasonal results 4ladll gl o
(RUN.OUT) 4uleadll il cila jaa (3 535 Liad Sy

Gl 833 sa sall ULl e la jiul Sy (ZIAY) @lile) 25,2 (848 sa 50zl JAY) lile A s jaall & jpadall )
sl g dalladll o 3y jal @lls g Jghaadl el o pladinly
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A sl Blslaal) @il as (8 output files) 4lall 1 AY) Clila (5 gy (ol 53 Cilal) aud 12.21¢ J gl

Default file name

() ) Cilal) o)

Content

$ giaal)

ProjectClim.OUT

ProjectCrop.OUT

ProjectWabal.OUT

ProjectProf.OUT

ProjectSalt.OUT

ProjectCompWC.OUT

ProjectCompEC.OUT

Projectlnet.OUT

Climate input variables

Jalial) JRaY) &l yaia

variables for crop development and production

Jsanal gl 5 ) shail <l jaia

variables for soil water balance

Ll elie 43 ) sal il yrie

variables for soil water content — Profile/Root zone

sl dslaia /5 -4 51 laa (5 siaal il yaie

variables for soil salinity — Profile/Root zone

A / s 1 — Rl el e

variables for soil water content — Compartments
i aadl A0 slae (s sinal S it

variables for soil salinity — Compartments

S aal) g il A e (s sinal & yxia

variables for net irrigation requirement

slall sl ZliaY @l e

@

Evaluation of simulation results slStaall il auis o
(021.2 Usan) cila sae ile b Sl ilis api o J45 g

LBlSlaal) il anl cila i ALl Gl giaall g ol 8Y) Cilal) sl 1d21.2 J 93

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);

g gl ALY 5 bl cUaall dndaial) o) o 8lSaall 8 58 (e posa JST (g ging renliball cils jaa il
A bl Ll il e Al Aylaal) il ) 38U ALl &y 53 s gina g

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).

6 sina 5 Ay ol AV 5 Ll oLl SLaall il oy cililimn) e (5 sing dilias) Cila i Cile
kel &
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Evaluation of simulation resultS sskaall gilii auis 2,22

o Sl (e Al J sanall Ale CEDERY Ly Aiklal) (JS0Y) cilile 23,2 ki) cidlaaall cilily (e S5 8
g_ul.ual\.iaku iy tu:\ dﬂ\ 8 WA | EETETLLY EEA | Uaad die cuaaﬂ\ &LIL\LAL ¢ ) el d}..é;d\ ale
(e JSh pSa ) lalgaY) 5 dualadl &l jial jb ils ) cAquacrop <l bbis (222.2) JSE) G

& CC Jall slball 43 sa0sg Aben ga 5 (a1) sae iy qusi O) ((CC) sl il ellaall 3lSlae 1
< yial 5 Adans g il sUaill ) ghai G g oty Asiial) 2y goal) AV £ 5 ool ol £aS] a1} Claasall
Qi ) 2 00 B a5 Ay il A sle s ol lilen) (s of oSy Ailae el s catially dilaie
tdainall o shai e Al eUazll ) ghai ((uaii)

Al As sla g alse 3335 Gl JI&y Of Sy, Sl sl ae il oty 1(Tr) Jyeanal) (o i) 3Sae 2
bl BN Y Aaii i) (e ial) didaia

olsall SISl o B a1 (558 A sand) AL ) liy 2(B) oY) (358 A son) AL ) 5lSMae .3
(B Sl 4l 4y pead 5 551 al) da s lalea) st Of (S e 2y Al

Hisas B Sl V) (55t A guall AN #U5) dad 0 JealaS Y iy () Jseanall Ao 3Sas 4
Jaaed Jal sy (HI0) oan el dbasll pdise dad Joaad Gy b e (28l HI e Jseasdl 255 (HI) dbas)
Sl (L calalgaly) il
crop specific parameters (conservative parameters)

cultivar specific p (length physiological stages)

—— management planting) and rooting depthidevelop

step 1: air temperature (GD Days)

Green Crop Canopy (CC) Development E leaf expansion (Kserp.w)
] |—— waterstress early canopy senescence (Ks..n)
: — g mm leaf expansion (Ks exp_d
] maximum canopy cover (Kscey)
1 —— weed Infestation canopy decline (fepecsne)
: e adjustment for micro-advective effects ()

Step 2 @ [— evaporative demand of the atmosphere

Tr = Ks Ks,, CC* K¢, ETO .... {croptranspiration}

temperature stress {Ksy)

water stress stomata closure {(Ksqo)
_l: water logging (Ksae)
Step 3. soil salinity stress (Ksato san)

B = WP* Z(Tr/ETo} .... (dry above-ground biomass)

m———————

1 ‘ crop specific (nommalized for atmospheric €0, and climate)
: €O, concentration (fcor)
1 | synthesized products {vegetative biomass, harvestable organs) (fzaa)
Step a: * —— soil fertility stress (Ksyy)
Y = multiplier Hi, B ....{final dry cropyield}
cultivar specific
sufficient green canopy cover
daperiding on teing water stress before flowering { T] ’— water stress (Kspoiw)
and extent of stress failure of pollination { ‘} heat stress (Ksporn)
water stress during yield formation (1) |_ cold stress (Ksporq)

AQuaCrop (A gisal Sl duay al) b ghill Jadis J<4 :922.2 JSi
:Green canopy cover (CC) — Step 1 A5 8 shill-(CC) sadl) Al sUarl)

O e Gl U Gandl) el O ang 1 silly Al lua ddguiaa Jganall @l el o) (385
Jaall 5 o) 5 Ae )30 Aiy yla g HUinall g sl Lally ta IS5 Ledasn 3 38 Adailadd) e J gemnall 0l yial
Tuning of crops Jealaall &l yial jl asia) 2.10.2 58 8 ra 9o 58 S ey jill adata 8 Ja syl

.(parameters
e Jsmand) @l ial )by Asilad) Jgeanad) il el )l Choai 1o jall aa glaiall bl Uil ¢ 8
slarll Ao Glis Mgayl (e g b ol il il eUaall (Kaall () shaill) salll 3y da sacaall dailadl)

\_‘: crop specific (conservative)
adjustment for ageing (f.qe) and atsenescence (foe)

1.22.2
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[sh Al dale deal sl sball alea) Sin Latie ddiSadl) il sUaall dad e (CCsim) glaia) ilall
oiiall 3l ezl e (CCsim) - aiall il eUadll da ) )8 J samnal) st e 4 i) 4 suad slgal s
aail] ¢ salll 5y parm Ba2ae i gl 8 Jial ara Ll sdie de ) se <) e 320 6] ja) cany  (CCobs)
Allaall adaliall aui A o Sl ecpall Gl o Jial) & CCobs i Sy .CC (lill elaall ) ok
slall ) sem (g LBELE) 35k Ge ) ¢ ledll Caalia (8 4 il s e de g ge da e bl e

(822.2 Js2n) 5 1 el Lol o5 A e e Al

25l G (CC) (Al slarl) FELEY clald)) g el 5 1a22.2 J>

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/1y

- CAN-EYE http://147.100.66.194/can_eye/index.php

OTHER OPTION (not freeware):

- SigmaScan Pro

- ENVI http://www.ittvis.com/ProductServices ENVLaspx

- ASSESS http://www.apsnet.org/apsstore/shopapspress/Pages/43696mS5.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

i)
u,ac.\_)ﬂb_)k.\.d\QM}JE&X&N\Q\)&M\@L\)&Y\Mch&);@\ﬁ\yd_}hﬁuﬁ -
BJ}&S\ REREN
O () s (g g5 (8 lial) s ¢ Sl elaall " VI Gl aaas (S -

;\}AQ‘J\_}A\}dd);.“‘\.\ﬂ\é!'&)}éﬂMQM\A&&M -

Ll b alSlaall Qi die clae 3lSlaal 7055 (Field data dis by 4l 3 saasall) dglial) il o o
ALYL dsilan) @l pdsdl (ans s 63 (5.21.2 5_%) Evaluation of simulation results slSlaall x5 auss
Dsdall dilaie o 4 il s gla 5 4 a5 obae laleaY Al slSlaall (0 5S5 (f (Say SISl apiil o5 puall Gandl) )

rlalgay) odgr il jaa¥) ) elaad) of Cum ol eUaall adaiall 5 48 pall 4l G 380 5i) adad L

(A sen) ALY (Saal sil) ZLYY) 4 ) & sl (5 siane ae (3855 Jind) 8 Aishaal) saan) S o)) a3 |
LJaad) 3 Hla) dailE 8 dasal)
i b sal) bl hav s ECW sl olie a5l 5l / 5 ECe 4] da glall dadi 555 puall 2ie Je |
A Al 5 Aaall # Ol Auliall 5 dadaial) dadll G 381 51 axe
2.22.2 3 8 & ziadl Sl 4 il g gine Ll a5 ]
Crop transpiration (Tr) — Step 2 4l 3 ghill (Tr) Jsasall i 2,22.2
D) g 3V e prmnal) 85 Qs Ay (g pal) i A A g (TT) sl g0 il Gl oy
cliadl g il Jale |l eUall ae J sanall 35 Jale iy, Al dlga ) dlalae ddas) 53 el slgayl il
rdand Vi g Adailae J saana <l sial o o K @il 5 JISal

-

~x3iw :Check reference evapotranspiration (ETo) (a4l gii- Al dad e (a3 o

ETO ad i s (10 XUl (&0 [FAO Penman-Monteith 4 ks 3,584l ETo ~8 AquaCrop

New_LocClim gl 8 2anall (5 el Jaus siall o ae 5lSlaall 8 dodiinsal) dga 5il) ETO o 43 liay
) & il e sana 33155 O ang L 0aa g sl
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(AN (a0l 3 (Sag) (Aaall Flial) ua85 mali o New_LocClim :h22.2 Jgaa

New loeClim 1s 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 Aplall 4 3) sall BlSlaa il ;(BLSLaall 3 Ay 8) AN A ) pla s giaa (e (AT o
LA (s sinal B joiall dall () S BlSlaall Aoy 8 s JS5 Sl 4 ) (5 gine dpant &5 1Y) A5NNLY)
DAl Gy O SN & 5 el (5 gine 585 Cang Gl Jlad) drgday Ll ) 6 gl A S
Jyanal Ale 5 4 gal) ALK #L0) 5 il J smnall ) sk o dadaiall Al 4 5l (5 sina dadl sl
LYY L) A ) s siaal ailall il Jal e colals ) (R8IaiY) da s i) 17,2 asdll aaiy
sl elaall ki e (Wr) Lsial) ddlaie (& Sl 4 il (5 gina iy 14y all duilal) 4551 gal) (e (383 o
A Al s Aalal ol lae W) Gee 3AYVG saill 390 I W <l i 3Saa oy gl (e il
(0 S A e Sl elaadl i/ 5 J seanall i 3lSlaa (S5 A 13
L g oty Jsendl pallad s Ll ahiey aaady My 1pgdall dBkis G a3 -
gl oy (14,2 3ad)) L Gl (8 4 i) Gee ae Al il A il (alliad il
(Lshd) dgal 5 6.10.2 5l )J sanall Cile & 52l dikaial alae V) Gasll
il (O e Ly ol Jiall 8 Al Ay plaall bl (585 O ong 1eeagal) g obaal) Jsbagdl -
Agas 0585 O Qe 5 S (gl J shagll Al 311 5 4Kl
el Ailiz] oy ¥ Al (o)1) ApaS Gadadll Gary aaly 1gadaill ajg N obia (Gadli Bas -
Jiall (8 (5l slal alaiiall pe q sl b JE) 81 58 (g g 530 300 olall
AUl CN (ciniall By aaaty Jaal) 5 lal 5 4 il adaite ailiady saaty Al 5 i adaad) Gl -
DLV Cpmy AL CN e 55 el i Jae (14,2 5 801) 455 il 8 datid) A0 5 el
bl glsall e g ) Jiad) JiSE Clel ja) pas oy elaadl (2 )Y Glaladiud 5 Jual)
Jaadl a1y il 8
sall mhans (Bee iy O Sy A gl oliall mhans (Bee e 305 daing (215 g ) gmal) -
A (Al shall mhaw (ailiad 15.2) 48 sl agall Cale A oaiaa oy g slSLaal) A 48 5al)
A phaie Gailiad Al g il 3 geaall 3 e
s sine 2aa (S 1(Wr) sgdad dlaia b Sadaal) lal) 4y ) (g giaal dulliall g dadaial) dall) (18 o
S Adline Glaef o (il dlies ciliye 330 ) Ll (D20.2 JS8) sdall Al & el 45l
bl 20.2) saill 3550 IS A il & Geliall ) 3 530 (5 sine go Wi 4 _lay 3LSLaall 52 g i
Bl Lol S Y ) s ol Al @il dad 4d] Cam o eanall i anl ae (381 53 138 5 (Ais))

d . S0l contentis close ' ‘

JIA R..w IDF:::Z'M(:C) mmwmb ——Long dry
S pe/ljod period
Input i

So prome. {//')ﬂ:_: §

/ Wr =
e AWr %\ﬂl' 1”/ adjustinput
X_, . P, @ (O I ........
B time

iy (Wrr)_siad) ddhia 8 3 jadaali(kis) dulial) aa(hghi) dadaiall 4y 1) olie 43 l8a 22,2 JS&
A pdata ailad b dailall Jgpdl) Al (D) 9 AalBal) dad) (@) Jatad 2y Aadalal) (W)

Lals 8 alSlad) Jirii vie clae 58Ul il 5 (Field data ddis cilily 4ald 3 saaadl) Aiall il aus ) o
ALLYL dailany) &l sl Gars 3a 6 (5.21.2 3,8) Evaluation of simulation results s\Staall zilis auss
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a5 Aglial) dad) o (e (385 Aliall e 0 5l e f Aadaiad) W dad cailS 13) slSlaal) syl (s radl andl) J)
Ayl cale G cpmnasa) 23l J sl

o cailS 13 3 phalall 3yl JOA Agliad) Al (e Ly B ) sl dilaie & Sl 4 s sine By -
¢ saal) ddhaia 8 dadaiall Slall 4 5l (5 gine dad (e () sl el syl oda Jia b Auladl Wr
(8-b22.2 J88) dnina e e Y e Alial) dadll sasaall aill () oS5

Ak by Ales 3 @ Jendl) an e Ly B ) sdall dihaie 3 Ll A ) (6 sine Aad pmids -
e S ol Aol yal s Jie 8 Auiall W ol S 13) (g nd 2 gmaa ol (5 ) ilie 85) dila
Qe e ailall J sl aad saasal) all 5S35 ¢ sdal) dikie L dadaiall Sl 4y i) (5 sine dagd
(b-b22.2 J8&) dsmna e

Above-ground biomass production 4 3 ghill oY) 348 43 gall ALY zL) 3,22.2
(B)Step 3

Usxall Aaidlls (TI/ET0) Al (o8Il g ganall dad o i B ia)¥) (358 4y o) ALY 5) A e J guanll oy
da a-80 5 ) slga) aie e 5 JSG yad | lie V) G 535 all dlgal 33T aa ((WP*) 4y suall) AU oLl dpalisy
Jpana ) yial 5l 4y saall ABCI olaall Aa Y Alanall 4aidll xs cold stress — air temperature curve 3, all

Sl Gl (5 shaall Cilagis < yedal 13 1o2 Y (398 Ay gead) ALKH A datall g AdBal) addll cp 8 o
Jandl g Aliall 5 4 o) AVEH An il wl) (s A sl il o Ha () 5S5 Of oSy il 5 ) Ul B
(oe dadl
3 yade e 330 4y o) ABKY Alad) UL ras o 1Y) (368 Ay guad) ALK clie Mg -
g, el 350 IR G e dmay Jiad) 8 Lol de 3 )l B jiall (3hliall (e 2 g0na 220 8
g Jial) g plall Al 5 (JBY) e anl g g pe sle) IS S0 5 5 il (shalie ()55
Lol KN e Jgeanll 4530 65 51 s Aan Lsedl) i (8 o Aol 48 lisll 355
REEPN U [ PR RUTWERS N (D B AP R FPTEN N G [ WP U U EN R I P
Asaal) ALY 508 e Lgiludial
32080 Ciual gall 5 (gl 315 @ yiall Jie :AquUACTOp YeStag ¥ A1) &laal) Gany Jgan -
(BSlad) Jaais die i) unad 6.21.2 5 i)

Crop yield (Y) — Step 4 4 3 shill (Y) Jsasall 42 4.22.2

ey J panall i die Aaiiall B (W1 (38 Ay goad) ALY Jlea) A o pimy Y el Ale e Jgeanll 2y
Oo srual Jalay o pall) Jrdil) <y 3 HI dad Jiand 5 salll 550 DA lalga) cilias 1)) HI slasll e
BXSIAAUZ\.LQ\AA\JM\Q\JL\JQMQM_\H_Hlow)A\J@J\)&y&qﬁ&&hnH|3_950551..“5(1
HI sl 53l Lagaa Siaws 4 5ill 4kl 45 ) sall daaall
dad sy 13) 1(Check the reference harvest index (HI0) (22l sbasll jéisa G (3885 o
il canad) () sSs 38 Ailall @l ghall JS sy dulid) 4l J pemnddl dle e dalise dadaiall J seasall A2
G Jsmnall g 53 48 (S5 Laxie Jlall 58 138 (558 8 (HI0) (o el slanll el 5 5liaal) el )
el sl yiige dad adi i Of s seanall il s 25 A J geanall (e ddlise 4ilSlae &5
slaall jiise dad 05S3 O)f za csA dga e Ay sl L 5 Jacaladll (g o @l 5 Jiivall 3
Jsanall cilile 8 saaaall Gzl @Y1 adll e sl dlaadl YL _aa sl

Input /Output and program gtissll clalae) g z) AY [ Jiay) clila
settings Files

Jpanll (e set Up al J zUsy ¥ 5 stand-alone Jiiue @l 5 ¢ AquaCrop version 6 zU_:
cale JS& e mali il o5, http://www.fao.org/nr/water/aguacrop.html sl i (e Blase zali ) e

Sle dranid b gradl Caldl (e el ull ) A5 padiiddl o 8y AquaCropV60Nr26042017.zip b sas
Adull kel (s sing o s 53 AquaCropV60Nr26042017 alaall

AquaCrop.EXE (sl calll 1
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http://www.fao.org/nr/water/aquacrop.html

;s 5 subdirectories e 8 OliSe fued 2

(WY il Al y8Y1 Ao Ha) AgSall) DATA clilll -

(Bl bl dpadl) Clilall Ayl @Y 4 4 A5S4) IMPORT lsiad - -

(Al Ll el il dpal yi8Y) dpe 3 A5Sall) OBS il el -

(gAY il Azl @Y e @l AA)) OUTP 7/ AY) il -

AT il ALYl (5 sing W 5 BlSlaal) () )2 Y dpal @) de @ AS4) SIMUL sSaall - -
Al 8yl adll Cale g (* PAR) g ssiall 4zl 8y cilalac Yl clile s, Maunaloa.CO2 ik e
(SOILS.DIR &l ailiasl

| [4 + | AquaCropVEONr26042017 — O b4
Hame Share View e
= v A « Desk.. » AquaCropVe0Mr26042017 v O Search Ag... 2
# Quick acce " Marne Date modified TyH
B Deskt # DATA 8/22/2017 10:51 AM  Fils
" Down # IMPORT BAT/201T T:26 PM Filg
% OneDi# OBS 4/268/2017 9:45 AM Fils
. ouTp 8/22/2017 2252 PM Filg
= Docur # B )
SIMUL 8/28/2017 &:00 PM  Filg
&S| Pictur # || _DEISREG.ISR 4/26/2017 9:41 AM ISR
AC Final ] _ISREG32.DLL 4/23/1997 1:16 AM  Ap
AC Final % AquaCrop.exe 4/26/2017 9:37 AM Ap
Final_trar % AguaCrop.ico 12/20/2006 9:15 AM  1C(
Final_trar | | DelsL1.isu 47262017 %:42 AM 15U
& OneDrive
EH This PC
B Decktop
E:-‘] Docurmet
* Downleoa
J‘) Music
| Pictures E =
10 items =) =

Input files ciasad) cilile 23.2

Y il o3 S an ) Fgans ke J G 5 Al Jal sl cpa i s 23 1) i) i Ui
Jemnall (ailiad ; pdlia iy (e O ¢S5 byt A cadlad ) zlins 5l gl s IS8 5855 L
laglaa s i il e Cim g i il Gaibiad Jadii . pemnall L pais il &l 383 ) 521 leljal s i 5l

(223.2 JS3) sl 503 el yals Jiall 5l clel jal 1 5_IaY) el ya) a dd sal) ol
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A 5 Asilda cllaa e gl Jhadl G A e Sl

Pop

N

” *Minmum and Maximum wsir tem perature |
: *Rainfall

“00; concentiaons E To calculator
Mauna Loa Obsorvatory (Hawail)
Jdaaadl
@ € SEsU e e S Juslan |“
- Adadlas J8Y) &l jial Ll g cibuall Badaa <l sial ) Jas ‘—

Ao i) adoda padlas Bsar Bec, Bpyp

. Mhauh&b.d Ksat
@ . ULl Ly A - A S 5
o &lsipedo-transfer - daclll a.g)IJl £y

o 443 5all) 5 iy gaaaal)

& \ | - 2
4.3.\»-‘ slaal \:h—t-m
. (.j_:.a...'..s'._'y‘.l.

G gl

Jaadl 51 Siel el
R A
LAGLN L e SR AL Ay
3 fudall e Yoy
_‘)!! Ep) u! ‘-‘“'J“
- sp‘&h‘

- S e el
o S Vmlas

AquaCrop g=bisd Wi cas Al clild) 1523.2 Jsé

.user-interface axaiual dgaly JIA o ORI 238 gla jiul (S dua dpal Gilile (A SR (p )AT L
Loy il g J gemnall g g 5 3 (i) 65 laY) g liall) Al (ailad o] sanal) (ailad EBAA Clile Gaual
DATA subdirectory el i<l s Ll bl Jasy! clile o A5 25 slSlaa) Jaadi 4y s sallls )50 7 54

0w Judl o3 AquaCrop folder alas (1o

‘;QL; L;J\ u@d\wuw;m\&d ‘;\H}(* CLl)CL\A\ el —
air temperature data (*. Txn) sl sl s da o by =
reference evapotranspiration data (*. ET0) x> _all - yall <y =
rainfall data (*.PLU) g_kall Jshell Sy =
atmospheric CO2 data (*.CO2) ¢ sall <idal gé 058 S G e HS bl w
Jpandl gaibad e s 5ia3 Al Crop files (*.CRO) Jsasall clila —
rsle e M Al e il o pean (s siad Al Irrigation files (Y. IRR) g <l —
sihall gl zlia) Clual Gl glas
N (el sl (o)l sl A s ddidadll (5l olae DlpeS s ud i m
ol Aie ) Jslas dlaeY Claglaa  m
Aol a @A diall pailbad e ¢ 6a3 3l 5 Field management files (*. Man) Jisli s )la) cilile —
Ad sl
Al adaie ailiad &c 53 S Soil profile files (*.SOL) 4 il alate cilile —
A sall ol mhans pailiad e (5 8a3 Sl Groundwater files (F.GWT) 4 sall sbiall cildle —
(*.SWO) s\Sladll 5 538 Zylay die 45 jill adade 8 Amal) Do il cilile —
(¥ OFF) pusall z & & Jasll 500 o ps ke —
e kil Clile e e s O ) wy alStaall Jaaciil e 35U e slaall JS (5 i o Lie il —
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saill 553 e Clasles e 5513 S35 Single run project files (*.PRO) 2 iie Juadii ¢ 5 piie ilile
Y da g il g Al Caad ) JLaaY) clile de gana sland 5 galijall <l jial jb cilalac) 5 8\Skaall 5 5
e sall A 5L g

sle Glaglaa Je s a3 Sl Multiple runs project files (*.PRM) <3baiall saaie g g pia cilila
Loy il 5 A ot ) JLAsY) lile A gane slansd 5 BlSIaall 5 53 5 saill 5 53 5 ali jall <l il cilalac)
e O llh 5 s all A sl elli 5 44053

O padiadl Agal s A e Leela ind (Sass text files A cilile 8 4liall <l yall o 335 Laadl (S
Aadl OBS e all AiSall 8 4 3de Adiad) cldl yall cilile ()65 Lual ) slSladll 5 apii Jal
AquaCrop

.(*.OBS) ddiall ) jall il

i A Clua dal e aadiad) deals e Ll hiul s text files e il Laliall Gl o 353 oSa
Loaill AL (385 2 ETO oam o i - adis PLU ke J st sTNX 5y il £Liil s ETO anal
AQUACrop dlas 4 IMPORT 4 il 4€al 3 Ll jal

(5 TXT) Gualid) cliball Ll il

Climate file (*.CLI) ¢Ual cils 1.23.2

el A I s LYy aday ils ) (53 (@9.2 JSAl s b23.25 a23.2 Jsaall) ALl cala
(*. ETO a0l i il calay (%, Tnx) sl sall 4a 0 cile cland Sl <AquaCrop version
(*.CO2) s S &l SG e Cales (* PLU) skl J sl <ile s <ETO)

A(CLI A8y clila) flia cile 44 1223.2 Jg>

Format sl ia gl Shadl
String of characters <~ 4l i) iy ginal Caag o J5Y1 Jhaull | 1
Real (1 digit) (3aa)s 4 ya) ks o8 AquaCrop 4suiad, | 2
String of characters <y, duls (*.TMP) sl (*. Tnx) ¢)sedl 5l s e and | 3
String of characters < il (*. ETO) 2ol mi- agll Cileasd | 4
String of characters <5~ 4wl (*.PLU) @ hdl Jshell cilaaul | 5
String of characters <5~ 4wl (*.CO2) sl 8 5,8 sl U 38 sicileasl | 6

L(CLI A8ad) e clilall) FUiall dila e JUia 1h23.2 Jgaal)

Lima, Peru 1Jan-31Dec1995 - Data by International Potato Institute (CIP)
6: AquaCrop Version (March 2017)

Lima.Tnx

Lima.ETo

Lima.PLU
MaunalLoa.CO2

g ohall Jshell g an jall - Al g 8 all clile 2.23.2
Temperature (*. Tnx), ETo (*. ETo) and rainfall(*.PLU) files

Jshells (f23.25 €23.2 Jsaall) el miie a3l 5 (d23.25 €23.2 Jsaall) el sell 30 pa da o cilile olliag
(el )5 (S i) ) s (h23.25 923.2 Jsaall) skl

SOl e Glaglaall Juady ¢ )8 Has -
Ol )i Jal e g ylas -
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a5 oY) aall s records <ilaadl (el sl abi-10 s oase Jans IS0l 1) Cbladals -

Al A e o WLl-10 ol daa gy as ey siall dn s Alie & el f =10 dasssial ol daa gl o) sel) 350 0a

O oS pally lie (g pladll I shagl s el 51 aI-100 ) el (Al s psllfoe o Al an sl

o= 10/1) 1digit (32515 4R) a5 &85 aa reals diss sl integers ispsaa dlael (e ddl e UL 6
(el da )

(TMP, Tnx 48aY aa clils) o) g¢dl 31 a cila 3 cile 4y 123,20 93)

Format sl ua gl Jhad)
String of characters <~ dlul Calall il ginal Caay g8 Jo¥I Lhaud) 1

Integer gesapd, | Aaliadl Gl pead das e AVl G i€ axdin 3 s 1 (e o)

(et iy =35 o410 J Slilym2 5 g gy lily=1)

Integer s &, (e 1 5110321 5011 51 1) Sl ¥l sl | 3

Integer gusaa o8 ) Jaall J N1 el 4

Integer gsa &, (33350 Ry Jagi e e S 13 1901) daaall V) 25 5

gl k| 6

String of characters < sa lula Y gaiall eland 7

bl allda s TMax (°C)  Walis sl A ,aTmin (°C)

String of characters <~ dluls === Latie Jad

e sl al-10 Sl s J< 9
real (L digit) (215 4 ) i gl A (lsie) -

real (1 digit) (s:n)s 4 ) ks o3 Sl 5l i (basia) -

(TMP s} Tnx 48aY za cilila) 3l a A0 dile 44 oo 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

205



(ETo A8aY g cilile) i jall geiic A0 Cile 4%y €23.2 Jsea

Format gsdil) ia glf Jhadl
String of characters <5~ Aluls alall il ginal Caag o Jo¥I yhaudl 1
Integer gsaad, | Aabial Gl pest b o AV Jie € it 3 Sn 1 gy | 2
(Baed @iy =35 410 J @lblu=2 5 daa sy 2lilu=1)
Integer gsa &, (e 1 S a-10d21 S 11 S 1) Sl IVl | 3
Integer qss &8, Jaall J N1 el 4
Integer qss &8, (32350 Ainy Jafi o e S 13 1901) Janall Y 22 5
gM B |6
String of characters <~ dluls Y gaiall elawd 7
('Average ETo (mm/day)’) asyae oxa el - sl aus 5ia
String of characters <~ dlul === Lagie Jad 8
real (1 digit) (=15 25 ) ke 3 D5 3 0 o o2 0D p s ool e AE Basia | Q

(ETo 48aY¥ ga cilila) (2 jal) giie Al cile (8 JUa £23.2 J g2

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 clila) (g shaall J shagd) cile 44 1g23.2 J gl

Format @il ia gl Jhad)

String of characters <~ il Calll il ginal Camy g8 JoY1 hadd) 1

Integer musapd) | Aaliall Gl pesi b o AVA je y€ o 3 a1 ey | 2
(Res iy =35 210 J @lilu=2 5 e 0 wlilu=1)

Integer gsaa & (e 1 S a-10d21 S 11 S5 1) Sl IVl | 3

Integer gusa o8 ) Jaall J N1 el 4

Integer gusa od ) (32350 Ainy Jafi yo e OIS 13 1901) Jaaall 1Y) 25l 5

gM ke | 6

String of characters <5~ dlul Y gaiall elawd 7
(‘Total Rain (mm)‘) ae bl Jshagl Mea)

String of characters < s s s === Liwla |8
real (1 digit) (3215 4 0) aia o8 Db sl obl-10 Sl o U ae (g okaall J skl Jlen)
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A(PLU 48aY g cilila) (g sha okt Cila ¢ e th23.2 Jsaall

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

Aagipe e LAL clibll 4) g cillau giay (ETO 48aY g cilila) s ja e i dile oo e 1i23.2 Jga
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)

3.4
3.5
4.6
4.9
5.4
4.8
3.5
3.2
4.1
4.2
3.4
3.0

CO2 files (*.CO2) Gs sl s sh U & Cile 3.23.2

A e i) (e Al (PP Gslall (8 6 3a) g sindl (s SU AS S G e S i b sie Je CO2 ale (g 5iny
(d23.2.5 €23.2) &l sel il s (k23,25 23.2 Jsaa) oie sl i 5l b
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oo daill xie CO2 S 55 Bidy Chsw AQUACTOP by ol bl b sadaall e <l il Jal (g
AL sl Jal e 32l CO2 ad o linear interpolation ddas Jah elidiul ddee (35h
el

first 1Y) audl saanall Zegll gse CO2 3855 o (it g aal Gl z s il Jal e
< swdl)last specified value 35291 4l ol dadll o (8l < sull) specified value
(2.21e Jsaall) Jlae V) Gpe Calall 45y 381 cand «CO2 ale oLl ie (Aaa3M)

last specified
A value oo
T L T constant
2
)
L=
v NN
! | | T Y I S | I -
| [ | | ‘#\\'[ﬂ [ | [ [ I [ v
' i:f:i eﬂ d time (year)
.CO2 ke to gahais A a0 6l :¢23.2 Jsall
(CO2 4aad) e cililall) CO2 il (S s5) 4y :j23.2 Jgaad
Format asedl) cua gl )
String of characters <~ 4lulas calall Sl sl Caag o oY) Hhandl |1
String of characters <5~ 4wl CO2 (ppm by volume) Year ;&Y giall sl 2
String of characters PR Al ====================—=—==—=—==== L\ i 3
ple JS1aas 4
Integer msa o8, aladl
real (1 digit) (32l 4 y0) Ria o8 Leaa ppm Oselal) A e 2db [CO2] S 5

SIMUL 4 il 24l 8 Us séaa 33l (55S0) ‘Maunaloa.CO2’ daall calall (e <l AquaCrop aaiie
05 S sl 6 38 5 & i) s siad) Gl 13 s siny L(M23.2 Jsaa) Ll 81 23S (AquaCrop (e
Glie e lgde Jgpmnll o3 Al @il axdiid 1958 ale 2ie Mauna Loa 2a y & Aad) 5 sall el 4
CSah Al @l aill Jal (e Wl (1958 ale (e 281 il siadl Jal (e Al 55 Jalis (o 8 G puall 5 aglal)

(2.0 ppm) el (G Ole > W jlaia iy el

.(CO2 A8ad; cilils) €O2 il ¢ JUia 1k23.2 Js2

Default atmospheric CO2 concentration from 1902 to 2099

Year

CO2 (ppm by volume)

1902
1905
1912
1915
1924

2010
2011
2020
2099

297.
298.
300.
301.
304.

w3 N D

389.90
391.65
409.57
567.57
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.(MaunalLoa.C02) ildl & ppm Cselal) (A £l CO2 JsS Al dadal 8Y) ol :m23.2 Js2a

Year Annual Mean Year Annual Mean Year Annual Mean
alall 6 sl o gial alall 6 sinall Jass siall alall 6 sl Jass gidll
[CO:] [CO7] [CO7]
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

058N sl G 58 il Banaa Aad il HLEAY (232 Jsaall L mage 8 LS CO2 cile il gine a5 Cany
CO2 1S5 ol AQUaCTop s .o siladl 8 ¢ o 550 445 3 5 dad (al jib) o Jaaladll dali) e [CO2]
i) JST 550 ppm dad vie Wl iy

sl il 8 [CO2] sl dsi A (g i 38 A Baraa dad (5 iy CO, ke Ay oo JUa 1n23.2 Jsta
BSlslaal) 353 e A (g (B Jmalaal) Ll o o 8l Lady

Constant CO2 concentration
of 550 ppm Year CO2 (ppm by

volume)

2050 550
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(n23.2 Jsaall JUia) 58 Al Baua g dad yaat die CO2 clile o (gt Al 300 i) :d23.2 JSil)

[CO,] (ppm)

1 constant

1
Y
Ay
< A
- Ll

—+ only value
— specified ‘\‘

constant

y

time (year)

v

Crop file (*.CRO) Jswaaall cile 4.23.2

ClalgaY atlain) Caal LS (Aad) 5 4 guad) ALK 2Ly caeiie Al ¢ shaill Caal ) J peanall @ il jb 333
Jpanall Glile L&) Juady (CRO 2laialy i) J gpease Slile A5 )l jal) dlea) s i) & pad g Aasla g cla
U P23.2 sl sl Jaad) & bl G s bl il gl 3 sa g aae laal aadiiall dgal 5 pladinly

.(BarleyGDD.CRO) Jsaxs wile (& JUa 1p23.2 Jsea

File  Edit

| BarleyGDD.CRO - Notepad -

Format Yiew Help

O

b

1e@

.158

Crop Barley file for Dejen (Tigray, Ethiopia)
: AquaCrop Version (March 2817)

File protected

: fruit/grain producing crop

: Crop is sown

: Determination of crop cycle : by growing degree-days

: Soil water depletion factors (p) are adjusted by ETo

: Base temperature (°C) below which crop development does not progress

: Upper temperature (°C) above which crop development no longer increases with an increase in temperature
: Total length of crop cycle in growing degree-days

: Soil water depletion factor for canopy expansion (p-exp) - Upper threshold

: Soil water depletion factor for canopy expansion (p-exp) - Lower threshold

: Shape factor for water stress coefficient for canopy expansion (8.8 = straight line)
: Soil water depletion fraction for stomatal control (p - sto) - Upper threshold

: Shape factor for water stress coefficient for stomatal contrel (8.8 = straight line)
: Soil water depletion factor for canopy senescence (p - sen) - Upper threshold

: Shape factor for water stress coefficient for canopy senescence (8.8 = straight line)
: Sum(ETo) during stress period to be exceeded before senescence is triggered

: Soil water depletion factor for pollination (p - pol) - Upper threshold

: Vol% for Anaerobiotic point (* (SAT - [wvol%]) at which deficient aeration occurs *)

: Considered soil fertility stress for calibration of stress response (%)

: Response of canopy expansion is not considered

: Response of maximum canopy cover is not considered

: Response of crop Water Productivity is not considered

: Response of decline of canopy cover is not considered

: dummy - Parameter no Longer required

: Minimum 2ir temperature below which pollination starts to fail (cold stress) (°C)

: Maximum air temperature above which pollination starts to fail (heat stress) (°C)

: Minimum 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 saturation extract at which crop can no longer grow (dS/m)

: Dummy - no longer applicable

: Calibrated distortion (%) of CC due to salinity stress (Range: @ (none) to +1@8 (very strong))
: Calibrated response (%) of stomata stress to ECsw (Range: @ (none) to +200 (extreme))

: Crop coefficient when canopy is complete but prior to senescence (KcTr,x)

: Decline of crop coefficient (%/day) as a result of ageing, nitrogen deficiency, etc.
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.(BarleyGDD.CRO) Jsass cila (& JUia 1p23.2 Js>

| 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 e el aasial) dgals iy Jgeanall Cale ) 28aYl obiaf 5 sS3al JAaY) clile aan oL Juady

szenmal) Jlaall b bl o 5 i) 8 (il
Irrigation file (*.CRO) ¢ il 5.23.2

Field management file (*. MAN) Jiall 3 )4} ile 6.23.2
Soil profile file (*.SOL) 4l ahia cila 7,23.2
Groundwater file (*. GWT) 4l sluall Cils 8.23.2

File with initial conditions (*.SWO0) 4ds¥ g &l cils 9.23.2

File with off-season conditions (*.OFF) awsall g & L&l cils 10.23.2

Single and Multiple run Project file (*PRO 2ia gl 3 s £ g4 cils 11.23.2

and*.PRM)
12 File with field data (*.OBS) 4ulia cilily ils 12.23.2

Text files with climatic data (*. TXT) 4dla i i cils 13.23.2
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Files with program settings gl @ialae) clils 24,2
Output files gl AY) <lila 25,2

Lo i) Al 3 4de ) AY) cilile 065 il Bl z1 A clile (e de sena b 4 de BlSlaall il S
) el g e gy Ul e (g 5iad Al z) JAY) @il g Suadll 24 AquaCrop s« AOUTP subdirectory
daily data sl bl 21 AY) cildle o) BlSLaall il ausli (g a3 Al ) AY) cilila g Abiad by e (g gins
(08 Glaslaa o g 5ias

Flall OMAe Y gt —

dsandl g5 jski —

L plale (g dilide Gleef die 4 il ola (s sina —

Ll i (ge ddlida Sleef die 4 il dagle —

Ddal) dalaie g 4 i) adaie (A ol s sime —

D) dshaiap 4 il adae (A4 i dagle

0 5 olae 45 3) gl Adbine ol jial b —

@l slaal ilall zlaayl -

daadl @l el 2,258 I 1.25.2 8 slaxe ) AY) Gilile 8 4a a4l variables) &Y saiall) &l i) o)
1(10.25.2) 7153 il b slSlaall 2l anii 033y . 2.25.9 A slars dpbuadll 2 a1 cilile b

(bl Ll ad) ae Andaiall g Auliall laal) SULll) bl als de cale —
BlSladll 2l ol Glilas) (dilas) Gils Aecale —

sl s dallaall e 230 ol e (EXCE gebinS) Jshaall el ys (8 ikl (e bl gl sind (S
Climate input variables guall cdliss oY saie 1.25.2

ProjectCLIM.QUT () y#Y) calall au

Nr | Symbol Description Unit
R e Caall 3as )
1 Day -
2 Month -
3 Year -
4 DAP | Days after planting/sowing DI/ sl e 2LY) -
5 Stage | Crop growth stage: Jypanall gai Jal e -
0: before or after cropping; del 3l o 51 80
1: between sowing and Jusll o s A g 1
germination or transplant
recovering; (i) s
2: vegetative development; sl skl 12
3: flowering; i3
4: yield formation and ripening £ sl sl S 4
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-9: no crop as aresult of early | slaall 43 5281 3oty J pana ¥ 1O-
canopy senescence 5_Saall Aall
6 Rain | Rainfall gobe dsba | mm
7 ETo | Reference evapotranspiration e A | mm
8 Tmin | Minimum air temperature Ll el sl 3,5l mda 2| °C
9 Tavg | Average air temperature sl 3l mdn phangia | °C
10 | Tmax | Maximum air temperature eball sl sl 3 )l ndn 0 | °C
11 CO2 | Atmospheric CO2 sl Bl 8 CO2 3555 | ppm
concentration
Crop development and production Jsasall glily jshi 2,252
ProjectCROP.QUT : o=l Y alall aui
Nr | Symbol Description Unit
g el Caadll 3as gl
1 Day -
2 Month -
3 Year -
4 DAP | Days after planting/sowing D11/ Gl 2 BLY) -
5 Stage | Crop growth stage: Jyanall 5ai dal s -
0: before or after cropping; de 5l o ol Ji 00
1: between sowing and Jusl b sy A o i1
germination or transplant
recovering; - .
X (i)
2: vegetative development;
g p Lﬁ)“‘ﬂ\ J}Lﬂ\ 2
3: flowering; e 3
4: yield formation and ripenin
y pening £ sl dlal) i -4
-9:nocrop asaresultofearly | . ot
A il J pasa ¥ 10-
canopy senescence ol ALl 2Ll
6 GD Growing degrees saill 3 ) a cila yo | °C-day
7 z Effective rooting depth Jadll Haaill 3ee m
8 StExp | Percent water stress reducing | ¢! 4 sie 4 Sl aleay) %
leaf expansion A )l a5 e 2y
9 StSto | Percent water stress inducing | sl 4 sie A€ Sl algay) %
stomatal closure abaddl 32 Je (i s
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10 | StSen | Percent water stress triggering | s & sie L€ Sl dlgal) %
early canopy senescence gl 42 303 e (o jay
8_Saall Al
11 | StSalt | Percent salinity stress Ly Sl deal | %
12 | StWeed | Relative cover of weeds 3l Clie U ill Uaill %
13 CcC Total green Canopy Cover of padll gl eUasl) %
crop and weeds Qi s Jpanadl Jlaay)
E‘)L\.AS\
14 CCw Crop green Canopy Cover in »adl¥l Sl el %
weed infested field s dian (A Jpasal
3)\..'43\ c_\uh:i)“_\
15 StTr | Percent temperature stress Lsie L€ gl all LY | %
affecting crop transpiration Jsanall &5 e i sl
16 | Kc(Tr) | Crop coefficient for il J semnall Jalzs -
transpiration
17 Trx Maximum crop transpiration of | Jsasal e ek il | mm
crop and weeds 5l eV 5 J sanall
18 Tr Total transpiration of crop and | Jsasall  Jlayl =3l | mm
weeds 5 lall e Y
19 Trw | Crop transpiration in weed sia Jin (B Jpandl &1 mm
infested field 5kl clie VL
20 | Tr/Trx | Relative total transpiration of el et %
(crop and weeds (100Tr/Trx) 5l QlieY) 5 J sanall
21 WP Crop water productivity Ul J eanall slall alis) | g/m2
adjusted for CO2, soil fertility | Ll & sad s CO2 dal
and products synthesized daiiadl Cladiall
22 | Biomass | Cumulative biomass produced | Sl daiiall 4, 0.l A | ton/ha
23 HI Harvest Index adjusted for Jiddl Jadll dbasll Jdse | %
failure of pollination,inadequate | Jiaill 4 axe 5 dlil) dlae
photosynthesis and water Sl AgaYly S guall
stress
24 Yield Yield (HI x Biomass) A x slasll yi350) Aall | ton/ha
Part (M}.\;.“
25 | Brelative | : Relative biomass (Reference: | :as_all) dnudll 4 gall 411 %
no water, no soil fertility, no soil | ) Y5 S dlea) 20 Y
salinity stress, no weed dagle dlga) VA yill 4y pad
infestation) GlieVl dla) Y 4l
( E)L'aj\
26 | WPet | ET Water productivity for yield | sl 3 584 oLl 4aly) | kg/m3

part (kg yield produced per m3
water evapotranspired)

(Ae olae aaSa
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Soil water balance 4l ol 433 3« 3.25.2

ProjectWABAL.OUT :(al y8Y) Calall ol

Nr | Symbol Description Unit
o) Sl Caa gl sas ll
1 Day psdl | -
2 Month el -
3 Year ) -
4 DAP | Days after planting/sowing DA/ Gl am B | -
5 Stage | Crop growth stage: Jypanal saidal e | -

0: before or after cropping; el a5l dd 0
1: between sowing and Jusl 5 s A o i1
germination or transplant
recovering; .
° EE R
2: vegetative development;
g P gl kil ;2
3: flowering; Sy 3
4: yield formation and ripenin
y pening el 2 U5 24
-9: no crop as a result of early . -
Al dAam Jsese Y O1O-
canopy senescence PR
6 | WCTot | Water content in total soil SIS gl adaia 8oLl (5 5ine | MM
profile
7 Rain | Rainfall @bl Jshel | mm
8 Irri Water applied by irrigation @V Aol 5y dadadll ol | mm
9 Surf | Stored water on soil surface O Al e 4 Al bl | mm
between bunds Glaud)
10 Infilt Infiltrated water in soil 4l paie (& dadlHll ol | MM
profile
11 RO Surface runoff >kl gloall | mm
12 Drain | Water drained out of the soil 4l pdaie z A Cog peadll olall | MM
profile
13 CR Water moved upward by capillary | g ¥l daulp sxelall oLl | mm
rise o=l
14 Zgwt | Depth of the groundwater table (- | 131 -9.90) 4 sall obiall mhaws 3o | m
9.90 if absent) (554
15 Ex Maximum soil bYW 4 Al Jas | mm
evaporation

215




16 E Actual soil Gl 4l AS | mm
evaporation

17 E/E Relative evaporation (100 el Al | 9%
E/EX)

18 Trx Maximum crop el Jpand) mi [ mm
transpiration

19 Tr Total transpiration of crop and Clielly Jpandl @il el | mm
weeds 5 jzall

20 Tr/Trx | Relative transpiration (100 el =l | 0
Tr/Trx)

21 ETx | Maximum b Y i 5 | mm
evapotranspiration

22 ET Actual sl =i A | mm
evapotranspiration

23 | ET/ETx | Relative evapotranspiration (100 il -3l | O
ET/ETX)

Soil water content (profile and root (i) dihiag adadall) 45 ol (s 5isa 4.25.2

zone)

ProjectProf.QUT : ! @Y calall au

Nr | Symbol Description Unit
g el Caagll 3as ]l
1 | Day asd -
2 | Month el |-
3 | Year P -
4 | DAP Days after planting/sowing DA/ sl d B -
5 | Stage Crop growth stage: Jyanal gaidal e | -
0: before or after cropping; del 3l o 51 80
1: between sowing and Jiall o Yy Sl G 11
germination or transplant
recovering; - .
X (i) 100mnd
2: vegetative development;
g P grasll )5kl :2
3: flowering; i3
4. yield formation and . .
ripening goailly Al Jgis 4
-9: no crop as a result of early heas M s o k 9
5 Sl bl eUaal)
canopy senescence :
6 | WCTot Water content in total soil profile | 4l ahaie JalS ol s 5ina | mm
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7 | Wr(Zx) Water content in maximum Aladl) H0al) dalaie A olaall (s 5ime | MM
effective root zone el
8|Z Effective rooting depth Jadll 3l Gee | mm
9| Wr Water content in effective root Jladll sl dshaia 8 olaall (5 sina | MM
zone
10 | Wr(SAT) | Water content in effective root Jadll sl dahaie A oball (5 sisa | MM
zone if saturated dapdie CuilS 1)
11 | Wr(FC) | Water content in effective root Jdll Hiall dalaie & obuall (5 5iae | MM
zone at field capacity Alial) drll e
12 | Wr(exp) | Water content in effective root Jdll Hiall dalaie & obiall 5 5iae | MM
zone at upper threshold for leaf sV sl Llal) Al die
expansion
13 | Wr(sto) | Water content in effective root Jadll [iall dalaie & obiall (5 5iae | MM
zone at upper threshold for Cilalusall (MY Lilell dgall xic
stomatal closure
14 | Wr(sen) | Water content in effective root Jadll Hiall dalaie & obiall (5 5iae | MM
zone at upper threshold for claall dasandl Wladl diall aie
early canopy senescence 5_Saall Aall
15 | Wr(PWP) | Water content in effective root Jadll Hiall dalaie & obiall (5 5iae | MM
zone at permanent wilting point plall J sl aa xie
Soil salinity (profile and root zone) (i) 4dhis aa adiall) 43 4a sl 5,25.2
ProjectSalt.OUT: =l y8Y) calall sl
Nr | Symbol Description Unit
(=§)]\ )A)M &_LA)X\ 3&;}]\
1 Day asdl -
2 | Month el -
3 Year ) -
4 DAP | Days after planting/sowing DA/ il amg LY -
5 Stage | Crop growth stage: Jyanall sai Jalse -
0: before or after cropping; de) 3l a5 3820

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

JREl o s N i

((Bla) o
gradll Hghill 12
BESMI

gl s Alall Jsis 4

5 Sl il eUaal)
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6 Saltin | Salt infiltrated in the soil profile | ahis & (3/_1) 4 wiall #3LY) | ton/ha
Pl

7 | SaltOut | Salt drained out of the soil il ahala (g 485 paall #3Y) | ton/ha
profile

8 | SaltUp | Salt moved upward from the sall mhu (e selall #3Y) | ton/ha
groundwater table 3 sall

9 | SaltTot | Salt content in the total soil 4yl ahaie JalS i #3eY1 5 5ima | tON/ha
profile

10 | Saltz | Salt content in the effective root | ,l dihie & ~3LYl s 5ise | ton/ha
zone Alladl)

11 z Effective rooting depth Jxdll sl (e m

12 ECe | Electrical conductivity of the e aliiud 450 sl 48U | dS/m
saturated soil-paste extract from oaall dalaie (e dxuliall 4, il
the root zone

13 | ECsw | Electrical conductivity of the soil | & 4l slual 4l <l 28U | dS/m
water in the root zone Dl dilaia

14 | StSalt | Salinity stress gldideal | %

15 | Zgwt | Depth of the groundwater table | 13-9.90) 4 sall sbadll mhans (3a= | M
(-9.90 if absent) (CEI

16 | ECgw | Electrical conductivity of the 48 gl olall 40 oSl 4BLY | dS/m
groundwater
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Soil water content (compartments) (</aall) 45 sl s sisa 6.25.2

ProjectCompWC.OUT : (ol sé¥) calall aul

Nr | Symbol Description Unit
Al el Caall 3as sl
Day asdl -
2 | Month el -
3 | Year 4l -
DAP Days after planting/sowing DA/ Al aag ALY -
5 | Stage | Crop growth stage: Jpanal gai Jal ya -
0: before or after cropping; del 3l o 51 80
1: between sowing and germination Jusl) i sy LA G o
or transplant
recovermg; ((8x) 2
2: vegetative development; syl skl 12
3: flowering; eyl 3
4: yield formation and ripening 2 il sl S5 24
car?(.)gy(/) scezﬁzs:seig: sultof early sllaall 43 A0l da d;:c;:j ‘Y‘;@-‘
6 | WC1 soil water content compartment 1* * 1 somall A4 sl s 5isa | VOl %
7| wWC2 soil water content compartment 2 2 5 nall A4 il sl s sise | VOl %
8 | WC3 soil water content compartment 3 33 aall 4l ol (s sias | VOl %
9| WC4 soil water content compartment 4 45 a8 45l ol (s 5ise | VOl %
10 | WC5 soil water content compartment 5 55 mall A4 il sl s sise | VOl %
11 | WC6 soil water content compartment 6 6 sl 44l sl s 5w | VOl %
12 | WC7 soil water content compartment 7 7 5 a4 5 ol s 5ias | VOl %
13 | WC8 soil water content compartment 8 8 toaall A4 il sl (s 5ise | VOl %
14 | WC9 soil water content compartment 9 9 s_aall A4 5l ol (s sina | VOl %
15 | WC10 | soil water content compartment 10 10 a4 4 il ol s 5ina | VOl %
16 | WC11 | soil water content compartment 11 11 3aal)l A4 5l ol s 5ine | VOl %
17 | WC12 | soil water content compartment 12 12 3,0al)l A4 5l ol s 5ina | VOl %

ccaldll 85 e < Taass (450 (5 el S e Jiie) S0Il depth da il Gec*
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Soil salinity (compartments) (< aall) 43 4a sk 7.25.2

ProjectCompEC.OUT : ! @Y caldll aul

Nr | Symbol Description Unit
PRl BYS\! Caadll 3as gl
1 Day e);m -
2 | Month el -
3 | Year 4 -
4 | DAP Days after planting/sowing DA/ Goad) ang Y -
5 | Stage | Crop growth stage: Jsanall sai dal s
0: before or after cropping; e M sl de0| -
1: between sowing and germination or daall o s Al o i1
transplant
recovering; (i) s
2: vegetative development; syl sl 12
3: flowering; eyl e3
4: yield formation and ripening 2 szl sl Ji5 -4
Ser?.egé)e(r:]rcoep as a result of early canopy Sl A& i) e Jpne Y O-
5 _Saal) bl
6 | EC1 Electrical conductivity of the saturated soil- | “_ill diae (aldiud 43k 5 <N ABUN | dS/m
paste extract (ECe)- compartment 1 * * 1 5 aal-(ECe) dxpiidll
7 | EC2 Electrical conductivity of the saturated soil- | il duac (aliiuad 204 4S80 | dS/m
paste extract (ECe)- compartment 2 2 5 xall-(ECe) dxpidll
8 | EC3 Electrical conductivity of the saturated soil- | il duac (aliiuad 2504 4S80 | dS/m
paste extract (ECe)- compartment 3 3 3,0Al-(ECe) Axpiall
9| EC4 Electrical conductivity of the saturated soil- | il duae (aliiuad 204 4S80 | dS/m
paste extract (ECe)- compartment 4 4 3 33)-(ECe) dxpiidll
10 | EC5 Electrical conductivity of the saturated soil- | il duac (aliiuad 204 ,<I 280 | dS/m
paste extract (ECe)- compartment 5 5 3,aAll-(ECe) Axpiall
11 | EC6 Electrical conductivity of the saturated soil- | il dae Galaiud 456 < 4EW | dS/m
paste extract (ECe)- compartment 6 6 s_xAl-(ECe) Axpiall
12 | EC7 Electrical conductivity of the saturated soil- | il s Galaiud 456 <l 4BW | dS/m
paste extract (ECe)- compartment 7 7 5_2al-(ECe) dnpidll
13 | EC8 Electrical conductivity of the saturated soil- | “_ill duae (aldiud 43l 5 <N 48U | dS/m
paste extract (ECe)- compartment 8 8 s_aall-(ECe) dnpidll
14 | EC9 Electrical conductivity of the saturated soil- | il dae Galaiud 456 <l 48U | dS/m
paste extract (ECe)- compartment 9 9 3aAll-(ECe) dxpiadll
15 | EC10 | Electrical conductivity of the saturated soil- | %3l duse (aliiuad 450 H<I 4BE | dS/m
paste extract (ECe)- compartment 10 10 s_>al-(ECe) Anviiall
16 | EC11 | Electrical conductivity of the saturated soil- | % 3l duse (aliiuad 450 H<I 4BE | dS/m
paste extract (ECe)- compartment 11 11 3_2all-(ECe) dxpiall
17 | EC12 | Electrical conductivity of the saturated soil- | % 3l Zuse (aliiuad 450 H<I 4BW | dS/m

paste extract (ECe)- compartment 12

12 524l (ECe) dnpiall

bl 35 jas JS1 Taase 050 (5aAll S e Jiae) S0il depth 2l Gec *
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Net irrigation requirement (2uall s zlial 8.25.2

Projectinet.Out : = @Y aldll aul

Nr | Symbol Description Unit
A | e S —
1 | Day asdl -
2 | Month el -
3 | Year aaudl -
4 | DAP Days after planting/sowing DA/ ) axy ALY -
5 | Stage | Crop growth stage: Jpanal gai Jal ye -

0: before or after cropping; del 3l o 51 Jé:0

1: between sowing and germination Jusll b Yy A o 01

or transplant

recovermg; (i) s

2: vegetative development; syl skl 12

3: flowering; Syl 3

4: yield formation and ripening £ swmilly Al J5 24

Se-r?(:e Qse(r:]rcoep as a result of early canopy sl A4 2] dass Jpmne Y 0O

5_Saall il
6| E Actual soil evaporation Gl 4l A8 | mm
7| Trx Maximum crop transpiration obe ¥ Jpand) =5 [ mm
8| ET Evapotranspiration: Sum of E and Trx Al + A e Al ¢ seaa imi- A | mm
9 | Rain Rainfall s ball Jshell | mm
10 | Inet Net irrigation requirement Shall )l Zlisl | mm
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(Aladll) dpam sal) cila 31 9,252

ProjectRun.Out : ol 81 Caldl aul

Nr | Symbol Description Unit
Al By Caadll Bas gl
1 RunNr | Number simulation run BlSlaall Ol ae -
2 Dayl | Start day of simulation run Slaall Jaandill Ayl -
3 | Monthl | Start month of simulation run BSlaall Joidal il e -
4 Yearl | Startyear of simulation run BlSlaall Josdal dylaill 4w -
5 Rain Rainfall @bl dshedl | mm
6 ETo Reference evapotranspiration ol m- A | mm
7 GD Growing degrees saill 3 s cla o | Coday”®
8 CO2 | Atmospheric CO2 concentration | <3l & CO2 e 3S,5| ppm
s>
9 Irri Water applied by irrigation or net | sl ¢V 4auls Akl oLl | mm
irrigation requirement Shall gl Ll
10 Infilt Infiltrated water in soil profile e G (Aa) ) 4 pudall ol | mm
4
11 | Runoff | Water lost by surface runoff Ghoall sy Axilall WLl | mm
PN
12 | Drain | Water drained out of the soil 4l phaie (e 48 g jadll sl | MM
profile
13 | Upflow | Water moved upward by capillary | g,y Jai sxelall oball | mm
rise o=l
14 E Soil evaporation Lol Las | mm
15 E/Ex | Relative soil evaporation (100 el Lyl Aas %
E/EX)
16 Tr Total transpiration of crop and Cliely Jpanall @il Ja) | mm
weeds 5 jall
17 Trw | Crop transpiration in weed spe Jia (G dsand & mm
infested field 8kl Glie VL
18 | Tr/Trx | Relative crop transpiration (100 il J panall = %
Tr/Trx)
19 | Saltin | Salt infiltrated in the soil profile 4l plaie & uidll <Ll | ton/ha
20 | SaltOut | Salt drained out of the soil profile | Al ahis (4 a5 padll zLll | ton/ha
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21 | SaltUp | Salt moved upward by capillary Givb oo = elall &l | ton/ha
rise from groundwater table bl s e gmdll pla Y
4 sall
22 | SaltProf | Salt stored in the soil profile L a4 033l L) | ton/ha
23 | Cycle | Length of crop cycle: from ¥l e i sanall 3550 dsb | days
germination to maturity (or early | slaall 435308 i) meaill s
senescence) (38l Sl
24 | SaltStr | Average soil salinity stress Al As gla dlga) b g %
25 | FertStr | Average soil fertility stress Al & ot dlga) o sia %
26 | WeedStr | Average relative cover of weeds | cliedl il ol Lugia | %
E‘)L\.AS\
27 | TempStr | Average temperature stress loall day M) husia %
(affecting transpiration) () e 3 i)
28 | ExpStr | Average leaf expansion stress G5y a5 dlea) o s %
29 StoStr | Average stomatal stress Slabisall alga) Jaws gia %
30 | Biomass | Cumulative biomass produced S 4y el AN ~3) | ton/ha
31 | Brelative | Relative biomass (Reference: no | ¥ :gaall) dasaill 4 suall A1) %
water, no soil fertility, no soil Y Lsad Al Vs Sl deal
salinity stress, no weed Cliae YU la) Y da sk aleal
infestation) (3l
32 HI Harvest Index adjusted for failure | & Jésll Jaall sbasll Hhse %
of pollination, inadequate all S il QUS axe g alil)
photosynthesis and water stress all lgad) 5
33 Yield | Yield (HI x Biomass) AR x dasll lise) x| ton/ha
(Gl
34 | WPet | ET water Productivity for yield Lleny) 3oAA oLl daly) | Kg/m?®
part (kg yield produced per m3 e a8) Aadl eoal (mu- A
water evapotranspired) (LA olae S yia JS (e pxile
35 DayN | End day of simulation run Slaall Joseiil 5291 o sl -
36 | MonthN | End month of simulation run BSlaall Jil a1 el -
37 | YearN | End year of simulation run Sladll Jpaiidl 5 paY) dsul -

G sinas B A sal) A5 CC uad ¥ il elaall slStaall aiill Calall 13 (g sing 1l Cla e Cale
(A lall Ll i) ) il dlial) Ll s SWC il 4 5l

Evaluation of simulation results sslaal) milii anii 10.25.2

A Ale A Sl i an ) jAg
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 sina s Ay gall AU 5l oUlall BlSLaall geilis il Csilan) Calall 3 (5 sing Aibias) Cla jaa cile -
(Sl 5 s 5,292 5 58) Al 4 5

Data output file «libull @l )i il

ProjectEvalData.OUT (ol @Y calall au

Nr | Symbol Description Unit
PR BYS\! Caadll 3as 4l
1 Day ool -
2 Month el -
3 Year ) -
4 DAP Days after planting/sowing DA/ Gl aa LY -
5 Stage Crop growth stage: Jyandl sai dal s -
0: before or after cropping; el 2 ) Ji0:
1: between sowing and germination or Jasl) s )y s ol
transplant
recovering; ((ss) spmend
2: vegetative development; el ) ghillD:
3: flowering; D 5YI3:
4: yield formation and ripening g il s el Jsisg:
-9: no crop as a result of early canopy] s'ax!! 43 532l Aai J sana ¥ 19
senescence 5 Sl il
6 CCsim | simulated Green Canopy Cover il pad¥l sl elasl) %
observed Green Canopy Cover (-9.0 = ng| -9.0) <8l sall =il il sUal)
7 CCobs | field data) (Alis wlily a5 a2e i %
standard deviation of observed Green Sl elaall (g lall Cal Y
8 CCstd Canopy Cover i)l sy %
9 Bsim simulated Cumulative biomass produced |4seiall 43S jill datiall 4, 5l A< ton/ha
observed Cumulative biomass produced| 4 el 4ues yill Aaiiall 4 soall AL
10 Bobs (-9.000 = no field data) (Alis Cliby 3sa 5 a2 3 9.0-)  ton/ha
standard  deviation of  observed L gall ALK (g jlnall il Y
11 Bstd Cumulative biomass produced daiiall 41l Axiall ton/ha
simulated Soil Water Content for| s el zieiall Sl &5l (g sing
12 | SWCsim | specified soil depth * ¥ 2ag mm
L Bend Gl pall Sl A il (5 sina
observed Soil Water Content for specified] <y asagaie 259 ,0-) 2254
13 | SWCobs |[soil depth (-9.0=no field data) (Al mm
standard deviation of observed Soil Water| sl 4l (5 sisal (5 jlaall Cal a3y
14 | SWCstd | Content for specified soil depth dana Ay i (Gead )yl mm

iall daaa & ill Bac*
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Statistics output file 4dbaay) cla Al cila
ProjectEvalStat. OQUT ol &Y alall auil
A i il
Ll s sinas Ay gal) AU L)y L) eUnall Aadaidll adll s (4 el Leldl il ae) Al el agll -

.aﬁtyd‘AﬁiOAa}9JSSén§3g9Lm

2l s ) ellaall dadaial)y Al wdl) Janssia s dallall dadaiall wdllfidl el adll Cile sana

el A il (5 sina 5 4y gpad) ALY

sl 45 (6 ina g Ay saall ALK 2] Sl elaall dilian) i jdise -

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).

Qe -

ProjectEvalStat.OUT 4xibas| cila Ax cile ge U 1225.2 J g2

AguaCrop €.0 (March 2017) - Output created on (date) : 24/03/2017 at (time)
Evaluation of simulation results - Statistics

ASSESSMENT OF CANOPY COVER ——————— === e e e e e e
--------- Canopy Cover (%) ———

= 10:42:13

Nr Chsexrved +/— St Dev Simulated Date

1 5.0 3.0 3.0 1 2pril

2 30.0 5.0 44.0 20 April

3 50.0 =970 57.0 30 April

4 €0.0 5.0 57.0 10 May

o 45.0 6.0 3525 9 July
Valid observations/simulations sets (n) ....... - S
Average of observed Canopy Cover .............. : 38.0 %
Average of simulated Canopy Cover ............. - 39.3 %
Pearson Correlation Coefficient (r) ...ccecce.. = 0.91
Root mean square error (RMSE) ......ccccceneese E 8.3 ERCE
Normalized root mean square error CV(RMSE).... 22.0 %
Nash-Sutcliffe model efficiency coefficient (EF): 0.81
Willmott’s index of agreement (d) .............. - 0.95
ASSFISSMENT OF BIOMASS PROINETION ———

————————— Biomass (ton/ha) —-—————-—-
Nr Cbserved +/- St Dev Simulated Date

1 1.000 0.300 0.940 20 2pril

2 4.000 0.200 3.961 1 June

3 4.400 0.300 4.€13 1% June

= 5.000 0.500 5.084 8 July

o 5.500 0.500 95.103 1% July
Valid observations/simulations sets (n) ....... i
Average of observed Biomass production ........ - 3.980 ton/ha
Average of simulated Biomass production ....... 3.940 ton/ha
Pearson Correlation Coefficient (r) ......cccas . 0.9¢
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a25.2 Jssa: o

ton/ha

Root mean square error (RMSE) .....c.ccceccccen : 0.207
Normalized root mean square error CV(RMSE).... : 5.2 %
Nash-Sutcliffe model efficiency coefficient (EF): 0.98
Willmott’s index of agreement (d) .............. 1200
ASSESSMENT OF SOIL WATER CONTENT --—-—- —— — =
------ Soil water content (mm) —--———-
Nr Observed +/- St Dev Simulated Date

1 300.0 20.0 280.8 1 2pril

2 250.0 290 215:9 30 2April

3 150.0 30.0 159.6 1 June

= 100.0 10.0 125.9 9 July

S 100.0 10.0 1250 19 July
Valid observations/simulations sets (n) ....... = S
Average of observed Soil water content ........ - 180.0 mm
Average of simulated Soil water content ....... E 181.4 mm
Pearson Correlation Coefficient (X) ..ccceccce. : 0.9¢9
Root mean square error (RMSE) .......ccecececcces = 24.2 mm
Normalized root mean square error CV(RMSE).... : 13.4 %
Nash-Sutcliffe model efficiency coefficient (EF): 0.91

.............. 0.97

Willmott’s index of agreement (d)
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sa) el

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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