q\% Practical Exercise on PC

Crop file tuning for local conditions

Solution of the exercise

Legend Red flash * indicates buttons to click

Red frame = . indicates data to input
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Green frame indicates output data

The objective of the exercise is to estimate how much grain a maize field would produce during a specific
season. The maize field is located in Cordoba, Spain, for which the climate data are first required. Climate
data are already available in AquaCrop. In order to account for the specific management practices, the
general maize file has been modified to reflect the specific sowing date and the planting density. To simulate
the characteristics of the specific maize cultivar, the phenology of the cultivar observed in the field under no
stress conditions (no water stress, no fertility stress) has been used to modify the general maize file. In
case of missing information, the default maize file values have been retained.
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- In Climate (a), Select/Create Climate file (b).

Main menu ;”E'E‘
Er_wironmenl a — By Select/Create Climate fie Path |
Climate

" Climate

E (= Dizplay/Update Climate characteristics

Cmp

Crop '—
Management

Irrigatian
Fleld

Sull
Soil '—
Cloze

Simulation

] F'enod Simulation period: From: 22 March - To: 24 July

—E 1 = Initial conditions '—[None] Soil water profile at Field Capacity

/) L
E/y '&E Run <<<

Project ~  Project '—[Nnne] Mo specific projsct

& Exit Program

- Select file from Data Base by double clicking on the file.

Select climate file

SELECT file from Data Base

| JI‘ [ Create new Climate file |

[double] Click a File in the list to select

File Marne |Description | fad
Bruzsels.CLI Pl Belgium 1Jan 1990 - 310ec 1929 —
Cordoba. CLI vordoba, Spain 1Jan-310ec Jata by Ui of Cordoba
D awis. CLI Davis, California 1Jun-310ct1396 - Data by University of Califarnia
Foggia. CLI Foggia, Italy 1Jan2000-310ec2007 - D ata by Conziglio per la Ricerc
Lima.CLI Lima, Pem 1Jan-310ec1995 - Data by International Potato [nstitute
LosBanos. CLI Log Banos, Philippines 1Jan-310ec2004 - Data by International Ric

-

33> @ UNDO selection |

l
Selected File -

—[))) ﬂ Delete selected file |

33> = Digplap/Update Climatic data |

x Cancel | §= Main Menu




- The name of the selected Climate file is displayed

Main menu

Environment
Climate
Climate '—Eordoba.ELI Cordoba, Spain 1Jan-310ec1986 - Data by University of Cordoba
Cro p
Growing cycle: Day 1 after sowing: 22 March 1386 - Maturity: 24 July 1386
Crop '—DEFAULT.CF!D a genenc crop
Management
Irrigation [Mone] Riainfed cropping
F|e|d [Mane] Mo specific field management
Soil
r Sail '—DEFAULT.SDL Deep loamy soil
Simulation
! Ferind '—Slmulatlon penod: From: 22 barch 1986 - To: 24 July 1986
— |ritial conditions [Mane] Soil vaater profile at Field Capacity
X —4}—
Run S
Prﬂiect l Praject |—[None] Ma specific praject

TUNING CROP FILE FOR LOCAL CONDITIONS

- In Crop (), Select/Create Crop file (b).

Main menu

Environment
Climate

Clirnate '—

Crop a —— @ Select/Create Crop fils L Path |

(= Display/lUpdate Crop characteristics |
Management

Irrigation Start growing cycle [Day 1 after sowing)
Fleld — 22 ‘[

Speciy ——| 22 || Mach  ~|[ 1356
Sail

Generate —  Select criterion
r -

Cloze
Simulation
1 ! Ferind '—Simulation penod: From: 22 barch 1986 - To: 24 July 1986

1‘— Initial conditions '—[None]
3 g
%\ — Run <<

Soil vaater profile at Field Capacity

Project

= Project |—[N one)

Ma specific praject

& Exit Program




- Select the default crop file by clicking on the file (a), then Display/Update Crop characteristics (b).

Select crop file

SELECT file from Data Base

| JI‘ [ Create new Crop file |

|
[double] Click a File in the hst to select

File M ame |Description | ~
Cotton.CRO Dﬁult Cotton, Calendar [Cordoba, 154prE) ==
CattanGDD.CRO Default Cotton, GDD [Caordoba, 154pr8E)
Maize. CRO | Default Maize, Calendar [Daviz, 1Jun3s)
MaizeG00.CRO Default Maize, GDD [Davis, 1Jun3E]
PaddyRice.CRO Default Paddy Rice, Calendar [LosBanos, 15Jan04)
PaddyRiceGDD.CRO Defaul Paddy Rice, GOD [LozBanos, 15)an04d)

-
Selected File :

—[»> T  Delete selected file b
3> & Dizplay/Update Crop characteristics

x Cancel | = Main Menu

- Specify Day 1 after sowing, then OK.

Planting date

Dray 1 after zowing

VE w|| Mach  w|| 1386
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- In Development, Initial canopy cover modify Plant density according to local management practices.

EBX

Crop characteristics
Descrpton | P P | Calendar |
Display crop parameters

& Limited set
Crop development cultivar

® o] et Crop development (no water and fertility limits)

Al ciop parameters

Description  Development I Production ] Calendar ]

Initial canopy cover ] Canopy development ] Flowering and Yield Fomation ] Root deepemng] Temperatures

File description  Protected file \

initial canopy cover | good canopy cover hd ——  CCo | 043 g %

Protected file (with default crop parameters)

to adjust to local conditions

1. Adjust cultivar specific or less conservative parameters (limited set of crop parameters) 100%

2 Use [P Save s | intool bar to save adjustments and to return to Main Menu

. Program settings Protected fle I Seve = 0

48 B0 7h a

L, Growing cycle {(days) ...........
FOWing miaturity

Type of planting method Cover per seding L w 30 gFm2/plant

&+ Sowing
i lanis/ha —
¢ Tranzplanting Flant den3|ty= 75000 :Jans a

] r B RFwiants/m2

estimate
ﬂ FProgram settings | Protected file E Save a3

- If needed, the option estimate (a) can be used to calculate Plant density from Row planting (b): Row
spacing and Plant spacing (c), then OK (d).

. .
Do Dokt | rscin | Catertr | Estimate plant density g@@

Crop development (no water and fertility limits)

Iniial canapy caver | Canopy development | Flowering and ield Formation | Floot deepening | Temperatures

intial canopy cover [ - cco 088 3%

Plant density

80 000 plantzfha
3.0 plantz/m2

1 " Sowing rate

sowing matuity

Type of planting method Cover per sseding 650 em2/plant %
& Souing

R Pl T 5.00 kg zeed/ha
s 1000 seed mass | 5000 g

&, Program settings Pratested file ) saveas germinatil:ln rate ?5 z

Fﬁ planting

C
plB BB NN ..
rom spacing: 050  =m

plant spacingd | 0.25 =m

Cover zeediing:  E.50 cm2

Initial canopy cover : 0.52 %

x Cancel 1] 4




- The modified Plant density is displayed.

Crop characteristics

Description  Dewelopment l Productian ] Calendar ]
Crop development (no water and fertility limits)

Initial canapy cover ] Canopy development ] Flowering and “ield Formation ] Fioot deepening] Temperatures

initial canopy cover | high canopy cover - — (Co| 0OK2 ﬂ E—

45 60 75 30

o Growing cycle (days) ...
FOWing maturity
Type of planting method Cover per seedling E50 cm2/plant
+ Sowin
: Plant denzity | 30000 plants/ha

" Transplanting 8.0 plantz/m2
L0 plants/m.

x Cancel | ﬁ Frogram zettings | Frotected file E Save as

- In Canopy Development, modify time From day 1 after sowing to Senescence and to Maturity according
to local observations of the specific crop variety under non limiting conditions (no water stress, no

fertility stress).

Crop characteristics E]@@

Description  Development l Production ] Calendar ]
Crop development (no w, and fertility limits)

Initial canopy cover  Canopy development Flowering and vield Formation ] Foot deepening | Temperatures

canopy expanzion  very fazt expansion
MaximuUm canopy cower |5k

canopy decline  low decling

1003

;3

sowing rnaturity

days

[ & 2

[ 54 2H
=R

From day 1 after sowing to:

gEnce

max canopy

FENEICENCE

maturity

x Cancel | aﬂ. Program zettings Frotected file E Save as




- In Flowering and yield formation, modify From day 1 after sowing to Flowering according to local
observations of the specific crop variety under non limiting conditions (no water stress, no fertility

stress).

Crop characteristics

Description  Development l Production ] Calendar ]

Crop development (no water and ferility li

Initial canopy cover ] Canopy development  Flowering and Yield Farmation “1™ Root deepering ] Temperatures

Yield formation days

Length building up HI -— 45

e E 2

—]
110

rnaturity

sowing

From day 1 after sowing to: days
flowering [
EEm
maturity

potentla_l Determinancy linked with flowering [determinant crop)

wegetative

grawth 1

x Cancel | aﬂ. Program zettings | Frotected file E Save as

- In Root deepening, modify Maximum effective rooting depth according to local observations.

Crop characteristics

Description  Development l Production ] Calendar ]
Crop development (no water and ferility limits)

Iritial canopy cover ] Canopy development ] Flowering and Yield Formation ~ Foot deepening | Temperatures

]
maximum effective rooting deptfﬁ 1.80 ;;melm
mEE

medium - deep rooted .+

00k -

BO¥% -f-emmomenosnno oo oo SRS SRESSRRERR -- -

Bl |- -~ === - -~ -~ - - - - - -

A% -pmmmmmmmmm e e e - R R Expangion |»
B~ ---m oo - -

45 60
Growing cycle [davs]

L5 1 — = e L ]

100 o m e s L SRS

180mM e

days

5 3

200m
From day 1 after sowing to:
max depth #4

x Cancel | aﬂ. Program zettings | Frotected file E Save as




- Save as, provide File name and Description (optional), then Save.

Crop characteristics

Description  Development ] Production ] Calendar ]
Crop development (no water and fertility limits)

Initial canapy cover ] Canopy development ] Flowering and ield Formation  Root despening l Temperatures

medium - deep rooted . =

masimum effective moting depth || 1.50 g meter

1003 - S R e
FEEEEEEN

Q0% ~fm e n o o - - - - o File | ——————————Save as )):iZEBNSCDIdDbd. .

pisi'i'@lllllllllllllllllllllllll.l.l.l.l.l.l.l'lllll.

A0 b mm e Maize B749, Cordoba (5 pain) ]

Cancel
45 B0 M

Grawing cycle [daps]

D50 m —|————— e Ll

1.00m -
150m S
200 m
From day 1 after sowing to: |
max depth 0

x Cancel | ﬁ Program settings | Frotected file

- The name of the newly created Crop file and the Growing cycle are displayed.

Main menu E]@

Environment

Climate
Climate '—Eordoba.ELI Cordoba, Spain 1Jan-310ec1 986 - Data by University of Cordoba

Crl:lp
Growing cycle: Dap 1 after zowing: 21 April 1986 - Maturity: 8 August 1988

Crop '—MaizeBNSEordoba_l Maize B743, Cordoba [Spain)
Management

Irrigation [Mone] Rainfed cropping
Fleld [Mone] Mo zpecific field management

Soil
r Soail '—DEFAULT.SDL Deep loamy zail
Simulation
] Period Simulation period: From: 21 April 1986 - To: 8 August 1986
—E 1 I Initial conditions '—[None] Soil water profile at Field Capacity
) |
8 Run <<<
Proiect I —M[None] Mo specific praject

& Exit Program




SOIL FILE

- In Soil (a), Select/Create Soil file (b).

Main menu

Environment

Climate
Clirnate: '—

Crl:lp

Crop '—
Manﬁgement

Irigation b
i a

 Select/Create Soil file Path ‘
Soil

. = Display/Update Soil characteristics |

Cloze

Simulation

] Penod Simulation period: From: 15 April 2008 - To: 2 August 2006
—E -

Initial conditions '—[Nnne] Soil water profile at Field Capacity

jj
PrOiec‘ N Project '—[None] Mo specific praject

& Exit Program

- Select file from Data Base by double clicking on the file.

Select soil file (=163

SELECT file from Data Base

|ﬁjlu [) Create new Sail fie |

|
[double] Click a File in the hst to select

File M ame |Description | ~
CLay.S0L zilty clay loam

CLAYLOAM S0OL Been uniform clay loarm prafile

deep uniform loamy zoil

LOakySaMD 500 deep uniform loamy zand profile
PaDDY.S0L paddy field [heawy clay]

SAMD.SOL deep uniform very gandy soil

| £

Selected File :

—|:))) ‘m'- Delete selected file |

333> = Display/Update Sail characteristics |

x Cancel | = Main Menu




- The name of the selected Soil file is displayed.

Main menu

Environment
Climate

Eﬁ Climate '—Eordoba.ELI Cordoba, Spain 1Jan-310ec1 986 - Data by University of Cordoba
Crl:lp

Growing cycle: Dap 1 after zowing: 21 April 1986 - Maturity: 8 August 1988

Crop '—MaizeBNSEordoba_l Maize B743, Cordoba [Spain)
Management

Irigation [Mone] Rainfed cropping
Fleld [Mone] Mo zpecific field management
Soll
Soail '—LDAM.SDL deep uniform loamy soil

Simulation

1 Period '—Simulation period: From: 21 April 1986 - To: 8 August 1986
1 — Iritial conditions '—[None] Soil water profile at Field Capacity
X} Ofseeon |—
e
= Project '—[None] Mo specific project
& Exit Program

SIMULATION RUN AND INTERPRETATION OF RESULTS

Project

- Run the Simulation.

Main menu

Environment

Climate
Climate '—Eordoba.ELI Cordoba, Spain 1Jan-310ec1986 - Data by University of Cordoba

Crop
Growing cycle: Day 1 after sowing: 21 April 1986 - Maturity: 8 August 1986

W Crop '—MaizeB 749Cordoba.l Maize B749, Cordoba [Spain)

Management
Irrigation [Mone] Riainfed cropping
F|e|d [Mane] Mo specific field management
Soil
r Sail '—LDAM.SDL deep uniform loamy soil
Simulation

1 ! Ferind '—Simulation penod: From: 21 Apil 1986 - Ta: 8 August 1986
1 |— Initial conditions '—[None] Soil water profile at Field Capacity

Project

i Project |—[None] Ma specific praject
& Exit Program




- Start the simulation run.

Simulation run
INPUT 21 April 1986 threshold slress index OUTPUT

Thi

—Th—r Biomass tonha
s Yield tovha

sown > emergence

ETo mm/day
Rain mm/day
Irri 0.0 mm/day

Temperature “C
Min: 56 DegieeDays

Maw 20 Dj 48

Climate-Crop-Soil water \ Ex

Advance
& un—to 9 August 1986

>  stepbystep:| 10 days—to 1 May 1988

& piofils | Parameters Soil water balance | Production | Simulated environment

10 mmiday

Tr

g Soale

96 %

cC

0
time [day] 10 20 30 40 50 1] 70 a0 a0 100
i

SAT

2
2

umerical output > Main Menu
M | Main M

- AquaCrop simulates maize crop (variety B749) in Cordoba, Spain on a loamy soil. As no specific
management has been selected, maize develops under rainfed conditions (no irrigation) and under full
fertility (no fertility stress). As no Initial soil water content has been specified, soil profile on first day
of the simulation is assumed at Field capacity.

- Soil water content decreases throughout the crop cycle due to water extraction through the maize
root system. Sometimes, rainfall occurs and results in a (slight) increase in soil water content, i.e.
around days after sowing 45 (a).

Due to soil water content lower than the upper threshold p(upper) for Canopy expansion during
vegetative growth (represented by the green line, b), canopy cover is slightly reduced compared to non
limiting water conditions (c).

Due to continuous water extraction, soil water content drops below the upper threshold p(upper) for
Early canopy senescence (represented by the yellow line, d) around day after sowing 53. As a result,
the canopy dries out earlier, being completely wilted at day 85 after sowing (¢).

Simulation run

INPUT 9 August 1986
after cropping period

ETo mmiday
Rain mm/day
Irri mm/day

Temperature “C
Min: Cegreclays:
[—

Climate-Crop-5oil water l Ex

Advance
+ run—to 9 August 1936
REPEAT —|
" stepbystep:| 10 daps—

] Sail water profile ] Parameters Soil water balance ] Production

OUTPUT 8 August 1986

Biomass tonsha
Yield tantha

Simulated environment

10 mm/day

time [day) 10

7 Mumerical output

= Main Menu

11



- Due to soil water content lower than the upper threshold p(upper) for Stomatal closure (represented
by the red line, 2), transpiration is reduced compared to non limiting water conditions starting from
day after sowing 42 (b). Transpiration is zero from day after sowing 82 onward, as the crop has
completely dried out (c).

Note that in maize the upper thresholds p(upper) for Stomatal closure (represented by the red line)
and Early canopy senescence (represented by the yellow line) coincide, thus the yellow line overwrites
the red line.

In the end of the cycle, above-ground dry biomass equals to 9.4 ton/ha, and yield is 2 ton/ha (d). Yield
is lower than the maximum due to water stress.

Simulation run

INFUT 9 Al:lgusl 1_983 8 August 1986 .
aél-f—::'m,]ml:::::ay Biomass l— tonsha
Rain | iy Yield | 2060 tonvha
Imi | mm/day

Temperature “C Ad\l:ance b T t 1986
Mirc DeareeDays REPEAT A
o : - _Et'" stepbystep:| 10 days—

Climate-Crap-S il water l Ex ] Soil water profile ] Parameters Soil water balance ] Praduction ] Simulated environment ]

10 mm/day

96 %

CcC

1]
time [day)

Dr

150
200
250
300

re s
7 Mumerical output = Main Menu
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