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Session 1.2 Crop Water Productivity concept

Conclusions of Webinar 1.1
‘Sustainable Agricultural Water Management and Enhanced Crop Water Productivity’

Food security @

InCcrease
production

Pressure on
water resources

Produce
the same
with less

In a sustainable way
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Why is world food production increasing over the
years?

Sources of growth in agricultural production

——
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WORLD GRAIN PRODUCTION 1960-2017
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Poll
guestion
Intensification:
+ Inputs
(fertilizers,
pesticides,
Production capital, etc.)
P_roducnon mtfrligllcha;on Technological
increase N vl
L Efficiency | SRS
(production ; I P
factors) evelopment

New infraestructures

etc.

Area expansion
(+ ha)

Fuglie
(2015)
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What are the sources of growth?
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Carbon has a price

CO, H,0
‘. ...00
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|

Applies to major field
crops (cereals, etc.)
and most horticultural
crops

Crop Water Productivity concept

Why is the relation between yield and applied irrigation water

'%0(3&8&45%$6-&.789:2

curved?

APPLIED IRRIGATION WATER (mm)

v

1"#3$%

—

"% & ()< +,$-&..

$# 0&112
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“ Low Rainfall

/

MORE WATER CONSUMED PER UNIT PRODUCED

g SSS High Evaporation
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t fater productivity

Crop Water Productivity concept

Product value
Yield Societal benefits

len

Production / Value
Water Input

|

=

ET AlW
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Why do we get the maximum WP at production levels below the maximum land productivity?
Is this a general response for all crops and production environments?

Maximum water productivity

Maximum yield
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Rice

" HSBE (PO (-

Need to reach a compromise




Session 1.2 Crop Water Productivity concept

LetOs discusg&
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Develop guidelines for improving crop water
productivit

Agricultural water management is a complex activity

Need to make many decisions

Climate
How do we support the farmer?

(Rain, ETo, T?)

Management
(Sowing date, fertilization...)

Irrigation system
(Frequency,
efficiency...)

Crop

(Variety...) Soll

(Hydraulic characteristics,
fertility level...)
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Develop guidelines for improving crop water
productivit

v
Conduct field

Simulations with a

model to asses yield response
to water

experiments to asses yield

response to water

|
Time & resources Calibration &
consuming validation are
needed

I Quickly obtain promising management strategies
I Test successful strategies in other regions
I Formulation of guidelines
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What is a model?

T — - It is a simplified
e DU representation of a system
. Atmospher i i "teel,

............ Interactions

Model: F(x)
F(x) = (f1(x), f2(x), 3(x), ...)
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"HS%&1%6()*+#, - #.8&2()$0
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AquaCrop - The tool

Uses a relatively small number of parameters

Requires only commonly available inputs

Balance between simplicity, accuracy and

General
Concepts

Based on: Is widely applicable
Plant physiology process with acceptable

I Soil water budgeting accuracy
process
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INPUTS OUTPUTS

Climate scenarios
Climate Yield

Cultivar selection

Crop Biomass

Planting date

Planting density

\
Irrigation Management

Water balance

management Components
Fertility
management Water

\ S0l Productivity
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Practical
Water applications

Productivit
y

Yield gap analysis

Evaluate different crop and field management practices
Formulation of irrigation scheduling programs

Develop irrigation strategies under water deficit conditions
Assess crop responses to environmental changes

Develop guidelines for farmers

Decision support for policy makers
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AguaCrop - The tool

GeoSim +
AquaCrop

AquacCrop linked with other models:
' AquaCrop + Economic model

I AquaCrop + GIS

I AquaCrop + Irrigation platform

I AguaCrop + Hydrological model

Thorp and Bronson
(2013)
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Implemented in 63
countries
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Wheat
(Tunis)

Grain yield (t/ha)

By D. Raes




Session 1.2‘ AquaCrop - The tool

What are the yield gaps?

What are the current WP gaps?

Are present farm irrigation practices efficient and adequate?

Are there other limiting/reducing factors affecting crop production?

What are the best strategies to enhance the WP?

\\
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LetOs discusg&
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Crop Water Productivity concept

AqguaCrop - The tool

Methodological approach for enhancing water productivity

On field application — A success story
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to enhance crop water productivity under small -scale

Develop a new comprehensive methodological approach
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I




Session 1.2 Methodological approach for enhancing water productivity

Yield gap Water productivity gap

Actua Attainabl Actua Attainabl

\ SR
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Where are farmers at?

Irrigation

Actual water productivity and yield
management

Where do they need to be?

Attainable water productivity and yield

Agronomic

practices

How will they get there?

Good agricultural practices
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Our target

Assessing and improving on-farm crop water productivity
In small scale agriculture

To determine the WP gaps
To identifythe causes of the WP gaps
To propgse management strategies to close the gaps
To deliheate and propose policies that will enable the closure
\ of WP gaps
Activities

L4 .
o, ..
. .
] .
o .
.
o, .
.
. .
. .
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.
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3 pilot small
irrigation

schemes

Innovatioy

Agaling up
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Y st -

FACTORS INFLUENCING
Irrigation management Agronomic management

Cultivar

Plant density

Planting date

Fertilization management
Mulching

Weed and pest control
etc.

I lIrrigation system

I Irrigation event management
I Irrigation scheduling

I Land leveling

I etc.

Variability

among farmers
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Montoro et al.
(2011)




Session 1.2 Methodological approach for enhancing water productivity

B ¥ ESH O+, -

FACTORS INFLUENCING
Irrigation management Agronomic management —%$ - "'$/",#)"'$0," 1/

I Irrigation system Cultivar

I Irrigation event management Plant density
I Irrigation scheduling Planting date
|

|

I
| 2$8,3%),+#'/4/)" _ /'
!

Land leveling I Fertilization management
I
I
I

"0%5%), +#/

etc. Mulching
Weed and pest control
I etc.
Physical Socio-economical Institutional B4 S000" (%) %" >+ ), +#
I Climate I Availability of cultivars | Water user regulations
I Soll I Access to agro-inputs I Water fees
I Irrigation water supply ! Crop prices I National policies
I Irrigation water quality ! Labour availability I etc.
I Field sizes I etc.
I etc.
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Discussion groups
Technical sessions

Data compilation
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Characterization of the irrigation and agronomic practices and the possible
causes

(A) General information

1 (B) Cropping practices

(C) Irrigation management

(D) Production

(E) Socio-economic
information

Stratified random sampling of proportionate allocation



Session 1.2 Methodological approach for enhancing water productivity

"HSYRI"S () $&H1+(,

B 8% ()% *+id""*), +#

S S ) s 01/
*+%,-.#/0"%$

038, 3%), +#'/471)" - /" O%iS%), +#/

6+#,)+$,#3'T%$ - /'T+$"
12#34#5" &% (&6( 8%%% - *")$,9%),+#:0%8, (%), +#'+7" ; <5%=$+8
#55#"%o#*3+(78 >/ 3t (7, - i), +E+T
- YHN3T CH) /T HWS, S

9)+%65"6" #5"8&%6(&6( >"/ ,3# +7'%3$,*54) 5% 88%*),*"" /'35, (""i,#"/

$&&)(#/",4354/#3( S ), U ()G HBI) /TS
[#,5" + L BUT L H) HEUEC (- )

>/, 3H +1"*08%*,)4'?5 4(#3'/)$N)"" 3,/
8/8.&5"%$(,-#%6$+("%( ‘

#H$/" 4354/#3(:/#,5",+' 2-88" - H)%), HE T
(/7™ %) +#%%),0,)," /"




Session 1.2 Methodological approach for enhancing water productivity

Application
eficiency
Distribution
uniformity
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Monitoring fields

No limitations Water and fertility
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Regional Workshop
17-22 May 2015 - Cordoba,
Spain
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L

Improved farm irrigation management
alone Is necessary but not sufficient,
we need to optimize overall farm
management
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Guidelines for water management &
agricultural practices

\ 4

Defhonstration
Dlots

Rpontrol
plots
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Crop Water Productivity concept

AqguaCrop - The tool

Methodological approach for enhancing water productivity

On field application — A success story
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Reducing the water productivity gaps

Mubuku irrigation scheme

(Uganda) Irrigation water supply

Reducing WP gaps




























