%""“““\\“ A o Fcon <

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


http://ageconsearch.umn.edu
mailto:aesearch@umn.edu
https://makingagift.umn.edu/give/yourgift.html?&cart=2313

Irrigation Technologies and the Limits of
Water Productivity

Elias Fereres

Selected Paper prepared for presentation at the International Agricultural Trade Research
Consortium’s (IATRC’s) 2013 Symposium: Productivity and Its Impacts on Global Trade, June 2-4,
2013, Seville, Spain

Copyright 2013 by [authors]. All rights reserved. Readers may make verbatim copies of this document for
non-commercial purposes by any means, provided that this copyright notice appears on all such copies.



Irmgation Technologies

and the Limits of Water
Productivity

Elias Fereres
Institute for Sustainable Agriculture, IAS-CSIC
and Univ. of Cordoba, Spain



THE RECENT EXPANSION OF WORLD IRRIGATED AREA
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Irrigated area almost
doubled over the last 20 years
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Evolution of irrrigated area in Andalusia, Spain

Fereres et al., 2011, J. Ex. Bot. 62,



FLOOD IRRIGATION
HAS BEEN PRACTICED
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IN FLOOD IRRIGATION: THE SOIL CONTROLS THE
INFILTRATION OF WATER
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SOILS ARE INHERENTLY VARIABLE



PRESSURIZED SYSTEMS: THE SYSTEM CONTROLS THE INFILTRATION




IN DRIP IRRIGATION, CONTROL OF TIME AND SPACE




SURFACE
IN ANDALUSIA, DRIP IRRIGATION IS NEAR 70 %
IRRIGATION WENT
FROM 90% TO 30%
IN THIRTY YEARS
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Irrigation faces
three challenges:

e Engineerin
g anagement

 Biological




THE YIELD GAP and HOW TO BRIDGE IT
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Focus on measuring the magnitude and
causes of yield gaps

2008 Yield
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Optimizing water use

Sunflower Potato

at the farm level Cotton

Water
allocation

Develop a pre-season
economic optimization
model designed to
optimize irrigation water
management and
cropping patterns
at farm level

Genil-Cabra irrigation scheme

UPSCALING MODELS TO IRRIGATION DISTRICTS AND REGIONS

(Garcia-Vila & Fereres, 2012)



IMPROVING MANAGEMENT: POINT & AREA SENSORS

DEVELOPMENT OF A REMOTE SENSING PLATFORM FOR IRRIGATION

SCHEDULING
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Reduce risks by monitoring stress accurately and using
precision irrigation where it is economically viable
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WHY CROPS CONSUME SO MUCH WATER?
THE FUNDAMENTAL CONNECTION BETWEEN H,O

LOSS AND CO, ASSIMILATION

co,

WP= CO, / H,0



MAIZE WATER PRODUCTION FUNCTION
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e Full Irrigation: vy = 0.084x — 150 (r* = 0.65)
© Flowering Stress: y = 0L078x — 150 (r* = 0.64) s °*
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Monsanto to Introduce Genuity Droughtgard Hybrids in the

Western Great Plains In 2013 (one year too late)
up to 6 bushel advantage over competitor hybrids

were-g’uwn in Woodland, California. =+ 0 200 =1-=+- -—1 i {hree nianuged stress environ-
ments: full irngation, flowering drou (or 360 kg/ha) ng drought stress. Adapted from
Barker er al. (2005).



ASSESSMENT OF WATER PRODUCTIVITY IMPROVEMENTS

THE BASIC RELATION BETWEEN YIELD AND CONSUMPTIVE USE, ETc,
IS LINEAR FOR THE MAIJOR CEREALS; i.e., WP IS CONSTANT
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Yield (%)

EVOLUTION OF WATER PRODUCTIVITY IMPROVEMENTS

From 70 to 90 % uniformity

Py
2 3
"g —_
‘5 E 2 2
a ¥
E ~— 1,2
v 1-
=
O -
0 50 100 120 150 200

Water input (%)



Optimizing the use of a limited water supply
BECAUSE OF NECESSITY




STRESS MANAGEMENT VIA DEFICIT IRRIGATION
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In conclusion,

*Engineering advances were largely responsible for
past increases in WP

WP limits have largely been reached, but big gaps
remain in most farming systems.. Focus on
measuring WP gaps and determining their causes

*Water supply limitations will force adoption of
deficit irrigation. Opportunities for the optimization
of limited supplies at scales from field to regions



