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lrrigated production in semi-arid &

arid environments (Mediterranean)

B Main irrigated extensive systems:
e olive orchards and vineyards
e cereals-based systems

B Southern Europe
Irrigated maize-based systems

B North Africa
wheat (supplemental) irrigation




Southern Europe

irrigated maize-based systems
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Southern Europe
irrigated maize-based systems

B Development of
sprinkler and drip irrigation

= irrigated crops into hilly lands
















CONSERVATION AGRICULTURE
the way to go?
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Cultivated area under No-tillage
(hectares)

COUNTRY 1998/99 2003/07 % cultivated land
U.S.A. 19 347 000 26 500 000 15
Brazil 11 200 000 25 502 000 38
Argentina 7.270.000 19 719 000 59
Canada 4.080.000 13 481 000 26
Australia 1.000.000 9 000 000 20
Paraguay 790.000 2 094 000 48
Mexico 500.000 22 800 <1
Bolivia 200.000 706 000 18
Chile 96.000 120 000 7
Uruguay 50.000 553 900 40
Kazakstan 0 600 000 3
Others 1.000.000 1 568 000

Total 45.533.000 98 300 268

FAO AQUASTAT (2010)



Conservation Agriculture in Europe

Minimum

Cover crops jn

10%"?

tillage No-till perennial (Total surface % Irrigated CA
(1000 ha) (1000 ha) crops CA (1000 ha)|CA / arable land (1000 ha)
Country (1000 ha)

Belgium 140 n.d. n.a. 140 17.2 14
Denmark 230 n.d. n.a. 230 10.1 23
Finland 550 200 n.a. 750 34.1 75
France 3750 150 n.a. 3900 21.1 390
Germany 2300 200 n.a. 2500 21.2 250
Greece 230 100 n.a. 430 15.8 43
Ireland 10 n.d. n.a. 10 0.9 1
Italy 480 80 n.a. 560 6.8 56
Hungary 490 10 n.a. 500 10.8 50
Portugal 300 80 30 410 20.6 41
Russia 15000 500 n.a. 15500 12.6 1550
Slovak Rep 320 130 7 457 31.9 46
Spain 1500 700 850 3050 22.2 305
Switzerland 80 12 10 102 24.9 10
UK 2500 180 n.a. 2680 46.6 268
Total 27880 2342 31220 15.7 3122

(ECAF 2006/07)
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lrrigated cereal-based systems

B Conservation agriculture
In maize-based systems
Southern Spain

Bl ooking for sustainable
irrigated agriculture with
small poor farmers
Mauritania




CA In maize-based systems

Residues covering the soil results
In low T° at sowing and slow growth

Soil compaction

R Calleja; commercial farm; Cordoba




Maize-cotton rotation
Permanent bed system

USE OF PERMAMENT BEDS
IN SPI TE OF CENTRAL PIVOT
| RRI GATI ON

Residues management:
shoved to bottom of furrows

2 weeks before sowing




Permament bed system (cérdoba, Sp)




Permament bed system (cérdoba, Sp)

Establishment

A crop row is established A
=
5 cm from the top centre = o
Following year: crop sown )
at the other side, 10 cm — =

apart from preceding crop




Permament bed system (cérdoba, Sp)




Permament bed system (cérdoba, Sp)

e 95 cm Inter rows €& cotton harvester

e Controlled traffic &
high flotation tires

e Deep ripping in trafficked furrows
after cotton harvest




Permament bed system (Cérdoba, Sp)

Was maize yield affected?

MAI ZE grain yield

from 2 paddocks
1: PB introduced in 2001
2: PB introduced in 2005

Grain yield (t/ha)
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Calleja et al. 2008




Permament bed system (Cdérdoba, Sp)
How was soll organic matter affected

with the new residues distribution?

\
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Boulal et al. 2009



Permament bed system (Cérdoba, Sp)
were irrigation needs reduced?

Current
applied
irrigation
reduced
by 20%

Agua aplicada + lluvia mz-ag (m3/ha)
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Permament bed system (Cérdoba, Sp)

Experiment: new vs conventional

Institute of Sustainable Agriculture
CSIC, Cordoba, Spain

e Permanent beds & mulch
e Conventional beds &
residues incorporated with tillage

Controlled traffic
e Furrows +/ - wheel traffic




lrrigated cereal-based systems
PERMANENT BEDS — K. SAYRE

CIMMYT®

International Maize and Wheat Improvement Center




Permament bed system (Cérdoba, Sp)

Experiment: new vs conventional

Crop growth and vyield

Year 0: cotton, all conventional
Year 1: maize PB & CB

LAI LAI AGDW Yield
61 dap | 90 dap t / ha t / ha
PB | 2.06b | 4.63 a |[26.98 a|15.80 a

CB | 2.31a | 4.03b (24.65Db|14.64 D




Permament bed system (Cérdoba, Sp)
Experiment: new vs conventional

Evapotranspiration
Year 0: cotton, all conventional

Year 1: maize PB & CB
maize ET WP gy | WP by
mm kg hal mm? | kg hal mm-1
PB 696 a | 22.8 a | 38.7 a
CB 689 a | 20.3a|34.5Db




Permament bed system (Cérdoba, Sp)

Experiment: new vs conventional

Soil water infiltration & erosion

Furrow/ bed scale (140 m x 0.85 m):
sprinkler irrigation simulation

Small scale (0.9 x 0.9 m?)
Rainfall simulator I nfiAsper?2

Alves Sobrinho et al. 2007




Sprinkler irrigation simulation




Sprinkler irrigation simulation







Aplication or runoff

Aplication or runoff

rate (l/s)

rate (l/s)

0,6 1,0
05 F I
—Application  CB+T 4 0,8 %
04 F Runoff Q—
= Load 1 0.6 Q 3
03 T & S
404 — =+
02 | 8_’
0,1 = . 012 Q.
Om= 4 0,0
0 100 200 300 400 500 600
0,6 1,0
%> PB 108 @
o
0,4 = Application 1 06 §
03 F ——Runoff+T ’ Q 3
—— Runoff -T 4 04 L .?u-
0.2 F & Load-T o
0,1 | ® lLoad +T 1 0.2 ’é’_
O = 1 L 0,0
0 100 200 300 400 500 600

Irrigation time (min) Boulal et al



Permament bed system (Cérdoba, Sp)

Experiment: new vs conventional

Soill water Infiltration & erosion

lrrigation management practices
identified for homogeneous solil
management

need to be revised in PB CTrf




Permament bed system (Cérdoba, Sp)

Experiment: new vs conventional

Soil water Infiltration & erosion

Model: sprinkler water application
& soil infiltration and runoff
simulate irrigation performance
5 irrigation performers
operation diagrams =guidelines




Rainfall intensities 30-150 | m-2h-1
Overland flow intensities 94-573 | m2h-1




Permament bed system (Cérdoba, Sp)

Experiment: new vs conventional

soil loss (t/ha)

16
14
- .=
10 1§
8 T T

6 _

4 T ]
° n = = " LI
0 - ‘

Time (min)

~— = PB

—m— CB

PB 80% less soil loss than CB Boulal et al. 2007




Permament bed system (Cérdoba, Sp)
FUTURE on-farm / on-station

e Revise irrigation management practices
e Evaluate water and soil saving time, space

e Study off-site movement of herbicides &

sediments

e Evaluate controlled traffic & sporadic

tillage to avoid or relieve soil compaction

e Evaluation of genotypes for permanent bed

systems and direct seeding



Permament bed system (Cérdoba, Sp)
FUTURE

Farmers
(Associations)
On{ experiments \
On-s experiments

Researchers ¢ Companies

(multidisciplinary)  (mechanization,
herbicides,...)

Training




Participatory research in agronomy

. refers to applied research
specifically designhed to answer
guestions in close collaboration
with farmers.

Particularly important when
weak extension (and research)




Sustainability of irrigated
agriculture in Mauritania

\inisalion de I'lrrigué nnu;
Ia Souveraineté Alimentaire

UNIVERSITAT POLITECNICA
DE CATALUNYA

‘ AECI ‘

OBJECTIVES:

Examine irrigation perimeters
Look for alternatives to rice when needed
Set sound basis for rehabilitation
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Sorgho ou




Mauritania — 106 farmers 2009
each farmer one treatment

Poor leveling







Allowable depletion

Root zone water holding capacity

Root zone water holding capacity




Sustainability of irrigated
agriculture in Mauritania FUTURE

e | mprove agronomy of sorghum &
maize with limited resources:
Evaluate localized fertilization
Conservation agriculture & residues
conflict

e Improve double cropping (cowpea) system




5th World Congress of Conservation Agriculture
26-29 September 2011
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