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Freshwater withdrawal by sector, year 2001

Total volume Freshwater withdrawal by sector

_ IRWR of freshwater _ _ Withdrawal
Continent/Region utilization Domestic Industrial Agricultural as %
of IRWR
World 43 650 3830 -- 2664
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Source: FAO. 2006. AQUASTAT database. http://www.fao.org/ag/aquastat
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Water use on the different continents
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Water use per person in each sector




Water use among the main sectors
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Lack of water
Development of the lack of water (1995-2075)

1995 Presh water criticality index of n 10-percentile dry year 2025 fresh water criticality index of 2 10-percentile dry year

SEI - Critical index
(Source: WaterGAP)



The agriculture of the World needs to
produce much more food with the use
of less water. (Dublin declaration, 1993)



Area equipped for irrigation and percentage of

cultivated land

Irrigation
Continent/Region
Area (million hectares) As % of cultivated land
year 1980 1990 2003 1980 1990 2003
World 193,0 2242 277,1 15,8 17,3 17,9
Africa 9,5 11,2 13,4 5,1 5,7 59
Asia 132,4 155,0 193,9 28,9 30,5 34,0
Latin America 12,7 15,5 17,3 9,4 10,9 11,1
Caribbean 1,1 1,3 1,3 16,4 17,9 18,2
North America 21,2 21,6 23,2 8,6 8,8 9,9
Oceania 1,7 2,1 2,8 34 4,0 5,4
Europe 14,5 17,4 25,2 10,3 12,6 8,4
Source: FAO. 2006. AQUASTAT database. http://www.fao.org/ag/aquastat




Countries having the most significant irrigation

Country
(Name)

capacity in the world

Area equipped for
irrigation (ha)
(2003)
(Mha)

% Irrigated
Areato APC
(Arable & Perm.
Crop Area)
(2003)

% irrigated to world
total irrigated area
(2003)

India

57.19

31.17

20.64

China

54.60

35.26

19.7

USA

22.39

12.75

8.08

Pakistan

19.02

86.26

6.86

Iran

7.65

41.92

2.76

Mexico

6.32

23.15

2.28

Egypt

3.42

100

1.23

Hungary

0.23

4.79

0.08

Belgium

0.04

4.65

Source: ICID 2003. http

:/lwww.icid.org/imp




Introduction

1 Irrigation: one of the first modifications of
natural environment by man;

1 Stable food supply;

1 Essential component for success of early
civilization development.



Irrigation Purpose

1 Crop demand, transpiration;

1 Climate modification
— Crop cooling;
— Freeze protection,
1 Land preparation;
1 Salt leaching/land reclamation;

1 Fertigation/application of chemicals.



Irrigation in the World

1 Seventeen percent of world agriculture Is
Irrigated,;

1 lrrigated area produces 50% of world’s
food supply;

1 Surface Irrigation Is the most common
method.



Methods of irrigation

Surface irrigation:
basin irrigation
furrow Irrigation
border irrigation

Sprinkler irrigation

Drip Irrigation



Basin irrigation




Basin irrigation




Basin irrigation




FURROW IRRIGATION




BORDER IRRIGATION




BORDER IRRIGATION




Advantages of sprinkler irrigation

1 Similar to natural rainfall;

1 Not susceptible for relief;

1 Physiologically more suitable for crops;
1 Increases humidity;

1 Suitable for multifunction irrigation;

1 Deep-lined canals are applicable;



Advantages of sprinkler irrigation

1 Intensity of sprinkling can be well controlled,;
1 Easy operation, possibility of automatization;
1 Easy setting;

1 20-30 % lower water demand compared to
surface irrigation;

1 The closed water carrying system impedes
external chemical and physical contamination.



Disadvantages of sprinkler irrigation

1 High specific investment demand,;
1 Potentially high energy demand,
1 Susceptibility to wind,;

High evaporation lost;
High operation costs;
Potential plant protection problems;

mportance of good water guality!
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Big Gun - Hose Reel
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Travelling gun sprinkler




Travelling gun sprinkler




Travelling gun sprinkler




Travelling gun sprinkler




Center Pivot - Impact Sprinklers




Center Pivot — Low Pressure




Center Pivot - End Gun
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Linear Move Irrigation
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Inear Move Irrigation




Linear Move Irrigation




Linear Move Pumping Plant




MICRO-IRRIGATION

1 The most characteristic feature is that the
permanently placed feeder unit provides
Irrigation water right next to the crop working at
small pressure (<2.5 bar), and small intensity
(<500 I/h).

1 The water holding capacity of the soil can be
ignored.



The advantages of drip irrigation

Minimized fertilizer/nutrient loss due to localized
application and reduced leaching;

High water application efficiency;

Leveling of the field not necessary;

Ability to irrigate irregular shaped fields;

Allows safe use of recycled water;

Moisture within the root zone can be maintained at field
capacity;

Soll type plays less important role in frequency of
Irrigation;



The advantages of drip irrigation

Minimized soll erosion.

Highly uniform distribution of water i.e., controlled by
output of each nozzle.

Lower labour cost.

Variation in supply can be regulated by regulating the
valves and drippers.

Fertigation can easily be included with minimal waste of
fertilizers.

Foliage remains dry thus reducing the risk of disease.

Usually operated at lower pressure than other types of
pressurised irrigation, reducing energy costs.



he disadvantages of drip irrigation

Expense. Initial cost can be more than overhead systems;

Waste. The sun can affect the tubes used for drip irrigation,
shortening their usable life. Longevity Is variable;

Clogging. If the water is not properly filtered and the equipment
not properly maintained, it can result in clogging;

Drip irrigation might be unsatisfactory if herbicides or top
dressed fertilizers need sprinkler irrigation for activation;

Drip tape causes extra cleanup costs after harvest. You'll need
to plan for drip tape winding, disposal, recycling or reuse;

Waste of water, time & harvest, if not installed properly. These
systems requires careful study of all the relevant factors like land
topography, soil, water, crop and agro-climatic conditions, and
suitability of drip irrigation system and its components;
Germination Problems. In lighter soils subsurface drip may be

unable to wet the soil surface for germination. Requires careful
consideration of the installation depth.



1. Surface micro-irrigation

1.1. Feeder in the furrows:
1 Mainly used in twin lines in plantations.
1 Dosing like in case of surface irrigation.



1. Surface micro-irrigation
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2. Jetpuls micro-irrigation

2.1. Air moistening

1 Fine drops sprayed
Into greenhouses
(higher humidity,
lower temperature
and transpiration).

a1 Not suitable for
water supply.




2. Jetpuls micro-irrigation

2.2. JET
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2. . Jetpuls micro-irrigation
I
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2.3. SPRAY

1 Similar to JET
filling wider
Irrigation sector
(upto 10 m In
diameter)
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2. Jetpuls micro-irrigation

2.4. Micro-
sprinkler

1 Spinning rotor for
water distribution.

1 Various forms,
water demand,
spraying distance
(up to 20 m
diameter).




Frost preventive irrigation with

micro-sprinklers
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Subsurface drip irrigation

Characteristics:

1 Emitters set at the depth of
5-/0 cm.

1 Soil surface remains dry.

2 More effective water and
nutrent use.

Deeper root zone.
Individual technical setting.g®
Longer life. '

Cleaned wastewaters with
high salt content can be
used.



Thank you for your attention!

Polak — wegier dwa bratanki i do szabli i do szklanki!
Lengyel magyar ket jo barat egyiditt harcol, s issza borat!

juhasz@agr.unideb.hu



