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Abstract

The purpose of an irrigation system is to apply the desired amount of water, at the correct application rate and uniformly to 
the whole field, at the right time, with the least amount of non-beneficial water consumption (losses), and as economically 
as possible.  We know that irrigated agriculture plays a major role in the livelihoods of nations all over the world and South 
Africa is no exception. With the agricultural water-use sector being the largest of all water-use sectors in South Africa, there 
have been increased expectations that the sector should increase efficiency and reduce consumption in order to increase the 
amount of water available for other uses.  
	 Studies and research over 40 years, on the techniques of flood-, mobile- and micro-irrigation have contributed to the 
knowledge base of applying irrigation methods correctly.  In a recent study on irrigation efficiency, the approach is that 
irrigation efficiency should be assessed by applying a water balance to a specific situation rather than by calculating vari-
ous performance indicators. The fraction of the water abstracted from the source that is utilised by the plant is called the 
beneficial water-use component, and optimised irrigation water supply is therefore aimed at maximising this component. 
It implies that water must be delivered from the source to the field both efficiently and effectively. Optimising water use 
at farm level requires careful consideration of the implications of decisions made during both development (planning and 
design), and management (operation and maintenance), taking into account technical, economic and environmental issues.  
An exciting, newly-developed South African Framework for Improved Efficiency of Irrigation Water Use covers 4 levels of 
water-management infrastructure: the water source, bulk conveyance system, the irrigation scheme and the irrigation farm. 
The water-balance approach can be applied at any level, within defined boundaries, or across all levels to assess perfor-
mance within the entire water management area.
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Introduction

Irrigated agriculture plays a major role in the livelihoods of 
nations all over the world and South Africa is no exception. 
With irrigated agriculture being the largest user of runoff 
water in South Africa, there have been increased expectations 
from government that the sector should increase efficiency 
and reduce consumption in order to increase the amount of 
water available for other uses, in particular for human domestic 
consumption. Irrigation in South Africa is currently practised 
on 1.6 x 106 ha. In 2000 it used 62% of the runoff water that was 
used by all sectors, or 39.5% of the exploitable runoff water 
(DWAF, 2004). Studies and research over 40 years, on flood-, 
mobile- and micro-irrigation techniques contributed to the 
knowledge base of applying irrigation methods correctly to 
improve the efficient application of water.  The different irriga-
tion systems vary in terms of individual components, cost and 
performance and generally they can be classified into 3 groups:
•	 Flood-irrigation systems by which water that flows under 

gravity over soil while infiltrating is applied to the farm 
lands. This includes basin, border, furrow and short furrow.

•	 Mobile irrigation systems which move over the farm land 
under their own power while irrigating. These include 

centre-pivot, linear and travelling-gun systems.
•	 Static systems include all systems that remain stationary 

while water is applied. We distinguish between 2 types:
-	 Sprinkler by which water is supplied above ground by 

means of sprinklers or sprayers. This includes perma-
nent or portable like quick-coupling, drag-line, hop-
along, big-gun, side-roll and boom irrigation systems.

-	 Micro-systems which include micro-sprayers, mini-
sprinklers and drip-irrigation systems.

Aspects that have been addressed in the research were layout, 
design, selection, management and a number of other fac-
tors that can improve the efficiency of the irrigation system. 
However, great emphasis has been placed lately on how an 
increase in efficiency will lead to reduced water consumption 
by agricultural users and thereby ‘release’ some of the annual 
water yield for use by the domestic sector. Recommended 
actions to improve efficiency include measurement of the quan-
tity of water distributed and applied at specific times; prepara-
tion of water-use efficiency and risk-management plans; and a 
reduction of the quantity of water used for irrigation by existing 
farmers through investment in appropriate technology. 

Various research projects funded to date by the Water 
Research Commission (WRC) demonstrate how improvements 
can be made to efficiently manage water in South Africa. 

Improved flood-irrigation approach

Increasing the efficiency of flood irrigation has been inten-
sively researched in South Africa since 1972 by engineers of the 
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