Conservation of Water
with Optimal Irrigation

Practices

ood quality water is a resource that

is becoming scarce to an alarming

extent. However, the demand for it for

domestic, industrial, agricultural, and
recreational purposes is rising constantly.

South Africa is a country that is prone to
drought conditions due to its location relative
to the global prevailing winds, as well as its
topography. Eighty percent of annual rainfall
occurs during a period of 4-5 months. The
water quality of most open water sources is
questionable, as it is degraded by some form
of pollution to some extent.

Approximately 60% of the annual stored
run-off in South Africa is being utilized for
irrigation purposes. Therefore, it is imperative
that irrigation practices be implemented
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that enhance optimal water use, without
contributing to degradation of the water

quality.

Which factors influence the efficiency of
irrigation water use?

One of the most important ways to increase
the water use efficiency of an irrigation
system, is to ensure that the application of
the water is as uniform as possible on the
field. However, there are environmental-,
system-, and management factors that have
an influence on the application uniformity of
the water. These factors need to be managed
properly to achieve the optimum application
uniformity for the specific irrigation system.
Environmental factors are typically the
influence of wind on overhead irrigation
systems, or soil characteristics on drip

EgriAbout No147 July / Julie 2025



Variasie van die toediening oor die lengte van die spilpunt {mm)

ysprosies- | 10sorosiers- | 10sproeiecs- | 1050coeiers-  b2asprosiers- | 20 Sprociers - V2050r0erers- 1 2 Sprosiers-
s5m 5.5m spasiedeing | 5 5msp gl 5.5msp 2] 275m o8] 2.75m spasisesing | 275m soasiebring] 3 1m sposietring

11 Sproeiers -
5m $pi

Gesteide toediering |
op beneerpanee’

1 ..

o
S

Posis'e van toring ]

L ___A
)-___Ea__
<

f\/“\'; ™
\/

E.___-_..

i\

*y

Toediening {mm}
-
(=]

mu.sies ]

1
Geweegde ;em:dde'dz
| toediening vo~ stellel
T
1 1

[ S —

2 1

o 50 100 130 200

Horisontale afstand vanaf senter {m)

250 300 350 400 450 500

Figure 1: Show the results of an evaluation done on the centre pivot in the photo. Leakages
affected the uniformity of water application negatively, as can be seen on the graph. The red
dots are actual leakages observed during the evaluation. The red line is the set application
(15mm); The blue line is the weighted average application of the pivot, obtained during the
system evaluation (9mm); The black line is the actual application measured along the length
of the centre pivot during the evaluation, showing considerable variation.

irrigation systems. It needs to be considered at
the system design stage, because it could have
an influence on the irrigation system choice.

It also needs to be considered to some extent
during operation and management of the
irrigation system.

The system factors are mainly addressed

in the design of the irrigation system. For

example:

 the design operating pressure and flow rate
determines the pump capacity,

o the flow rate and allowable friction loss
determine the pipe diameter,

« the operating pressure and topography
determine the pipe pressure class,

e the infiltration rate of water into the soil,
determines the maximum application rate
of the system.

« the clay percentage, water holding capacity
of the soil and soil/root depth have an
influence on the total system capacity.

The farmer as end user of the irrigation
system can ensure his system applies water
as uniformly possible, by performing a few
simple routine management tasks on a regular
basis. It consists of the following inspections
and measurements and comparing the results
with the design parameters:
e Measurement of the pressure:

o Just downstream of the pump,
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o Up- and downstream of the filter-bank (in
the case of micro -and drip irrigation)

o Atevery hydrant (the block or lateral inlet
pressure). The pressure at every hydrant
should be adjusted such that the emitters
are operating at the prescribed design
pressure.

Measurement of the nozzle size of

sprinklers:

o Wear and tear due to solid particles in the
water causes the nozzle size to increase
over time. The result is that the sprinkler
delivery increases while the pressure
drops, which affect the application
uniformity negatively. It also has a
negative effect on the hydraulics of the
entire lateral / block. As a norm sprinkler
nozzles should be replaced when 5%
wear and tear occurred. (5% wear results
in a 10% increase in flow rate). A special
tool was made to measure nozzle size.
However, a drill bit, with the size of the
nozzle before any wear occurred can also
be used.

Measurement of the total flow volume

through the system with a flowmeter in a

specific time:

o The result should be compared with
the volume (m3) of water that should
be applied by the system on the same
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e

area (m2) to obtain the desired water
application in mm.

¢ Measure the water delivery of drippers and
micro sprayers.

Visual inspect for leakages.

Visual inspect for blockages.

Visual observation of excessive wind losses.
Visual inspect the crop regarding non-
uniform growth (wave-form, poor growth),
in certain rows or sections of a row.

The values that are obtained with the

Figure 2: Measurement of the operating pressure of a sprinkler

—

measurements, should be compared with

the system design specifications and norms.
Where necessary, remedial action needs to be
taken.

These basic actions can be done by the farmer;
however, it is recommended that an irrigation
system should be evaluated every 3 years by
specialists to determine whether the system

is still performing according to the design
specifications. This would help to save input
costs, increase the yield, and conserve water.

Inquiries: vorsters@arc.agric

Figure 3: Measuring the pressure downstream of a hydrant
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