 esponsible utilisation of

~ resources is one of the

cornerstones of any successful

operation. In irrigation farming,
. water is a key resource that is

also scarce and expensive. Therefore,

it is important to use water as efficiently

as possible. An often-overlooked way

to significantly improve water use

efficiency is through uniform application.

This can be achieved by optimising

several factors.

Approximately two-thirds of the annual
stored water supply in South Africa is used
for irrigation of crops. The volume of water
available for irrigation is increasingly under
pressure as other sectors of the economy
increase their claims on water usage. In
addition, water quality is problematicin
several areas, which means even less water
is available for irrigation.

The total irrigated area in South Africa
currently is approximately 1,5 million ha.
Due to pressure on water availability, the
potential to significantly increase the area
under irrigation is limited. However, by
applying irrigation water more efficiently,
it is possible to increase the irrigated area
by some 20% (Meyer et al,, 2011). Not
only will water be saved, but less energy
will be required, as less water will need
to be pumped. Additional benefits

onsnip between relative y

CU% 100%
Relative yield: sugarcane 1

95%

include increased crop yield, more
. efficient use of fertiliser, and less runoff

and drainage problems.

Irrigation uniformity
Each type of irrigation system has its own
distinctive irrigation uniformity, which is
influenced by the system’s management,
maintenance, and design. It can also be
influenced by soil infiltration capacity and
soil preparation (Reinders et al,, 2010).

Christiansen’s uniformity coefficient,
or CU percentage, indicates how evenly
irrigation water is distributed through the
irrigation block (Citizen et al,, 2003). Table 1
illustrates the relationship between the
relative yield of sugarcane and the CU
percentage of the system.

Not all water delivered by an irrigation
system is necessarily available to the
plants; this is due to so-called in-field
losses. The difference between the water
delivered and that which can be used
is known as system effectiveness (SE).

To allow for these in-field losses, it is
suggested that higher SE values be set
than those used for the original design
purposes (Table 2).

= i1 A ittt r - re
Case study with drippers

A case study was conducted in an
irrigation block where the system was

80%
0,97

75%
0,95

85%
0,98

- 90%
1 0,99
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eld of sugarcane and system CU % (50l0mi

70%
0,93

designed for drippers delivering 1,28/h
at 70kPa. Due to an error, drippers with
two different delivery rates (1,2 and
2,48/h} were installed in one block. This
had a major impact on the uniformity
of water application. One of the first
consequences was greater pressure loss
throughout the system, as the system
(pipes and pump) was not designed for
the higher flow rate.

Toillustrate: In a tha block with 16 667
drippers delivering 1,46 instead of 1,28/h,
this means that the pump must deliver
24,4 instead of 20m*/h. This means the
system needs to pump 22% more water
than it was designed for. Consequently,
the friction losses in the pipes exceed
the permissible values. The result is low
application uniformity in the block, along
with higher energy costs which are directly
related to the amount of water pumped;
this is in addition to the higher cost of the
water itself.

During each irrigation session, 4,4m?
of water/h/ha is overapplied. With a
standing time of 22 hours/day and a cycle
length of six days/week, this means a loss
of 9 200m? of water/ha in a three-month
growing season. This could eventually
lead to drainage problems, while the
excess water could have been used
productively elsewhere.

55%
0,82

50%
0,77

65%
0,9

60%
0,86



Not all water delivered by an irrigation
system is necessarily available to the crop.
The difference between water delivered and
water that can be used is known as system

, effectiveness or SE.

o A C

It is clear from this case study that the
uniform application of water can play a
major role in a farm’s success.

Several factors influence the uniformity of
water application and can be classified as
environmental, system, and management
factors. Environmental factors are, for
example, the influence of wind on
overhead irrigation systems or soil
properties on drip irrigation systems.

System factors relate to the design of
the system, such as the working pressure
and delivery the design allows, which
determine the pumping capacity. The
allowable friction loss, in turn, determines
the pipe sizes.

Environmental factors must be
considered in the system design. Once a
system has been installed, the producer
does not have much control over the
environmental and system factors, '
except through correct management
and maintenance of the system. One
way to ensure that the irrigation system
applies the water as uniformly as
possible is by regularly performing a few

Type of irrigation system

Drip (above and below ground)
Micro sprayers

Pivots, linear systems

Pivots (LEPA)

Flood (pipe supply)

Flood (aligned channel feed)
Flood (ground channel supply)
Sprinkler: permanent
Sprinkler: movable

Travelling irrigator, moveable boom sprayer

basic measurements and inspections
(Koegelenberg et al, 2007).

Pressure measurement

Always measure pressure just after the
pump, before and after the filter bank
{in the case of micro- and drip irrigation),
and at every block supply hydrant. Set
the pressure at the supply valve so that
the sprinklers or drippers work at the
prescribed pressure. Practice has shown
that the optimal working pressure (kPa)
of sprinklers is between 60 and 70 times
the cross-section diameter of the nozzle
(in mm), for nozzle sizes from 3 to 7mm
in diameter.

Measurement of nozzle opening size
Normal wear and tear occur due to
impurities in the water. As the nozzle
opening enlarges due to wear, the
delivery of the sprinkler will increase,
while the pressure decreases. This

has a detrimental effect on the water
distribution pattern of the sprinkler in
question, as well as on the hydraulics
of the entire line or block. The norm is
to replace sprinkler nozzles when 5%

% A case study into drip irrigation showed possible losses ofup

to 9 200m?of water/ha in a three-month growing season.
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Proposed SE effectiveness (%)
95
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wear occurs (5% wear equates to a 10%
increase in flow rate).

Measurement of total water flow

Once the total water flow through the
system has been measured using a flow
meter, the result must be compared to
the volume of water that the system must
apply to the area in question to obtain the
desired number of millimetres.

Other important checks

¢ Measure the delivery of drippers and
micro-sprayers.

= Visual inspection for leaks.

e Visual inspection for blockages.

e Observation of excessive wind losses.

«  Observation of non-uniform growth
of the crop such as undulation and
poor growth in certain rows or
portions of rows.

The values obtained by the measurements
must be compared with the system
design specifications and norms, after
which the necessary corrections should
be made. In addition to doing the basic
measurements yourself, it is recommended
that an irrigation system be evaluated by
experts every three years to determine
whether the system’s performance is still in
accordance with the design specifications.
The information obtained through the
evaluation should assist the producer in
reducing input costs, increasing yield, and
conserving resources, -

For more information and references,
send an email to the author at
vorsters@arc.agric.za



