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Abstract
A vast number of projects on salinity in irrigated agriculture were funded by the Water Research Commission (WRC) during the past 40 years. However, due to the diversity of the projects it is virtually impossible to cover all aspects thoroughly
in a paper of limited length. Thus this review focuses mainly on projects along the Lower Vaal, Riet, Berg and Breede
Rivers in South Africa. The results on the water quality of these rivers indicate that irrigation has led to the deterioration
of water sources. There is a direct relationship between river water quality and soils irrigated. Fortunately, effective landsuitability guidelines were developed and applied during the establishment of the major irrigation schemes. This facilitated
the management of soils under irrigation. The results from long-term irrigation case studies along the Lower Vaal River
and Breede River show that the quality of soils can be improved. The opposite is also true where mismanagement occurred.
Research on the salinity threshold of major crops (grapevines, wheat, maize, groundnuts, etc.) confirmed the empiric nature
of the guidelines. It is suggested that a more dynamic approach be used for managing salinity under irrigation at farm level,
i.e. the use of models. Amongst others, future research should focus on determining the spatial and temporal distribution of
salt in irrigated soils.
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Introduction
Irrigation contributes significantly to crop production in South
Africa since the country does not have rainfall in abundance
(Backeberg, 2003). The mean annual precipitation for the
country as a whole is only 480 mm. It follows that sustained
food production in some of the drier provinces is only possible
with irrigation. For example, in the Western Cape virtually
the entire fruit and wine industries are dependent on irrigation.
Cropping in the Eastern and Northern Cape also relies heavily
on irrigation. Salinisation of water resources in these provinces is therefore of great concern for irrigation. High levels of
salinity impact negatively on soil quality and crop yield.
According to various reports published during the 1960s
to 1980s, the salinity of South Africa’s water resources has
been deteriorating steadily, albeit slowly (Stander, 1987). This
has been true especially for rivers and storage dams in the
Gauteng industrial area (Stander, 1987) and in the semi-arid
south-western and south-eastern parts of South Africa (Fourie,
1976). At that stage problems associated with salinity in
irrigated agriculture had already been encountered in some
of these areas. Some examples are the irrigation schemes of
the Fish and Sundays Rivers in the Eastern Cape (Hall and Du
Plessis, 1979), the Riet River in the Free State (Van der Merwe,
1965), the Berg and Breede Rivers in the Western Cape (Cass,
1986) and the Vaalharts Irrigation Scheme in the Northern
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Cape (Streutker et al., 1981). These earlier studies were sporadically conducted by either the Department of Agriculture
or the Department of Water Affairs to solve problems experienced by irrigation farmers. However, research undertaken
at the University of the Free State, Rhodes University and
Stellenbosch University also contributed to our knowledge.
During the 1970s and even the 1980s elevated salinity
levels were attributed to the quality of water received from the
Department of Water Affairs (DWA) for distribution to users.
The idea that water quality in rivers and hence storage dams
could be affected by land use was not generally accepted. The
department decided therefore not to monitor land salinity, but
to intensify water quantity and quality measurement in rivers.
This resulted in an expansion of the DWA’s database, which
originated in the 1960s, to one of the largest national attributes
for planning and research concerning water resources. In retrospect it was a good decision by the DWA.
Fortunately, in 1971 the Water Research Commission
(WRC) was founded to coordinate water research in South
Africa. This resulted in research prioritisation. Cass (1986)
for example, was commissioned to take stock of water-quality
data suitable for modelling irrigation return flows. He concluded that insufficient long-term data sets existed, particularly
on soils and crops for this purpose, with the exception of data
collected by Streutker et al. (1981) for the Vaalharts area. This
finding of Cass (1986), and recommendations made in reviews
on the degradation of irrigated soils (Scotney and Van der
Merwe, 1995) and irrigation water quality (Du Plessis, 1995),
led to a substantial number of WRC projects, spanning 40
years, which dealt in one way or another with salinity management under irrigation (e.g. Cass, 1986; Nel, 1988; Greef,
1990; Moolman, 1993; Herold and Bailey, 1996; Herald, 1999;
Moolman et al., 1999; Du Preez et al., 2000; De Clercq et al.,
2001a; b; Ehlers et al., 2003; Ellington et al., 2004; Fey and
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