River water quality in the northern sugarcane-producing
regions of South Africa and implications for irrigation:
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Abstract
Sustainable cultivation of crops under irrigation requires water of appropriate quality, especially with regards to salinity
and sodicity. Agriculture can impact negatively on water quality, often through the export of nutrients (particularly nitrogen (N) and phosphorus (P)) from the root zone, resulting in eutrophication of surface water and pollution of groundwater.
Sugarcane is the major irrigated crop with regards to area cultivated in the Crocodile, Komati-Lomati and Pongola River
catchments. Increasing demand for and use of water resources in these catchments has led to concerns about deterioration
in water quality. In this study, chemical water quality data obtained from the South African Department of Water Affairs
was used to assess the quality of river water in the above catchments. Electrical conductivity (EC) data show an increase in
salt concentration along the river course as a result of various anthropogenic activities in the catchment. Irrigators located
further downstream will therefore generally have to pay more attention to the quality of their irrigation water and on-farm
salinity management. For the lower parts of the Komati-Lomati and Pongola River catchments, hazards due to sodicity will
also need attention. Interestingly, acidifying effects of mine water drainage are potentially being countered by high salt
input from agricultural return flow. Nutrient enrichment was evident at many of the river sampling points. Increasing salt,
sodicity, N and P over time for most of the rivers studied is also a concern that requires action to ensure the sustainability of
irrigation activities in these catchments. More intensive monitoring, including measurement of organic N and P fractions, is
recommended to improve understanding of the contribution of different anthropogenic activities to river water pollution and
to develop effective mitigation strategies.
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Introduction
Increasing water scarcity in South Africa requires optimal
management of this critical resource. Further development
along our important rivers can be expected to impact water
quality negatively. At a specific point along a river, the quality of water reflects several major influences, including basin
lithology, climatic conditions and atmospheric and anthropogenic inputs (Bricker and Jones, 1995; Shrestha and Kazama,
2007). Anthropogenic inputs can be fairly constant in time,
for example, industrial or municipal wastewater discharge,
or highly correlated to climate, for example, discharges via
agricultural runoff. Activities that cause stream flow reduction,
such as commercial forestry, can also impact negatively on
water quality by reducing the dilution capacity of a waterway.
Increased crop production activities within a catchment often
result in higher nutrient concentrations in rivers and impoundments (Heithwaite and Jones, 1996). For example, Matson et
al. (1997) observed that nitrate (NO3−) pollution is common
in agricultural regions throughout the world. This enrichment
can result in eutrophication of these systems. The Organisation
for Economic Co-operation and Development (OECD, 1982),
* To whom all correspondence should be addressed.
 +31 508 7449; fax: +31 508 7597;
e-mail: michael.vanderlaan@sugar.org.za
Received 16 February 2011; accepted in revised form 14 December 2011.

http://dx.doi.org/10.4314/wsa.v38i1.11
Available on website http://www.wrc.org.za
ISSN 0378-4738 (Print) = Water SA Vol. 38 No. 1 January 2012
ISSN 1816-7950 (On-line) = Water SA Vol. 38 No. 1 January 2012

define the eutrophication process as ‘...the nutrient enrichment of waters which results in the stimulation of an array of
symptomatic changes, amongst which increased production of
algae and aquatic macrophytes, deterioration of water quality
and other symptomatic changes are found to be undesirable and
interfere with water uses’.
In irrigated agriculture, water of an acceptable quality
is required for profitable and sustainable crop production.
Irrigating with water high in salts can reduce yields significantly, especially in cases where there is poor soil drainage. As
crops transpire irrigated water, salts are left behind inevitably
leading to a build-up in their concentration. Sustainable production requires the periodic export of this salt from the root
zone to prevent salinity problems. This is either achieved passively by rainfall or actively through the application of irrigation volumes in excess of the soil water holding capacity, often
referred to as the ‘leaching requirement’ (Rhoades, 1974). The
higher the salt volume being added with the irrigation water,
the greater will be the leaching requirement and resultant
salt concentration in the draining water. When these salts are
washed from agricultural lands back into waterways, a subsequent deterioration in quality of these receiving water bodies
can be expected. In addition, when irrigation water has a high
proportion of sodium (Na) cations in relation to magnesium
(Mg) and calcium (Ca) cations, a sodicity hazard is presented
as high Na levels can lead to clay particle de-flocculation and
impede infiltration (Suarez et al., 2006).
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