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Abstract
The nutrient loading and retention in the upper catchment of the Chinyika River were assessed during the period October
2004 to February 2005. The river flow variables and water samples were collected monthly at 8 sampling stations along the
river. The samples were analysed for concentrations of total nitrogen and total phosphorus, that when multiplied with river
flow discharge, translates into nutrient loads. The nutrient loads were high below the sewage outflow generally decreasing
with increasing distance from that point because of nutrient retention. The nutrient loads were high during the wet months
compared to the dry months suggesting that organic matter was washed away from diffuse sources in the catchment into
the river. The nutrients from the sewage effluent discharge and other diffuse sources in the catchment were retained over a
distance of about 4km from the point of sewage outflow. High natural nutrient retention capacity of rivers ensures that the
problem of wastewater disposal and diffuse pollution does not lead to eutrophication of downstream lakes and reservoirs.
Management of the nutrient retention capacity of rivers is, therefore, central to sound watershed management practices.
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Introduction
Under natural conditions, riverine cycles of nutrients are intricately woven into the overall balance of the riparian ecosystem (McClain et al., 1998). However, an excessive supply of
nutrients (eutrophication), usually human-induced, disrupts the
natural functioning of these systems (Bartram and Ballance,
1996; Hanrahan et al., 2001; Morrison et al., 2001; Bourne et
al., 2002).
Nitrogen and phosphorus enter rivers through several hydrological, geological and biological pathways depending on the
natural and anthropogenic processes taking place in the catchment (McClain et al., 1998; Wassman and Olli, 2004). These
processes are generally known from numerous studies of small
catchments as well as from recent global- and continental-scale
assessments of nutrient sources (Howarth et al., 1996; Jordan
and Weller, 1996; Carpenter et al., 1998).
The total quantity of nutrients discharged into surface
waters in a river basin is normally larger than the nutrient load
at the river mouth (Wassman and Olli, 2004). This discrepancy
can be explained by the process of nutrient retention, which is
a collective expression for a large number of biogeochemical
and hydrological processes that temporarily decrease, decay,
degrade, transform, or permanently retard and remove the substance from the river channel.
This nutrient-retention process is very effective and the system will suffer no permanent damage as long as its capacity has
not been exceeded (Spellman, 1996). If this capacity is exceeded
the system will become ecologically stressed with the symptoms
of eutrophication becoming increasingly obvious and extensive.
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An understanding of the nutrient retention process is therefore
important to prevent overloading the system and the resultant
eutrophication (Nhapi et al., 2001). The present study was carried out in an attempt to assess nutrient loading in and the natural capacity of the Chinyika, a tributary of the Mazowe River, to
retain nutrients from sewage disposal as well as other sources in
the catchment with reference to its implications on eutrophication.
Study area
The location of the study area and sampling points is shown in
Fig. 1. The area can be divided into two sections depending on
the anthropogenic activities taking place. To the east of the road,
where most settlements (formal and informal) are located, all
vacant land is heavily cultivated by individuals who have established gardens close to the river and cleared most of the riparian
vegetation. A small wetland, which is too wet for cultivation,
occurs behind the road and supports a dense population of Typha
capensis.
Two small commercial farms are located to the west of
the road and each has a small dam. The first farm is primarily
a crop producer and lacks cattle; because of this, the upper
impoundment supports dense marginal vegetation consisting
of Typha capensis, while its open water is densely covered by
Hydrocotyle spp. and Lemna spp. The second farm produces
chickens and has large numbers of cattle that have destroyed
the marginal vegetation around the lower dam. The dam is
surrounded by dense growth of Typha capensis while its
open water is densely and almost completely covered by Ceratophyllum spp. Further downstream, there are at least eight
registered water users who abstract water from the Chinyika
River (Manyembere, 2005), and the possibility that effluents
from Hatcliffe Township now pollute the river is a matter of
concern.
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