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Abstract
Nutrient limitation was investigated in the Manyame lakes, namely, Harava Dam, Seke Dam, Lake Chivero, Lake Manyame
and Bhiri Dam, during 2004-05. Selenestrum capricornutum was used as the test organism in one group of bioassays and the
lakes’ natural phytoplankton population in the other. Nitrogen was indicated to be the primary limiting nutrient in Harava
Dam, Seke Dam and Lake Manyame. Phosphorus was found to be the primary limiting nutrient in Bhiri Dam while no nutrient was indicated to be limiting the growth of phytoplankton in Lake Chivero; instead, light was implicated to be limiting
the growth of phytoplankton. Harava Dam and Seke Dam showed signs of enrichment, relative to 1977, attributed to sewage
discharge from expanding urban settlements in Ruwa and surrounding areas. Lake Chivero has remained much the same in
the last 30 years and was indicated to be acting as a nutrient trap, since the dams downstream of it were not found to be as
eutrophic. Lake Manyame, Seke Dam and Harava Dam were concluded to be mesotrophic, Bhiri Dam oligotrophic and Lake
Chivero eutrophic.
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Introduction
The availability of nutrients is a major limitation to aquatic
primary productivity, especially of surface waters (Schindler,
1977). Phytoplankton plays an important part in material circulation and energy flow in aquatic ecosystems and also controls
the growth, reproductive capacity and population dynamics of
other aquatic organisms such as zooplankton and fish (Kuang
et al., 2004). The ability to identify the factors that limit algal
growth is of considerable importance to an understanding of the
ecology of aquatic plants and to the development of effective
water management practices (Beardall et al., 2001).
Most aquatic ecosystems around the world, especially
rivers, lakes and reservoirs, have been polluted by untreated
domestic sewage, domestic wastewater, industrial wastewater,
agricultural waste, and other pollutants (Kuang et al., 2004).
The addition of nutrients from these sources increases the
biomass of aquatic plants, benthic invertebrates, and fish, as
well as changing the taxonomic composition of these communities (Schindler et al., 1971). A reduction in habitat complexity and biodiversity has been observed in such water bodies
(Vollenweider, 1992).
In general, throughout the world, phosphorus is the primary
limiting nutrient in inland waters (Guildford et al., 2003) and
this is the case in most Zimbabwean reservoirs except for those
that have been artificially enriched. Robarts and Southall (1977)
noted that phytoplankton growth in Zimbabwean manmade
lakes was controlled by phosphorus and nitrogen to the degree
of cultural eutrophication. Increasing the levels of phosphorus
and nitrogen led to an increased growth rate of phytoplankton,
and in cases where a continued increase in these nutrients did
not increase phytoplankton growth rates, light was found to be
the limiting factor. A similar observation was made in South
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Africa by Haarhoff et. al. (1992), who reported that phosphorus
was usually limiting in oligotrophic to mesotrophic systems,
while nitrogen is only limiting in eutrophic systems, where
effluents are a major source of nutrient load. Thornton (1980)
reported that nitrogen and phosphorus were the most important
limiting nutrients in Zimbabwean waters. Nutrient enrichment
studies done in Lake Victoria and Lake Malawi showed that
phytoplankton was limited by nitrogen, provided there was
adequate light, in both lakes (Guildford et al., 2003). Studies on
nutrient limitation in tropical areas are of importance as they
determine the factors that control algal growth and the ones
which threaten lakes that are still in a relatively unpolluted state.
The role of nutrients in the eutrophication of temperate
lakes in the southern hemisphere has been evaluated in studies
of a variety of lakes and reservoirs in New Zealand, Australia
and South Africa. In general, the lakes in New Zealand have
low total nitrogen to total phosphorus ratios and have about
half the nitrogen concentration of comparable lakes in North
America and Europe (UNEP, 2000). Lakes and reservoirs
located in the semi-arid regions of South Africa and Australia
tend to be phosphorus-limited to a greater extent than lakes and
reservoirs located in the semi-arid south-west United States.
Impoundments with low nutrient concentrations were usually
phosphorus-limited, and, as phosphorus loading increased,
nitrogen limitation became more pronounced (UNEP, 2000).
Systematic evaluation of the role of nutrient limitation in
tropical lakes is not possible because too few of the wide variety
of tropical lakes have been examined. East African lakes have
received relatively more attention than the other lakes. Nitrogen
limitation may be widespread because of the low nitrate concentration and moderate to high phosphate concentrations common
in east African lakes (UNEP, 2003). In Ssouth American tropical
floodplain lakes, seasonal and regional differences in the relative
importance of nitrogen and phosphorus occur. Concentrations
of both total nitrogen and total phosphorus in South American
reservoirs correlate with chlorophyll (UNEP, 2000).
The purpose of this investigation was to determine the
limiting nutrients in 5 impoundments on the Manyame River
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