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Abstract
The study was carried out to determine the incidence of Sahnonella spp. in sewage and semi-urban waste water treated by the pond
oxidation system, using a Salmonella-specific DNA probe. The Salmonella-specific DNA probe was labelled following the
digoxigenin (DIG) standard random primed DNA labelling technique. For the detection system, both the DIG caldrimetric and
chemiluminesccnt detection systems were used. When a total of 803 samples, collected from the four oxidation ponds A, B, C, and
D, the irrigation water, overflow polluted water, the stream and the borehole, were screened, using a Salmonella DNA probe, 96,4% „
of the samples from oxidation Pond A, 51% from Pond B, 25.0% from Pond C, and 71.0% fromPond D, were Salmonella positive.
The results also showed that 44.1 % of the water samples from irrigation water, 69.9% of overflow polluted water samples and 83%
of stream water samples collected from pools were positive for Salmonella presence. An overall positivity rate of 56% on all the
samples tested, was observed. Significantly, no Salmonella positive samples were observed when water samples were collected
from the one borehole which serviced the villagers living around the oxidation ponds. It may be concluded from these results that
the treatment of sewage and semi-urban waste water, using the oxidation pond methods at the University of the North, did not
efficiently remove pathogenic bacteria such as Salmonella from treated effluent. The direct or indirect use of the pond oxidation
treated effluent may constitute a major source of contamination for human salmonellosis. It is recommended that the use of the pond
oxidation treated effluent for the irrigation of the sports fields at the University of the North not be practised as it may be a source
of Salmonella infection among the students that use the sports fields. It may also be concluded that the borehole water used by the
Mamotintane Villagers is safe potable water since no Salmonella contamination was observed. Furthermore, the overflow water
and the stream water, used by the villagers' livestock could be a major source of Salmonella contamination to their livestock. The
University of the North should use a pond oxidation System that has a high pathogen removal efficiency in order to improve on
the health of the people and their livestock.
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Introduction
The study was carried out to determine the incidence of Salmonella spp. in sewage and semi-urban waste water treated by the
pond-oxidation methods at the University of the North, South
Africa. The four oxidation ponds receive sewage and waste water
from the University of the North which has a total population of
20 000 people and from the Mankaweng residential township,
with a population of about 15 000. The overflow waters from
these ponds, flow over a surrounding grazing area before being
collected into the Matangwaneng Stream which flows through
Mamotintane Village. The villagers use the stream water for
washing their clothes and for watering their livestock. Potable
drinking water and water for other domestic uses for the
Mamotintane Villagers comes from a borehole situated near the
Mantangwaneng Stream. Most of the sewage and semi-urban
waste water from the ponds' oxidation treatment system is
recycled and used for irrigating the main sports fields at the
University of the North, thus increasing the probability that the
grass lawn on the main sports fields was contaminated with
pathogens such as Salmonella. Salmonella spp. were targeted in
this study because they are causative agents of human salmonellosis
which results in enterocolitis, typhoid fever, paratyphoid fever
and septicemia (Al-Qarawi et al., 1995; Petit and Wamola, 1994).
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The diseases can either be symptomatic or asymptomatic (Raphael
et al., 1983). Salmonella spp. are harboured in and are transmitted
by sewage and other polluted waters (Shuval, 1991). Salmonella
spp. are also water-and food-borne pathogens that cause foodborne human salmonellosis (Cano et al.; Cheng, 1992; Falcao et
al., 1993; and Ryan, 1990).
Methods which have been employed in the detection of
Salmonella spp. in polluted and recycled water are: coliphage test
(Maniwego et al., 1993), monoclonal antibody-based ELISA
(Brigmon et al., 1992), and nucleic acid-based tests (Fitts et al.,
1983; Gopo etal., 1988; Cheng etal., 1992; and Way et al, 1993).
The nucleic acid probe assays are based on the principle of DNADNA hybridisation methods using either radioisotopes or nonisotopic materials for the labelling system (Olsen et al., 1995). In
developing countries, the use of radioactively labelled DNA
probes is not safe and also such labelled DNA probes have a short
shelf-life when compared to non-isotopically labelled probes
(Rubin, 1990). Short non-isotopically labelled oligonucleotides
may be associated with false positive and false negative results
(Olsen et al., 1995; and Tsen et al., 1991). In this study, a
Salmonella genomic DNA probe (1.8 Kb) was used (Gopo and
Chingobe, 1995).

Study area
The study area for this research project was made up of two
primary and two secondary oxidation ponds of the University of
the North, the irrigation water for the main campus sport-field,
the area surrounding the four oxidation ponds, Matangwaneng
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