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ABSTRACT

Catfish (Clarias gariepinus), obtained from both cultivated farms and
natural environments serves as an important source of protein in
Nigeria. Nevertheless, the presence of bacterial contamination in
both fish and aquatic habitats presents considerable risks to public
health. Evaluating the microbial quality of both farmed and wild
catfish, as well as their water sources in Zaria is crucial for ensuring
food safety and mitigating the threat of waterborne diseases. This
study therefore, aimed at assessing the bacterial contamination
levels in water and fish (Clarias gariepinus) from selected dams and
fish farms in Zaria, Nigeria, and identified the bacterial species
present. Water and fish organ samples (kidney and liver) were
analyzed for bacterial and coliform counts over 12 months using
standard culture methods. Results revealed significant variations in
bacterial (0.35x10°%- 10.65x10°) and coliform (0.8x10%-9.0x10%) counts
across months and sampling sites, with farm water samples
exhibiting higher contamination levels than dam water. For the fish
organs, however, the bacterial contamination rate of dam fish
samples was higher (12.62x10°%) than the farm fish samples
(8.75x10°). Pathogenic bacteria were isolated from water and fish
samples, including Staphylococcus aureus, Escherichia coli,
Salmonella typhi, and Klebsiella pneumoniae. The findings reveal the
public health risks associated with consuming contaminated fish
and emphasize the need for improved water quality management
and good food safety practices in the region.

INTRODUCTION

management practices encourage water pollution.

Bacterial Contamination in Aquatic Ecosystems

Fish is a vital source of protein in Nigeria, but its safety is
compromised by bacterial contamination from polluted
waterbodies. In Zaria, anthropogenic activities such as
sewage discharge and agricultural runoff contribute to
water pollution, increasing the risk of bacterial
contamination in fish. Bacterial contamination in aquatic
ecosystems is a global concern, particularly in developing
countries where inadequate sanitation and poor waste

This work is licensed under the Creative Commons
Attribution 4.0 International License

Waterbodies such asrivers, dams, and fish farms are often
contaminated with pathogenic bacteria from human and
animal waste, agricultural runoff, and industrial effluents
(Bashir et al., 2020). These contaminants pose significant
risks to aquatic organisms, including fish, which can serve
as vectors for transmitting pathogens to humans through
consumption (Adedeji et al, 2012).

In Nigeria, water pollution is a major environmental
challenge, with studies reporting high levels of bacterial
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contamination in rivers and dams used for fishing and
domestic purposes (Dar et al., 2020). For instance,
Escherichia coliand Salmonella spp. have been frequently
isolated from water and fish samples in Nigerian water
bodies, highlighting the prevalence of faecal
contamination (Esonu et al., 2024). These findings expose
the need for regular monitoring of water quality in order to
mitigate public health risks.

Fish as a Vehicle for Bacterial Pathogens

Fish are highly susceptible to bacterial contamination due
to their exposure to polluted water and improper handling
practices during harvesting, processing, and storage
(Suresh et al.,, 2022). Pathogenic bacteria such as
Staphylococcus aureus, Escherichia coli, and Salmonella
typhi have been isolated from fish tissues, including the
kidney and liver, which are critical organs for detoxification
and immune response (Aliyu et al., 2016). The presence of
these pathogens in fish poses a significant risk to
consumers, particularly in regions where fish is consumed
raw or undercooked (Golden et al., 2023).

Fish is a major source of dietary protein in Nigeria, and
Clarias gariepinus (African catfish) is one of the most
commonly consumed species (Yahaya et al, 2021;
Omoyinmi and Bello, 2023; Yashim et al., 2025). However,
studies have shown that fish from polluted waterbodies
often harbour high levels of pathogenic bacteria, raising
concerns about food safety (Abd El-Hack et al., 2022). For
example, a study by Nwuzo et al. (2022) reported the
isolation of Vibrio cholerae and Shigella spp. from fish in
Nigerian rivers, highlighting the potential for waterborne
disease outbreaks.

Sources of Bacterial Contamination in Waterbodies
The primary sources of bacterial contamination in
waterbodies include untreated sewage, agricultural
runoff, and industrial discharges (UNEP, 2022). In Nigeria,
the lack of adequate wastewater treatment facilities and
poor enforcement of environmental regulations contribute
to the contamination of water resources (Nwankwo et al.,
2023). For instance, a study by Ocholi (2024) found that
waterbodies in Zaria were contaminated with faecal
coliforms due to the discharge of untreated sewage from
residential areas.

Fish farms are particularly vulnerable to bacterial
contamination due to the high stocking densities and
reliance on external water sources, which may already be
polluted. Using contaminated water in aquaculture can
lead to the bioaccumulation of pathogens in fish, posing
risks to both consumers and farm workers. Poor hygiene
practices during fish handling and processing can further
increase contamination levels (Yohans et al, 2022).
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Public Health Implications of Bacterial Contamination
of Fish and Water

The consumption of contaminated fish can lead to
foodborne illnesses, including gastroenteritis, typhoid
fever, cholera etc (Odetokun et al, 2023). Pathogenic
bacteria such as Escherichia coli and Salmonella typhi are
known to cause severe infections, particularly in
immunocompromised individuals and children (Khabo-
Mmekoa et al., 2022). In Nigeria, however, the burden of
foodborne diseases is exacerbated by limited access to
clean water, inadequate healthcare facilities, and poor
sanitation practices (Okafor, 2024).

The presence of antibiotic-resistant bacteria in fish and
waterbodies further complicates the public health
landscape. Studies have reported the isolation of
multidrug-resistant strains of Staphylococcus aureus and
Klebsiella pneumoniae from Nigerian water bodies, raising
concerns about the effectiveness of conventional
treatments for bacterial infections (Adebajo et al., 2020).
This makes the need for a One Health approach to
addressing the interconnected challenges of water
pollution, food safety, and antimicrobial resistance an
urgent matter (Aslam et al., 2021; Suresh et al., 2022). This
study aimed to assess the bacterial contamination levels
in water and fish from selected dams and fish farms in
Zaria, identify the bacterial species present, and evaluate
the implications for public health and food safety.

MATERIALS AND METHODS

Study Area

The study was conducted in Zaria, Nigeria, focusing on
three selected dams (ZDM, SDM, ADM) and three fish
farms (ZGF, SBF, BZF). These dams are used for fishing,
domestic activities, and irrigation while the fish farms are
backyard fish ponds that utilize water indiscriminately
from any source possible.

Sample Collection

Water (n=144) and Clarias gariepinus fish (n=360) samples
were randomly collected on a monthly basis throughout
the year. Water from each of the three dams and three fish
farms was aseptically collected into sterile bottles for
analysis. For the fish samples, kidney and liver samples
were aseptically collected into sterile tubes for bacterial
analysis.

Microbial Analysis

Bacterial Isolation

Serial dilutions of water samples and tissue homogenates
were prepared and a loop-full of each of the selected
concentrations was inoculated in Nutrient Agar (NA), Mac
Conkey Agar (MCA), Mannitol Salt Agar (MSA), Salmonella
Shigella Agar (SSA) and Eosin Methylene Blue Agar (EMB)
respectively by using spread plate technique. Plates were
then incubated at 37°C for 24 hours, after which discrete



Atawodi et al.,

colonies were counted, multiplied by the dilution factor
and computed as colony-forming units per milliliters
(cfu/ml) for water samples while colony-forming units per
gram (cfu/g) were recorded for fish organ samples (Murthy,
2021; Islam & Khanam, 2021).

Bacterial Identification

Isolated bacteria were identified by observing the growth
characteristics, colony morphology, gram staining,
motility and different biochemical tests using the
procedure outlined by Chesebrough (2005); Omeji & Ojo
(2017). Thereafter, the resultant appearances were
compared with those of known taxa using the scheme of
Cheesbrough (2010) and Bergy’s Manual of Determinative
Bacteriology (2000).

Data Analysis
Statistical analyses were conducted using Microsoft Excel.
The data are presented as mean * standard deviation (SD)
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and ANOVA was used to compare mean bacterial and
coliform counts across months and sampling sites.
Significance was set at p < 0.05.

RESULTS AND DISCUSSION

Results

Bacterial and Coliform Counts in Water Samples

The average monthly bacterial counts of water samples
collected from selected dams and fish farms in Zaria and
its surroundings are presented in Table 1. A significant
variation (p < 0.05) was observed across the months, from
January to December, at all sampling locations. The lowest
bacterial count, recorded at ZGF in January, was 0.35 x 105,
whereas the highest, noted at SBF in November, reached
2.63 x 105%. When comparing the types of water sources,
samples from farms exhibited higher bacterial and
coliform counts than those taken from dams, asillustrated
in Figure 1.

B Dams

u Farms

Bacteria

Table 2 details the mean monthly coliform counts,
expressed in colony-forming units per millilitre (cfu/ml), of
water samples from the selected dams and fish farms in
Zaria and its environs. The recorded coliform counts varied
from 1.00 x 10%, observed at ZDM in January, to 9.00 x 104,
noted in July at BZF. No statistically significant changes
were found in the coliform counts from ADM over the
sampled months (January to December). In contrast, only
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Coliform
Figure 1: A comparison between the bacterial and coliform counts of water samples from selected

Dams and fish farms in Zaria and its environs

minor fluctuations in coliform counts were documented
for water samples from SDM and ZGF during September
and October, respectively. Significant differences in
coliform counts were noted for SBF and BZF throughout
the study months. Overall, the average coliform count in
farm water samples was greater than that of dam water
samples (Figure 1)
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Table 1: Mean monthly bacterial count (cfu/ml) of water samples from some selected dams and fish farms in Zaria and its environs

Sapling Jan Feb Mar Apr May Jun July Aug Sept Oct Nov Dec

site

ADM 1.55X10% 2.25X10% 2.73X10% 2.75X10% 4.65X10% 8.50X10%  7.65X10%  2.0X10° 1.7 X10% 2.80X10%  3.55X10%®  7.40X10°°
ZDM 5.10X10% 2.75X10%  2.75X10% 2.95 X10% 4.30 X10% 0.74X10%  2.95X10%  4.30X10% 9.50X10* 3.00X10%  4.4X10% 8.15 X10%
SDM 3.15X10%  6.30X10% 9.55 X10%® 4.5 X10% 4.5 X10% 6.15X10% 1.00X10%*  2.19X10% 2.3 X10% 5.0 0X10% 7.2 X10°% 2.0 X10%
ZGF 0.35X10%  5.85X10%°° 10.65X10°*° 1.25X10°%"  6.45X10%"¢ 13.05X10° 2.20X10%* 3.00X10%® 10.05X10°¢ 6.85X10°¢ 8.00X10°¢ 2.88X10°
SBF 3.55X10% 2.75X10% 1.85 X10°%° 7.70X10% 3.95 X10% 5.45X10% 6.25X10%® 6.45X10% 1.50X10° 1.90X10° 2.63X10%® 1.90 X10°%
BZF 6.00X10%"° 1,32X10°% 1.23X10%°¢  7.95X10%°  1.20X10°° 1.13X10%°  7.60X10%°° 7.00 X10* 4.45X10%° 3.80 X10°* 5.85X10°*° 5.00X10%*°

ADM=ABU Dam, ZDM=Zango Dam, SDM=Shika Dam, ZGF=Zango Farm, SBF= Sabo Farm, BZF=BZ Farm, cfu/ml = colony forming unit per millilitre. Values with
different superscripts per row are statistically different (p<0.05)

Table 2: Mean monthly coliform counts (cfu/ml) of water samples from selected dams and fish farms in Zaria and its environs between July, 2015 - June,
2016

Sampling Jan Feb Mar Apr May Jun July Aug Sept Oct Nov Dec

site

ADM 2.50x10%  1.70x10%  2.40x10% 1.50x10%  1.65x10%  1.75x10%*  1.80x10% 1.35x10** 0.8x10% 4.10x10%  2.35x10%  1.90x10%
ZDM 1.0x10% 1.35x10% 5.70 x10% 1.40x10% 1.7 x10% 1.15x10% 2.6x10%P 2.45x10%P 1.0x10% 1.85x10%  2.15x10%" 4.75x10%°
SDM 1.05x10% 1.85x10% 2.05x10%  3.20x10% 3.10x10% 1.85x10% 3.00x10% 1.50x10% 5.50x10% 3.00x10% 2.70x10% 1.40x10%
ZGF 1.70x10% 2.90x10* 3.30x10*  5.10x10% 4.90x10* 2.98x10* 2.00x10* 2.35x10% 1.70x10% 3.65x10* 2.64x10* 3.70x10%
SBF 4.25 x10%% 5.70x10% 2.35x10%P° 5.00x10% 1.40x10%" 1.90x10%"° 2.90x10* 3.65x10% 3.35x10%° 8.00x10% 4.55x10%e 7.25x10%
BZF 5.00x10% 4.6 0x10%° 4.,20x10%° 3.15x10*" 1.20x10* 1.70x10% 9.00x10% 1.40x10%* 2.50x10%° 1.75x10* 1.13x10% 2.80x10%®

ADM=A.B.U Dam, ZDM=Zango Dam, SDM=Shika Dam, ZGF=Zango Farm, SBF= Sabo Farm, BZF=BZ Farm, cfu/ml= colony forming unit per milliliter. Values are
expressed as means * SEM (Standard error of means). Values with different superscripts per row are statistically different (p<0.05)

Table 3: Mean monthly bacterial count (cfu/g) of organs (liver and kidney) samples of C. gariepinus from some selected dams and fish farms in Zaria and its
environs

Sampling Jan Feb Mar Apr May Jun July Aug Sept Oct Nov Dec

site

ADM 7.30X10% 6.68X10%  4.42X105%%° 5.48X10%  7.26X105 5.46X10%°¢  6.04X10%¢  5.96X10%¢  3.54X10%°  3.56X10%°  4.22X10%°¢  3.20X10%
ZDM 5.08 X105 4.10X10%d  4.32X10%¢ 4,18 X10%¢  6.96X105 8.22 X10°%° 3.80X10%°d  3.34X10%0°  3.80X10%°¢ 2.16X10%  2.98X10%c 2.60X10%P
SDM 1.38 X10°% 3.62X10%¢  3.02 X10%°  4.28 X10% 4,72 X10% 6.58 X10%¢ 4.30 X10% 1.62 X10°% 2.80X10%°¢  1.32X10%  2.10 X104  1.02X10°%
ZGF 1.92 X10% 2.20 X10%  7.80 X10°% 2.22 X10%¢  3.18 X10%9  6.00 X10% 2.96 X10%cd  3.76X104c4  3.72X10%0cd 3,70 X10%°d 4,18 X10%¢ 4,72 X10%
SBF 4.50 X104 3.90 X10%°  2.24 X10% 4.30 X10%d 4,78 X104 4.30 X10%¢ 4,50 X10%9  3.90 X10%°  2.24 X10% 4.00 X10%c¢  3.40 X10%  4.00 X10%cd
BZF 1.78 X10% 0.64 X104 0,48 X10%° 1,18 X10%¢  1.26 X105 1.04 X10%4 1,78 X10% 0.64 X10%P°  0.42X10%P  0.36 X104  0.28 X10% 0.60 X10%abe

ADM=A.B.U Dam, ZDM=Zango Dam, SDM=Shika Dam, ZGF=Zango Farm, SBF= Sabo Farm, BZF=BZ Farm, (cfu/g) = colony forming units per gram
different superscripts per row are statistically different (p<0.05)
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Bacterial and Coliform Counts in Fish Organ Samples
Table 3 displays the average monthly bacterial counts for
organ samples (kidneys and livers) of C. gariepinus. The
lowest bacterial count recorded was 3.20 x 10° in
December at ADM, whereas the highest count of 7.30 x 10°
occurred in January at the same site. The January count
showed a statistically significant difference (p < 0.05)
compared to the counts from all other months studied.
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In contrast, at ZDM, the pattern varied; no significant
differences (p < 0.05) were found in bacterial counts from
January (5.08 x 10°) to April (4.18 x 10°). The highest count
was recorded in June at 8.22 x 10%, which was statistically
significant (p < 0.05), but this value also differed from the
counts in January (1.38 x 10%), August (1.62 x 10°), October
(1.32x 10%), and December (1.02 x 10°). The mean coliform
counts of organs of fish from the farms were higher than
those from the dam (Figure 2).

=4=Dams

== Farms

JAN FER MAR APR MAY .TUNE

JULY

AUIG  SEPT OCT NOV  DEC

Figure 2: Mean monthly coliform counts X 10%(cfu/g) of organ samples (liver and kidney) of
Clarias gariepinus from selected dams and fish farms in Zaria and its environs

Isolation and Identification of Bacteria from Water

The following bacteria were isolated from the water
samples; Staphylococcus aureus, Escherichia coli,
Proteus spp., Bacillus subtilis, Pseudomonas spp.,

Klebsiella pneumoniae, and Salmonella typhi. Having been
detected in all the water samples collected from the dams
and farms (Table 4).

Table 4: Bacteria isolated from water obtained from selected dams and farms in Zaria and its environs

Sampling sites

Isolated bacteria

>
O
2
N
o
Y

SDM ZGF SBF BZF

S.aureus

E. coli

Proteus spp

Bacillus subtilis
Pseudomonas spp
Klebsiella pneumoniae
Salmonella typhi
Aeromonas spp
Streptococcus faecalis
Shigella -

+ o+ + 4+ + o+ o+ o+
+ o+ + + + + + o+

+

+ + + + + + o+ o+
+

+ + + +

+ + + +

+ 4+ + + + + + +
+ 4+ o+
1 1

+ - + -

Key: + = isolated, - = not isolated, ADM=A.B.U Dam, ZDM=Zango Dam, SDM=Shika Dam, ZGF=Zango Farm, SBF= Sabo

Farm, BZF=BZ Farm.
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Isolation and Identification of Bacteria from Fish
Organs

The result of bacterial isolates from the liver and kidney of
Clarias gariepinus sampled from the three dams and fish
farms is presented in table 5. The isolated bacteria include
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Staphylococcus aureus, Escherichia coli, Proteus spp,
Bacillus subtilis, Pseudomonas spp, Klebsiella pneumonia
and Salmonella typhi. Bacterial isolation was reported for
all the sampling sites. The bacterial load was higher in the
farm samples than in the dams (Figure 3).

FARMS
=@=DAMS

Aug Sep Oct Nov Dec

Months

Figure 3: A comparison between the bacterial counts of organ samples from selected Dams and fish farms

in Zaria and its environs

Table 5: Distribution of bacteria isolated from Clarias gariepinus obtained from selected dams and farms in Zaria

and its environs

Isolated bacteria

Sampling sites

ADM ZDM SDM ZGF SBF BZF
Staphylococcus aureus  + + + + + +
Escherichia coli + + + + + +
Proteus spp + + + + + -
Bacillus subtilis + + + - + +
Pseudomonas spp + + + + + +
Klebsiella pneumoniae + + + + + +
Salmonella typhi + + + + + +

Key: + = Isolated, - = Not Isolated, ADM=A.B. U Dam, ZDM=Zango Dam, SDM=Shika Dam, ZGF=Zango Farm, SBF= Sabo

Farm, BZF=BZ Farm

Discussion

The results of this study show that there are fluctuations of
bacterial loads in water samples collected from various
dams and fish farms in Zaria and its environs (Table 1).
Throughout the different months, notable variations in
bacterial counts were detected at the sampling locations,
with the peak load observed in November at the SBF site
(2.63x10°), while the lowest count was recorded in January
at the ZGF site (0.35x10°%). Most of the sampling sites
demonstrated statistically significant differences in
bacterial levels over the study months, apartfrom ZDM and
SDM, which showed no significant variations (p<0.05).
Furthermore, as seen in Figure 1, a comparison between
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the types of water sources indicated that farm water
exhibited considerably higher bacterial and coliform
counts compared to dam water (p<0.05). This is consistent
with findings from previous studies, such as those by
Adinortey et al. (2020) and Sheng & Wang (2021), who
reported elevated microbial contamination in fish farm
water compared to natural water sources. This would
probably be due to organic waste from fish excreta,
uneaten feed, and other anthropogenic inputs, which
provide a continuous nutrient source for bacterial growth.
The higher nutrient load in farm water can create
favourable conditions for microbial proliferation,
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especially when water
maintained.

The high bacterial and coliform counts in farm water could
pose arisk to both fish health and public health, especially
if water from these sources is used for irrigation or other
domestic purposes. Possible implications of high bacterial
loads in fish farms, may include a compromise in fish
health, leading to increased susceptibility to infections,
poor growth rates, higher mortality etc.

The higher bacterial load observed in the months of
November and other rainy season months could be linked
to the influx of organic material into the water, which
serves as a nutrient source for bacterial growth. Previous
studies have similarly indicated that environmental factors
such as temperature, rainfall, and organic loading can
promote bacterial proliferation in aquatic environments
(Yu, 2025). For example, Abija et al. (2021) reported similar
seasonal variations in bacterial contamination in fish
farms in Calabar, Nigeria, with increased bacterial counts
during the rainy season due to runoff and organic material
accumulation.

is not properly treated or

Bacterial and Coliform Counts in Fish Organ Samples
There is significant variability in the bacterial counts of
organ samples (kidney and liver) of Clarias gariepinus
across different months and sampling sites. At ADM, the
lowest bacterial count of 3.20 x 10° was recorded in
December, while the highest count of 7.30 x 10° was
observed in January. The significant difference (p < 0.05) in
bacterial counts between January and all other months of
the study suggests a possible seasonal influence on
bacterial proliferation in the organs of the fish. This could
be linked to changes in environmental conditions such as
temperature, water quality, and organic matter availability,
which may enhance bacterial growth in aquatic
environments. The peak in January could also reflect
higher bacterial activity following the rainy season, where
nutrient influx from runoff can promote microbial
proliferation.

In contrast, the trend observed in ZDM was different, with
no significant variation (p > 0.05) in bacterial counts
between January (5.08 x 10°%) and April (4.18 x 10%). The
highest bacterial count at ZDM was recorded in June (8.22
x 10°), which was significantly different (p < 0.05) from the
bacterial count in October (2.16 x 10°). This indicates that
while there were no significant fluctuations in bacterial
counts for most of the months. June saw an increase that
may be related to seasonal changes, such as water
temperature or increased organic matter due to
environmental factors. Furthermore, bacterial counts in
April (4.28 x 10%), May (4.72 x 10°), June (6.58 x 10°%), and July
(4.30 x 10%) were not significantly different (p > 0.05), yet
they were different from counts recorded in January (1.38 x
10°%), August (1.62 x 10%), October (1.32 x 10°), and
December (1.02 x 10°%). This finding suggests that bacterial
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proliferation in the organ samples of C. gariepinus may
follow a pattern influenced by seasonal shifts, but also
potentially by site-specific factors such as the presence of
organic waste, feed, and water management practices at
each location. For example, higher bacterial countsinJune
at ZDM could indicate an influx of organic material or
changes in water temperature, which favour microbial
growth.

The observed differences in bacterial counts between the
two sampling sites, ADM and ZDM, also suggest that site-
specific factors, such as water quality, depth, or
management practices, can influence bacterial dynamics
in fish organs. This highlights the importance of
considering both environmental and management factors
when assessing the health and microbial load in
aquaculture systems. The differences in microbial
contamination levels between these sites may reflect
variations in water handling, feeding practices, or pollution
levels, all of which can influence the bacterial load in fish
organs.

Coliform Count of Organ Samples (Kidney and Liver) of
C. gariepinus

The coliform counts in kidney and liver samples of C.
gariepinus from farms was significantly higher than those
from dam samples (Afolabi et al, 2020), except for January.
This suggests that environmental factors and aquaculture
practices influence the microbial load in farmed fish, while
natural water bodies like dams may offer more stable and
cleaner conditions (Paredes-Trujillo & Mendoza-Carranza
2022).

Higher bacterial counts in farm samples align with
previous studies that have attributed elevated coliform
levels in farmed fish to factors such as high fish density,
poor water circulation, and the use of contaminated feed
(Afolabi et al, 2020). Conversely, the lower coliform levels
in dam fish samples may be due to the larger, more
dynamic nature of dam ecosystems, where water quality is
typically better regulated through natural processes
(Tiwari & Tiwari, 2022).

The exception in January, when dam samples had higher
coliform counts, could be linked to seasonal changes in
water quality, such as reduced water temperatures or
increased runoff, which might temporarily elevate
microbial levels in dam waters (Bohrerova et al., 2017).
This highlights the need for further studies to examine the
impact of seasonal fluctuations on bacterial populations
in aquatic environments.

The higher bacterial load in farmed fish raises potential
food safety concerns, as coliform bacteria can indicate
contamination by more harmful pathogens (Adeyemiet al.,
2022). Consequently, effective management practices,
including water quality monitoring and sanitation, are
crucial in reducing the microbial risk associated with
farmed fish (Alhaji et al., 2024).
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Identified Bacterial Species

As observed in this study, the isolation of various bacterial
species from water and fish samples reveals the
significant risk of microbiological contamination in aquatic
ecosystems and its implications for both fish health and
public safety. The detection of bacteria such as
Staphylococcus aureus, Escherichia coli, Salmonella
typhi, Klebsiella pneumoniae, Proteus spp., Bacillus
subtilis, Pseudomonas spp., and Aeromonas spp. Shows
the variety of pathogenic bacteria that can thrive in these
environments. These results align with prior research that
has similarly identified bacterial species in polluted water
and fish, reinforcing the concept that such habitats serve
as reservoirs for harmful microorganisms (Suresh et al.,
2022; Pandey et al., 2014).

The detection of Escherichia coli, a common indicator of
faecal contamination, suggests potential contamination of
the water sources with faecal matter, which poses
significant risks to human health, particularly if the fish are
consumed raw or undercooked (Ava, 2020). Similarly, the
presence of Salmonella typhi and Klebsiella pneumoniae
is concerning, as these pathogens are associated with
severe gastrointestinal and systemic infections in humans
(Mumbo et al., 2023; Muhammed, 2024). The isolation of
Aeromonas spp. and Pseudomonas spp., which are known
to cause infections in both fish and humans, further
highlights the dual threat of these bacteria to aquatic life
and public health (Njoku et al., 2015; Govender et al.,
2021).

The rarity of Streptococcus faecalis, isolated only from
ADM and ZGF samples, may indicate localized
contamination or specific environmental conditions
favouring its presence in these areas.

The isolation of Aeromonas spp. and Pseudomonas spp. is
particularly noteworthy, as these bacteria are not only
pathogenic to fish but can also cause infections in
humans, such as wound infections, septicemia, and
gastrointestinal illnesses (Nolla-Salas et al,.2017). Their
presence in aquatic environments is often linked to poor
water quality and organic pollution, which can exacerbate
their proliferation (Govender et al., 2021).

The rarity of Streptococcus faecalis, which was isolated
only from ADM and ZGF samples, may indicate localized
contamination or specific environmental conditions that
favour its survival. This finding is consistent with studies
suggesting that S. faecalis is less commonly associated
with aquatic environments compared to other enteric
bacteria, and its presence may reflect point-source
contamination (Igbinosa et al., 2020). The diversity of
bacteria in the water samples, for both farmed and wild
(dam) sources, was similar to those found in the fish
samples. This agrees with the work of Njoku et al., (2015)
and Abdelsalam et al (2021) who reported that the
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microbial load of water often reflects the microbial flora of
the fish in the water body.

CONCLUSION

This study revealed high levels of bacterial contamination
in fish and water from selected waterbodies in Zaria,
Nigeria. Because pathogenic bacteria pose significant
public health risks, it is important to emphasize the need
for regular monitoring of the quality of fish-holding water. It
is also recommended to implement good aquaculture
practices to reduce bacterial contamination. Further
research is recommended to explore the sources of
contamination and develop mitigation strategies.
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