Vol. 4, No. 4, pp. 248-260, (September 2023)
DOI: 10.21608/AUJES.2023.211901.1153
Aswan University Journal of Environmental Studies (AUJES)

Online ISSN: 2735-4237, Print ISSN: 2735-4229
Journal homepage: https://aujes.journals.ekb.eg/ E-mail: AUJES@aswu.edu.eg

Original research
Water quality assessment and bacteriological evaluation of fishpond in
llorin
Wakili Tope Aborisade*', Abdullahi Taiwo Ajao®, lyore Blessing Idemudia?

'Department of Microbiology, Faculty of Pure and Applied Sciences, Kwara State University, Malete
“Department of Microbiology, Faculty of Life Sciences, University of Benin

Received: 18/5/2023 Accepted: 9/8/2023
© Unit of Environmental Studies and Development, Aswan University

Abstract:

Good water quality is essential for a productive aquaculture system and to safeguard the
health of the consumer. We assessed the quality of fishpond water in Phase 1, Mubo-Royal
Valley fish farm in llorin, Kwara State, Nigeria. Water samples were collected in the 1% and 3"
weeks of fish breeding from three earthen and two concrete fishponds. The bacteriological and
physicochemical parameters of the samples were determined in line with standard methods.
Results showed that the pH, temperature, and dissolved oxygen (DO) values were within the
recommended range of the National Environmental Standard and Regulations Enforcement
Agency (NESREA). However, higher chemical oxygen demand (COD) values above the
NESREA recommended range were recorded in the 1 and 3" weeks of sampling in earthen Pond
1 and Pond 2, respectively. The Nitrate (NOs>) and phosphate (PO,*) contents of all sampling
ponds were within the acceptable values of NESREA in the 1% week of sampling. While
significant (p < 0.05) increases in NOs> and PO,* were observed in earthen ponds in the 3"
week. Copper and iron (mg/l) values were higher than NESREA recommended range, while lead
and chromium values were within the range. Bacterial loads varied with the period of sampling
with significant (p < 0.05) increases in the population of heterotrophic bacteria and Salmonella-
Shigella in the 3 week of sampling. The nine bacterial genera isolated were Pseudomonas sp.,
Micrococcus sp., Staphylococcus sp., Salmonella sp., Escherichia coli, Enterobacter sp., Proteus
sp., Streptococcus sp. and Bacillus sp. All the isolates were present in earthen and concrete ponds
except Proteus sp. and Streptococcus sp. were absent in concrete ponds. Pseudomonas sp. had
the highest frequency of occurrence while Streptococcus sp. had the lowest. Regular monitoring
of water quality parameters is recommended to prevent potential risks associated with potential
pathogens in fishponds.

Keywords: Concrete, earthen, ponds, samples

Corresponding author*: E-mail address: wakkyhome@gmail.com

Page 248 Aborisade et al., 2023


https://aujes.journals.ekb.eg/
mailto:AUJES@ASWU.EDU.EG
mailto:wakkyhome@gmail.com

Aswan University Journal of Environmental Studies (AUJES) 4 (4), pp. 248-260, (2023).
Online ISSN: 2735-4237, Print: ISSN 2735-4229. https://aujes.journals.ekb.eq/

1- Introduction

Fish farming is one of the key agricultural and food-producing sectors that provide major sources
of income for millions of people throughout the world (Oliver and Abudou-Fadel, 2021). The fish
farming system is practiced for boosting food production values, increasing income, improving
the nutrient acquisition of the communities, and conserving biodiversity. About 12% of the
human population globally derived their livelihood from aquaculture. In Nigeria, over 10 %
population were involved in the fishery sector (Elekwachi, 2018). The required basic
physicochemical parameters should be within the standard range to have productive breeding in
artificial fishponds.

Water quality influences not only the health of the nursery fish but the overall productivity of the
fish farm (Tumwesigye et al., 2022). Water qualities include physical properties such as
temperature, level of suspended solids and settleable solids, chemical parameters such as pH,
alkalinity, hardness, and heavy metal contents, and biological properties (Honcharova et al.,
2021).

Surface water such as streams and rivers usually serve as the major sources of water for fish
farmers in Nigeria (Cheikyula et al., 2020). The greatest challenges to water sources are
pollution. Human, commercial and industrial activities contribute large amounts of waste
polluting water bodies. These wastes are sometimes xenobiotics, toxic or potentially toxic and
could constitute problems for aquatic organisms. In Developing countries, industries are usually
sited close to water bodies and thereby discharge their effluents directly into them (ldu, 2015).
More than 90% of the effluent generated during industrial processes has been reported to end up
in water bodies (Bijekar, 2022). Likewise, water pollution has become a great issue, especially in
the area where waste dumping is encouraged near or into the water bodies and could have severe
impacts on fisheries production.

In developing countries, local fish production involves rearing fish in artificial ponds under
controlled environmental conditions (Rantlo, 2022). Earthen and concrete ponds are the two
major conventional systems for commercial fish culturing in Nigeria (Njoku et al., 2015;
Oladimeji et al.,, 2017). Although microorganisms are important members of aquatic
communities, the occurrence and presence of few members could constitute problems to the
stability of the aquatic ecosystem. Microorganisms are indicators of pollution and provide insight
into the quality of the aquatic environment. Microorganisms are key players in the formation,
breakdown, and regeneration of organic matter, as well as in the structure of aquatic ecosystems.

It is established that the interaction of the various physical, chemical, and biological components
of ponds ultimately determines the water quality and consequently influences fishponds’
productivity (Eghomwanre et al., 2019; Abd’El-Hack et al., 2022). The aquatic environment
quality can be determined by abiotic factors such as pH, temperature, dissolved oxygen (DO),
biological oxygen demand (BOD), turbidity, total alkalinity, total hardness, and nitrate, as well as
biotic composition among others (Saah et al., 2021).

The continuous rise in the level of heavy metals in the aquatic environment resulting from
anthropogenic activities is of great concern. Due to their toxicity, bioaccumulation,
biomagnification, and persistence properties, metal contamination in water causes a significant
impact on aquatic organisms (Mao et al., 2020). It has been emphasized that the bioaccumulated
heavy metals by aquatic organisms have the tendency to biomagnify along the food chain and
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consequently pose a risk to the health of human consumers (Ndayisenga and Dusabe, 2022). A
recent report established a strong correlation between the concentration of heavy metal levels in
the fishpond and various tissues of the fish body (Leonard et al., 2022).

Understanding the ponds' physicochemical and biological characteristics is one of the
requirements for effective fish management. Therefore, we aimed for assessing the water
physicochemical and bacteriological parameters of fishponds.

2- Materials and Methods
2.1. Study Area

The study area was Phase 1, Mubo-Royal Valley fish farm in llorin, Kwara State, Nigeria. The
farm holds more than thirty contour of parallel earthen fishponds and six concrete ponds. The
source of water for the earthen ponds was the flowing freshwater Asa River along the Mubo-
Royal Valley area, while the concrete ponds was from the shallow wells.

The study area is found at latitude 8° 30" and longitude 4° 34" (Figure 1). The area was selected as
the study location because it is one of the largest artificial commercial fish farms in llorin and the
ponds’ water source is exposed to domestic-related point sources and agricultural-related non-
point sources form of pollution.
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Figure 1. Map showing the study area. Source: Field survey 2023

2.2. Water samples collection and analysis

The water samples were collected from three (3) earthen and two (2) concrete fishponds
following the method described by Saah et al. (2021) with slight modifications using the discrete
sampling techniques. Into the 1000 ml sterile sampling bottle, with the aid of a sample grabber,
water samples were randomly collected from a mid-depth at about 25 cm beneath the surface of
the pond. The samples were collected during the 1% week and the 3™ week period of stocking in
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triplicate making a total number of thirty samples for the analysis. The samples were immediately
transported to the laboratory in ice-parked containers for analysis.

The pH, temperature, and dissolved oxygen (DO) values of the pond’s water were determined in
situ with the aid of an onsite multiparameter analysis instrument (YSI-Pro1020 Model). The
biological oxygen demand (BOD) was determined through the differential values of initial
dissolve oxygen (DO) and the 5 days DO value after incubation of water samples at 20 °C. The
chemical oxygen demand (COD) was determined by oxidizing the organic matter contents of the
water samples with potassium dichromate (K,Cr,0O-) in the presence of Ag,SO, as catalyst.

The nitrate, and phosphate contents of the water samples were determine using the
spectrophotometer (Shimadzu model 752, Japan) at absorbance values of Amax 410 nm and A
max 690 nm respectively in line with the standard methods of APHA (1998)..

2.3. Heavy metal analysis

Fifty milliliters of water samples from each sampling pond were acidified to pH < 2 with nitric
acid. The acidified solutions were digested on a hot plate at 90 °C for 2 hours. The cooled cleared
pre-treated solutions were used to quantitatively analyze for the presence of copper (Cu), lead
(Pb), chromium (Cr), iron (Fe), and cadmium (Cd) with atomic absorption spectrophotometer
(AAS) (Agilent model 200AA). All the analyses were run in triplicate.

2.4. Bacteriological analysis

The bacteriological analysis of fishpond water samples was evaluated using standard spread plate
techniques as described by Fawole and Oso (2007).

The total heterotrophic bacteria (THB), total coliform (TC), faecal coliform (FC), and
Salmonella-Shigella (SS) counts were carried out onto nutrient agar (Oxoid), MacConkey agar
(Sigma-Aldrich), eosin methylene blue agar (Sigma-Aldrich) and Salmonella-Shigella agar
(Sigma-Aldrich) plates respectively.

Ten-fold serial dilution of the pond water samples was prepared aseptically with sterile distilled
water up to a 10”° dilution factor. With the aid of a digital pipette, 100 uL of the 10 and 107
aliquots of each diluted sample were inoculated onto nutrient agar plates for THB in triplicates.
For TC, FC and SS count 100 pL of 102 and 10 were used to inoculate the respective media
plates in triplicates. The inoculated plates were spread with a sterile glass spreader and incubated
at 37 °Cfor 24 h.

Distinct colonies were subcultured by streaking technique onto a nutrient agar plate to obtain a
pure culture. The isolates were identified via cultural, morphological, and biochemical
characteristics with reference to the standard manual for the identification of bacteria (Cowan and
Steel, 1993).

2.5. Statistical analysis

The data obtained were subjected to statistical analysis using IBM Statistical Package for Social
Sciences (SPSS) version 23. The data on bacterial counts were analyzed using analysis of
variance (ANOVA) and further subjected to Duncan multiple range test (DMRT) to compare the
mean values for significant differences. Differences were considered statistically significant at P
<0.05.
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The average values of all the data obtained for physicochemical parameters and heavy metals
were compared with the National Environmental Standards and Regulation Enforcement Agency

permissible limit values for Nigeria’s fisheries and recreation surface water quality (NESREA,
2011).

3- Results and Discussion
3.1.Physiochemical parameters of pond water samples

The results for the physicochemical parameters of the pond water samples are presented in Table
1. The average values for pH of the pond water samples range from 7.1 - 7.9 and 7.2 - 7.8 for the
1% and 3™ weeks respectively. The temperature (°C) values range from 23.7 — 25.2 and 24.5 —
25.6 for the 1% and 3" weeks respectively. The values for DO (mg/l) range from 14.7 — 19.1 and
10.6 — 18.6 for the 1% and 3" weeks respectively. The pH, temperature (°C) and DO (mg/I) values
were within the specified value range of the National Environmental Standard and Regulations
Enforcement Agency (NESREA) for fisheries and recreation surface water standards (Table 1).

The BOD (mg/I) values range were 2.1 — 5.2 and 3.1 — 5.9 for the 1% and 3™ weeks respectively.
The BOD values for ponds 1, 2, and 3 water samples in the 1% and 3™ week of sampling,
respectively, and ponds 4 and 5 in the 3" week of sampling were higher than the specified limit
values of NESREA (Table 1).

The COD (mg/l) values range from 10.3 — 32.1 and 13.8 — 35.6 for the 1% and 3" weeks
respectively. All the COD values were within the specified limit values of NESREA except for
COD values of pond 1 at week 3 and pond 2 at week 1 and 2 respectively which were above the
regulatory standard limit (Table 1).

The nitrate content (mg/l) value range from 2.4 — 8.7 and 4.3 — 18.7 for the 1% and 3™ week
respectively. The phosphate content ranges from 1.8 — 2.6 and 3.1 — 5.9 for the 1% and 3 weeks
respectively. The average values for the nitrate and phosphate contents (mg/l) of the pond water
samples were within the specified limit values of NESREA except for the values recorded in the
3" week in ponds 1, 2, and 3 respectively (Table 1).

The Cu (mg/l) contents of the pond water samples range from the values 0.000 - 0.093 and 0.000
- 0.058 for the 1% and 3" week respectively. The Cu contents (mg/l) of the pond 1, 2, and 3 water
samples were above the standard regulatory limit of NESREA.

The Pb (mg/l) contents values range from 0.000 - 0.009 and 0.000 - 0.007 for the 1% and 3"
weeks respectively. The Pb contents (mg/l) values of the pond water samples are within the
regulatory safe range of NESREA for fisheries and recreational surface water.

The Cr (mg/l) contents values range from 0.000 - 0.016 and 0.000 - 0.019 for the 1% and 3"
weeks respectively. The values for the Cr contents (mg/l) of the pond water samples are within
the regulatory safe range of NESREA for fisheries and recreational surface water.

The Fe contents (mg/l) values range from 0.036 — 0.224 and 0.025 — 0.231 for the 1% and 3"
weeks respectively. The Fe contents (mg/l) of the pond 1, 2, and 3 water samples were above the
standard regulatory limit of NESREA. The Cd (mg/l) was not detected in any of the pond water
samples.
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The pH values of the studied earthen and concrete fishpond water tend comparatively towards
alkaline. The alkalinity of the water samples could be attributed to the dissolution of carbonate-
containing compounds from the environment. Similar pH values were reported by Njoku et al.
(2015), Sule et al. (2016), and Orji et al. (2022). The pH values obtained were within the
specified value range of NESREA for fisheries and recreation surface water standards (NESREA,
2011). Studies have shown the influence of pH fluctuations on fish productivity ranging from
poor metabolism, weight loss, and exposure to toxic bye products to the increase in mortality in
stocked fish (Swain et al., 2020; Abdulazeez et al., 2021; Dnyanraj and Khandagale, 2021).

The temperature measured was within the optimum temperature range recommended by
NESREA (20.0 — 32.2 °C) for productive fisheries. Temperature plays an important role in
fisheries” metabolic activities as it affects the feed intake, digestion rate, and assimilation of
essential nutrients by fish in the aquatic environment (Handeland et al., 2008).

Dissolved oxygen (DO) is essential for the survival of oxygen-dependent aquatic organisms (Eze
and Ajmal, 2020; Bulbul and Abha, 2022). The values of DO obtained were greater than the
recommended minimum requirement (> 6.0) and therefore better for the survival of fish. Reports
have shown that DO values below the recommended limit can induce stress responses in fish,
reduce immunity, and increase susceptibility to pathogens (Bulbul and Abha, 2022).
Furthermore, low DO values can impair fish growth and increase the death rate (Schafer et al.,
2021).

The biological oxygen demand (BOD) values (mg/l) of the earthen ponds’ water samples were
above the NESREA recommended value in the 1% and 3" weeks as compared to the concrete
ponds’ samples where the higher BOD values were only recorded in the 3 week of sampling.
The higher BOD values were an indication that the source water was polluted with organic
materials. These could cause hypoxia and death in aquatic animals (Adong et al., 2011).

The COD values (mg/l) recorded from concrete fishponds samples were within the NESREA
recommended limit (< 30.0 mg/l). However, higher COD values above the recommended range
were recorded in the 1% week in Pond 1 and the 1% and 3" weeks in Pond 2. The higher the COD
values the higher the amount of non-biodegradable oxygen-demanding pollutants in water
samples (Orobator et al., 2020). The report has shown that high COD could harm the survival of
aquatic life (Njoku et al., 2015).

The NOs* and PO,* contents (mg/I) of all the sampled ponds were within the specified limits of
NESREA in the 1% week. However, significant (P<0.05) increases in the NOs* and PO,*
contents above the NESREA recommended values were observed in ponds 1, 2, and 3 in the 3"
week. Reports have pointed out that NOs* and PO,* of the pond water tend to increase due to
exogenous contamination from the feeds, fertilizers, or food-based supplements added to boost
the growth of fish (Islam et al., 2018). Massive accumulation of NOs* and PO,* is one of the
serious problems for the development of aquaculture and might contribute to eutrophication (Orji
et al., 2022; Bai et al., 2023).

Assessment of heavy metals in fishponds is important due to their ability to bioaccumulate into
fish tissue and their adverse effect on human health (Orobator et al., 2020). In this study, two out
of the metals analyzed (Cu and Fe) from the earthen ponds water samples were found to be
higher than NESREA recommended range, while Pb and Cr were within the recommended range.
The presence of high heavy metal levels in fishponds has been linked to air deposition, industrial
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runoff, and sewage outfall contamination (Mao et al., 2020). Several reports have shown that
higher concentrations of heavy metals in the aquatic environment may lead to histopathological
dysfunction in the major organ of fish and disrupt the proper fish growth and reproduction (Garai
et al., 2021; Agbugui and Abe, 2022; Leonard et al., 2022).

Table 1: Physicochemical parameters of pond water samples

Parf\;/lvn;giers/ Pond 1 Pond 2 Pond 3 Pond 4 Pond 5 Pf;ﬁésgﬂe
pH 1 [79+0.33 7.8+0.10 7.7+0.88 71+022 7.1+0.88 6.5-8.5
3 |75%0.88 7.8+0.88 7.6+0.15 73+058 7.2+0.12
Temp. 1 [251+£012  252+058 23.7+012 243+018 243+020 20.0-32.2
°C 3 [256+023 253%+018 250000 250%0.12 245+0.03
DO 1 [191+£066  17.7+0.06 157+053 147+0.80 17.8+0.58 >6.0
(mg/l) 3 |17.3+149 148%012 122+069 102+0.09 16.1+0.12
BOD 1 [52*+£015 52*+010 4.1*+018 21+0.06 25%0.32 <3.0
(mg/l) 3 |59*+023 59*+032 56*+038 3.1*+0.06 3.6*+0.35
COD 1 [289+£052  321*+058 252+035 11.1+110 10.3+0.61 <30.0
(mg/l) 3 [329*+055 356*+104 281+038 138+0.06 16.2+1.19
Nitrate 1 |8.7+0.43 7.9+0.93 8.2+1.04 24+033 29+0.61 <9.1
(mg/l) 3 |166*+145 187*+0.66 182*+0.88 43+020 55+1.19
PO~ 1 [26+0.23 23+045 21+0.54 18+0.06 23+0.58 <35
(mg/l) 3 |54*+072 59*+058 46*+012 33+040 3.1+037
Cu 1 |0.093*+0.40 0.087*+0.20 0.090*+0.10 ND ND 0.001
(mg/l) 3 ]0.058*+1.25 0.075*+1.00 0.077*+0.20 ND ND
Pb 1 |0.009+0.40 0.003+0.12 ND ND ND 0.01
(mag/l) 3 10007125 0.007+0.00 ND ND ND
Cr 1 |0.016+0.26 0.010+0.31 0.003+0.01 ND ND 0.5
(mg/l) 3 10.019+069 0.012+0.20 ND ND ND
Fe(mg/l) 1 |0.224*+0.58 0.206*+0.15 0.194*+0.81 0.042+0.25 0.036+1.05 0.05
3 10.231*+0.33 0.209*+0.95 0.211*+0.93 0.029+0.59  0.025+0.03
Cd 1 | ND ND ND ND ND 0.005
(mg/l) 3 |ND ND ND ND ND

Key: All the values were presented in mean plus / minus standard error of the mean; Mean value
with an asterisk (*) are not within the NESREA acceptable limit for fisheries and recreation
surface water’s standard; PSO,* = phosphate; ND is not detected

** National Environmental Standard and Regulations Enforcement Agency (NESREA) for
fisheries and recreation surface water standards

3.2.Average bacterial counts of the pond water samples.
The values for average bacterial counts of the pond water samples are presented in Table 2.

The average values for heterotrophic bacterial counts (cfu/ml) of water samples range from 3.2 x
10° - 6.3 x 10° and 9.7 x 10° — 12.1 x 10° for the 1% and 3" weeks of sampling respectively. The
values for the heterotrophic bacterial counts in the 3" week were significantly higher (p < 0.05)
than the average value obtained in the 1% week of sampling.
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The mean values for total coliform counts (cfu/ml) of water samples range from 2.0 x 10° - 4.2 x
10° and 0.9 x 10% — 4.7 x 10° for the 1% and 3™ weeks of sampling respectively. There were
significant (p < 0.05) decreases in the total coliform counts in the 3" week as compared to the
average values obtained in the 1% week.

Faecal coliforms count values (cfu/ml) of water samples range from 0.7 x 10 — 2.6 x 10° and 0.2
x 10° — 1.6 x 10° for the 1% and 3" weeks of sampling respectively. There were significant (p <
0.05 decreases) in the faecal coliform counts in the 3™ week as compared to the average values
obtained in the 1 week.

The values for Salmonella-Shigella counts range from 1.1 x 10° — 2.3 x 10° and 0.9 x 10° — 3.1 x
10° for the 1% and 3™ weeks of sampling respectively. Significant (p < 0.05) increases in
Salmonella-Shigella counts were observed in the 3™ week as compared to the average values
obtained in the 1 week.

The results of the bacteriological analysis showed that bacterial loads from each pond varied
significantly with the period of sampling. Significant (p < 0.05) increases in the heterotrophic
bacteria and Salmonella-Shigella counts were observed in the 3" week. While the total coliform
and faecal coliform counts significantly reduced in the 3™ week. The variation in bacteriological
properties of the sampling ponds may be related to the bacteria exploitation of the nutrient-riched
conditions provided by fish management strategies that introduce a high level of organic-based
feed from the fish diet. Reports had confirmed that apart from contamination from the
environment, the nature of feeds could have a greater influence on the microbial load of the pond
system (Banu et al., 2001; Chukwuma, et al., 2020).

Table 2: Average bacterial counts of the pond water samples.

Parameters/w HB TC FC SS
eek (CFU/mI) x 10° (CFU/ml)x 10°  (CFU /ml) x 10° (CFU /ml) x 10°

Pondl 1 5.8"+1.79 42%+0.91 2.4°+0.15 2.3 +0.91
3 11.4%* +2.99 2.1° +0.03 1.2° +0.76 3.1*+0.51

Pond2 1 6.3 +0.18 4.7*+0.33 2.1 +0.31 1.1°+0.71
3 10.2% + 0.56 29°+0.74 1.6° +0.57 1.7°° +0.80

Pond3 1 5.9° +0.67 3.8%+0.16 2.6+0.23 1.5°° +0.07
3 11.3*+0.96 2.6"+0.31 0.3°+0.11 2.3 +0.93

Pond4 1 46" +1.57 4.4% +152 0.7+ 0.04 2.1°+0.20
3 12.1°+0.91 2.9°+0.19 0.2°+0.15 2.9°+0.16

Pond5 1 3.2°+0.67 2.0°+0.81 0.9 + 0.37 1.3+ 0.61
3 9.7+ 0.03 0.9°+0.13 0.6°+0.43 0.9°+0.39

Key: THB is total heterotrophic bacterial; TC; is total coliforms; FC is fecal coliforms; SS is
Salmonella-Shigella; No significant difference between the mean value in the column with the

same superscript (a, b) at p = 0.05.

3.3.The frequency of occurrence of bacterial isolates from the pond water samples.

The frequency of occurrence of bacterial isolates from the pond water samples is presented in
Table 3. The nine bacterial genera isolated from the fishpond water samples were Pseudomonas
sp. (24.2 %), Micrococcus sp. (13.5%), Staphylococcus sp. (16.3 %), Salmonella sp. (6.7 %),
Escherichia coli (10.7 %), Enterobacter sp. (11.8 %), Proteus sp. (5.8 %), Streptococcus sp. (3.4
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%) and Bacillus sp. (8.4 %) (Table 3). Pseudomonas sp. (24.2 %) had the highest frequency
while Streptococcus sp. had the lowest.

The present result on various groups of bacteria isolated from fishponds is consistent with
previous research showing that diverse bacteria in fishponds are the allochthonous bacteria that
are introduced to the pond from environmental contamination and feed added to the ponds for
fish feeding (Njoku et al., 2015; Chukwuma et al., 2020; Orji et al., 2022).

The significance of the bacterial genera in fishponds water has been reported in previous
research. The detection of coliform in the fishponds is an indication of the presence of disease-
causing microbes in the water samples (Some et al., 2021).

The presence of pathogenic microorganisms in fishponds can constitute dire health challenges to
fish, especially in intensive aquaculture operations, where fish are kept at high densities and can
be more susceptible to disease. Pseudomonas sp. are commonly found in aquatic environments,
while some strains are harmless, some have been implicated in several diseases of fish including
fin rot, tail rot, and ulcers on the skin or gills of fish (Saikia et al., 2018).

Salmonella sp. can enter a fishpond through a variety of sources such as contaminated feed,
water, or equipment. Once present in the pond, it can spread through faecal matter from infected
fish or other animals, as well as through contaminated water. In fish, Salmonella infections can
cause a range of symptoms, including lethargy, loss of appetite, and abnormal swimming
behaviour (Bibi et al., 2015). Salmonella can also contaminate the flesh of infected fish,
potentially posing a risk to human consumers.

Table 3: Frequency of occurrence of bacterial isolates from the fishpond

Isolates Occurrence and frequencies

Pondl1 Pond2 Pond3 Pond4 Pond5 Total Frequency of
occurrence (%)

Staphylococcus sp. + + + + + 43 24.2
Micrococcus sp. + + + + + 24 135
Pseudomonas sp. + + + + + 29 16.3
Salmonella sp. + + + + + 12 6.7
Escherichia coli + + + + + 19 10.7
Enterobacter sp. + + + - + 21 11.8
Proteus sp. + + + - - 9 5.0
Streptococcus sp. + + + - - 6 3.4
Bacillus sp. + + + + + 15 8.4

Key: (+) = present; (-) = absent; % = percent
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4- Conclusion.

There were variations in physicochemical parameters of earthen and concrete fishponds with
significant increases in Nitrate (NO3*) and phosphate (PO,*) above the recommended range of
the (NESREA) at the 3" week of sampling. The presence of Coliforms in the pond water samples
was an indication of potential fecal contamination of the studied fishponds’ water samples.
Therefore, regular monitoring, and maintaining good water quality in fishponds can help in fish
productivity and safeguard the heath of the consumers.
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