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Abstract

Water quality parameters in an aquatic biota could be influenced by various human activities and other
natural causes which may affect the aquatic environment. Under natural conditions, a number of
natural abiotic factors, particularly from water quality may influence the presence of parasites. An
investigation was conducted from February 2024, to January, 2025 with the aim of determining
occurrence of parasites and evaluate the effect of physico-chemical characteristics of water on parasitic
infestation in three fish species from Warwade reservoir. A total of 324 randomly selected fishes
comprising of 108 each Oreochromis niloticus, Clarias gariepinus and Bagrus bajad were examined for
ecto- and endo parasites. Experimental fish were measured and weighed. Endo- and ecto-parasites were
examined for; from Skin/scale, gills, intestine and stomach of fish. Water sample was collected for
physico-chemical overall prevalence analysis. Data were presented using descriptive statistics, means
of the water quality were computed. Chi-squared was employed to examine the association between
prevalence of infection of the fish samples. Correlation between the fish parasites and physicochemical
parameters was identified using Canonical Correspondence Analysis (CCA). An 76.85% parasitic
infestation was assessed. Six classes of parasites were observed namely, Protozoa, Nematodes,
Trematode, Cestode, Acanthocephalan and Hirudinea. Cestode was highest 40.11% in parasite counts
and lowest parasites count was found in Acanthocephala and Hirudinea 0.97% each. The water
parameters recorded were within the range documented for inland waterbodies in the tropical region
except turbidity. Canonical Correspondence Analysis (CCA) revealed that, among the variables,
turbidity appear to have the strongest influence on parasite distributions. While EC contributed to a
lesser extent. The results also indicated that there was an inverse relationship between fish parasites
communities and water quality parameters. The study recommended Proper sanitary and reqular
disposal of waste need to be emphasized as well as awareness on risk of Fish parasites to fish farmers
and consumers is of utmost importance because fish parasites may pose a potential serious threat to
human health and rural economy.
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INTRODUCTION

Fish plays a vital role in providing food and income for many people in developing countries
(Shadyeva et al., 2022). Fish makes up almost 37% of Nigeria's total protein needs and is the
most affordable and significant source of animal protein (FAO, 2024). According to the FAO
(2024), fish accounts for about 16% of the animal protein consumed worldwide.

The examination of fish species for the presence of parasites is a critical aspect of maintaining
the sustainability of captured fisheries. This is due to the negative impacts that parasites can
have on fish health, including increased susceptibility to diseases, reduced nutrition, and
mortality (Onyedineke et al., 2010). In addition to the negative effects they can have on fish
populations, parasites can also serve as environmental indicators to monitor the quality of
aquatic environments (Dan-kishiya et al., 2013). Water quality parameters such as pH,
temperature, dissolved oxygen content, indicate a direct relationship with parasitic infection
or fish susceptibility to parasitic infection (Biswas & Pramanik, 2016).

Environmental factors such as water temperature, dissolved oxygen, salinity, hydrogen ion
concentration and eutrophication have a positive influence on the occurrence of parasitic
populations and communities (Ojwala et al., 2018). Legion studies on parasitic infestations in
fish in Nigeria have been carried out antecedently (Danyaro et al., 2018; Auta et al., 2019;
Abubakar et al., 2023; Sadauki et al., 2023; Nasir et al., 2024); however most of these studies
have focused on the systematics with little attention in determining the association of water
quality parameters in influencing the presence of fish parasites. Under natural conditions, a
number of natural abiotic factors, particularly from water quality may influence the presence
of parasites. Thus, this study was conducted with the intention to determine occurrence of
parasites and to evaluate the inter-relationship between physicochemical characteristics of
water on parasitic infestation in three fish species from Warwade reservoir.

MATERIALS AND METHODS

Study area

Warwade reservoir is located about 20 Km from Dutse town, Jigawa State, Nigerian (Figurel)
(Federal Ministry of Water Resources {FMWR}, 2018). The reservoir, is located at latitude
11°45'N, and longitude 9°13'03E, 1.4 kilometres long, and 7 meters deep, with a total storage
capacity of 300 million cubic meters. It was built in the 1970s by the military sole administrator
of old Kano State, late Audu Bako (FMWR, 2018). Three sampling sites were considered
(Warwade, Zuwan hawa and Tsauni Arewa) for fish sampling and water collection. The sites
were identified based on human activities around the vicinity of the reservoir. The Reservoir
offers water for a variety of domestic purposes, including irrigation, fishing, recreation and
livestock (FMWR, 2018).
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Figurel: Map of Warwade reservoir

Sample collection

A total of three hundred and twenty four (324) (108 of each fish species) fresh fish of (O.
niloticus, C. gariepinus and B. bajad) were collected from three landing sites (Warwade, Zuwan
hawa and Tsauni arewa). Nine (9) fish samples each were collected monthly making a total of
27 fish samples per month for a period of twelve months (February 2024 - January 2025). The
tish samples were collected with the assistance of local artisanal fishers using different types
of nets namely gill nets, cast nets, and local traps. The collected fish samples were transported
alive to the laboratory of Fisheries and Aquaculture Federal University Dutse using 25 litres
plastic container with water.

Identification of the Experimental Fish species
The identification of the experimental species was carried out using identification guide by
(Olaosebikan & Raji, 2013).

Parasites Examination

For the ectoparasites, external examination of the fish surface were carried out by using hand
lens for the detection of parasite manifestation as described by Tachia et al. (2010).
Subsequently, a sterile scalpel blade was used to scrape the skin from the head to the tail to
obtain skin smear (mucus mixed with epidermal cells) which was placed in a sample plate
containing 10 ml of 0.9% saline solution and stirred using a mounted pin (Ekanem et al., 2014).
The stomach and intestine of the fish were cut open with a sterile pair of scissors and surgical
blade to expose the organ and the contents of the organ were washed into clean/sterile Petri-
dish containing 3mls of saline solution. Drops of the mixed solutions were collected using a
dropper, placed on a clean slide, and examined under the x10 and x 40Mg lenses of binocular
microscope (Olympus Cx40).

Identification of Parasites

The parasites were identified using a standard text book (Parasite infection and disease of fish
in Africa) by Paperna (2003) and Diseases of wild and cultured fishes in Alaska by Theodore
et al. (2019).

The percentage of infection and prevalence were calculated as described below by

Oghenochuko et al. (2020):
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Number of a specific parasite in the sample

x 100

Percentage of Infection (%) =
g ( /0) Total number of parasies in the sample

Number of fish infected

Prevalence (%) = x 100

Number of fish examined

Assessment of Physico-chemical parameters

Water samples for Physico-chemical parameters was collected monthly from the three
sampling points for a period of 12 months and were determined by standard methods as
described by APHA (2012).The following physico-chemical parameters were analysed
instantly at the sampling point {pH, temperature, Total Dissolved Solids (TDS), Turbidity,
Electric conductivity, (E.C) Dissolved Oxygen (DO)} while Biochemical Oxygen Demand
(BOD) were analysed after collecting the samples at each site into a labeled 100ml dark bottle,
kept in an incubator in the Department of fisheries and Aquaculture laboratory at 21°C for 5-

days. Nitrate and Nitrite was measured using Lamotte SMART3 instrument using the
methods described by APHA (2012).

Data analysis

Data were exported into a Microsoft Excel spreadsheet for cleaning and storage, and SPSS
version 20.0 for statistical analysis. Chi-squared was employed to examine the association
between prevalence of infection of the fish samples. Canonical Correspondence Analysis
(CCA) was used to access Correlation between the fish parasites and physico-chemical
parameters using PAST software.

RESULTS

Result revealed 6 parasite groups comprising of 15 parasite species from fish species sampled.
Nematode with four species, Protozoan, Trematode and Cestode with three species each while
Acanthocephala and Hirudinea with only one species each (Table 1).

Cestode was highest 288(40.11%) parasites count and lowest parasites count was found in
Acanthocephala and Hirudinea 7(0.97%) each (Figure 2).

A total of 324 fishes belonging to 3 species (O. niloticus, C. gariepinus and B. bayad), were
examined for parasites. Out of the 324 fish examined, 249 (76.85%) were infected with ecto-
and endoparasites. This study showed that C. gariepinus was the most infected with a
prevalence of 27.78%. The least prevalence was in O. niloticus with 23.77%. The difference
among species were found statistically not significant at P= 0.11 (Figure 3). The overall
prevalence of parasite was 76.85%.

Figure 4. showed (CCA) biplot (Multivariate CCA) between the fish parasites and water
quality at Warwade reservoir. Among the variables, Turbidity appeared to have strongest
influence on parasite distributions, as indicated by the longer arrow for those vectors. While
EC contributed to a lesser extent, as indicated by the shorter vector.
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Table 1: Composition of species of Fish Parasites recovered in Warwade reservoir, Dutse

Group of parasites species Site of infection
Protozoa Trichophrya spp Skin + gills
Hexamita spp Intestine
Coccidia spp. Intestine
Nematode Rhabdochona congolensis Stomach + intestine
Philometra worm Skin
Paracamallanus cyathophynx Stomach + intestine
Nematode egg Stomach + intestine
Trematode Gyrodactylus spp. Skin
Dactylogyrus spp. Gills
Allocreadium ghanensis Stomach + intestine
Cestode Bothriocephalus acheilognathii Stomach + intestine
Diphyllobothrium latum Intestine
Schistocephalus spp. Stomach + intestine
Acanthocephala Pallisentis spp. Intestine
Hirudinea Piscicolid leeches Skin
20 1 40.11%

S

N

Oreochromis niloticus

Percentage (%)
o] o

B Clarias gariepinus

Fd Bagrus bajad

Parasite species

Figure 2: Percentage of Infection in the Examined Fish Species of Warwade Reservoir
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Figure 4: Canonical Correspondence Analysis (CCA) showing the correlation between water quality parameters
and fish parasites in Warwade reservoir.
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DISCUSSION

The result of the present study revealed the rich parasite burden of endo- and ecto-parasites
in the study area. Six parasite groups consisting of 15 species were retrieved from three fish
species analysed, is a clear indication of high parasite diversity for a water body. Nematode
with 4 representatives, protozoa, treamatode and cestode with 3 species each as representative
in their respective groups, Acanthocepala and Hirudinea were each represented by one
species. Omeji et al. (2023), also reported similar result in Synodontis nigrita from Lower River
Benue, Makurdi. Similar result were also reported by Oghenochuko et al. (2020) in his studies
Endo and ecto parasite prevalence and abundance in some fish species from Akomoje, Ogun
river south-west Nigeria. Most parasites recovered in the present study were also reported by
Mwita (2014); Nasir et al. (2024) and have also been reported in fish in Africa.

The result of the present study revealed that cestode were the predominantly most prevalent
parasites 288(40.11%) parasites count and are in line with the finding by Danyaro et al. (2018)
who reported highest prevalence by cestode 12(54.9%), trematode 1(4.5%), nematode 6(27.3%)
and Acanthocephala 3(13.6%) and similar with findings by Nasir et al. (2024) who reported
high rate of cestodes in their recent work. But this is not in line with the reported by (Okoye
et al., 2014) from their studies in River Ose, South west Nigeria and Okoye et al. (2014) claim
of nematode dominance. Protozoa, Acanthocephala and Hirudinea in the present study were
represented with minimal prevalent of (3.62%), (0.97%) and (0.97%) respectively. Umeh and
Taul (2015) found a 1% protozoan infection rate in amphibians in similar to present work.
Acanthocephalans have been reported in minimal prevalence (11.1%) in studies by Amuzie
and Okwodu (2019). Reports from De la Cruz et al. (2013) indicated that acanthocephalan
abundance may be influenced by seasonal differences and the availability of and exposure to
their arthropod intermediate hosts. Differences in the susceptibility of exposed hosts also
contributes to the incidence of the parasite.

In this study, an overall prevalence rate of 76.85% was recorded in O. niloticus, C. gariepinus
and B. bajad species. This results come in agreement with that reported by Ashmawy et al.
(2018) who mentioned that the total infestation rate (64.5%) with different parasites among
examined freshwater fish in Mariout Lake and similar to Omeji et al. (2023) who reported
prevalence of (61.25%) and Sadauki ef al. (2023) reported (81. 48%). But higher compared to
the (46.66%) recorded by Sadauki ef al. (2022) on parasitic infestation and prevalence in Clarias
gariepinus from Zobe reservoir, Katsina State, Nigeria.

The results reveal that there was no statistically significant difference in the distribution of
parasites between species of fish (p > 0.05). The overall prevalence of parasite was higher in
C. gariepinus (27.78%) and lowest was in O.niloticus (23.77%) . This is in line with the work of
Omeji et al. (2022) who recorded Prevalence of infection by each fish species were 40.40%,
37.50%, 12.50% and 46.90% for S. budgetti, C. nigrodigitatus, B. docmac and H. bidorsalis,
respectively and there was no significant difference in parasite prevalence for fish species (p
> 0.05). The difference between species are related to difference in feeding habit of fish species.
African Catfish ingest a wide variety of food items such as algae, macro-phytes, zooplankton,
insects, fish prey, detritus, amphibians, and sand grains while Nile Tilapia depends on
macrophytes, zooplankton, and insect larvae (Tesfaye et al., 2023). This behavior could expose
it to easy transmission of parasites from invertebrate intermediate hosts and fish intermediate
hosts (Tesfaye et al., 2023). More-over, in host fish, infection patterns with endo-parasites may
be determined by interactions among local species and the presence of infective stages in the
ecosystem (Tesfaye et al., 2023).
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Canonical Correspondence Analysis (CCA) bi plot was constructed to provide visual
assessment of the relationship between parasites and water quality parameters of Warwade
Reservoir. Therefore, it gives more detailed characteristics of the interactions between
ecosystem factors and fish parasites. Water quality parameters have been linked to the
prevalence of some parasites (Ibrahim et al., 2023). The water quality of a waterbody in an
aquatic biota regulates the primary productivity, composition of organisms, diversity, and
abundance and serves as a bio-indicator of aquatic environment well-being (Koledoye et al.,
2022). There is a correlation between environmental conditions and fish health. The decrease
or increase of pollution in the aquatic ecosystem has a direct impact on the presence or absence
of parasites. Fish living in optimal environmental conditions and well-nourished are more
resistant to diseases than fish weakened by malnutrition caused by parasitic infestation or by
deteriorating environmental conditions due to pollution (Un Nissa et al., 2022).

In the present study Acanthocephala is positioned along the positive side of CCA1, indicating
a potential association with higher value of Temperature, Nitrite, Nitrate, TDS and BOD. An
increase in temperature, nitrite, nitrate, TDS, and BOD tends to increase the rate of parasites
infective stages and agrees with (Lohmus & Bjorklund, 2015). Bhatnagar and Devi (2013)
stated that productivity in water bodies could be a result of high levels of nutrients leading to
healthy food chains for the population of intermediate hosts and an abundance of different
parasitic stages.

Canonical Correspondence Analysis (CCA2) is associated with factors like Turbidity, DO, EC,
and pH. Species such as protozoa and Hirudinea are distributed towards the upper side of
CCA2, indicating that these parasites species might be more sensitive to or influence by
Turbidity, DO, EC, and pH. This finding corroborate the findings of Ibrahim et al. (2023) who
reported water quality parameters have been linked to the prevalence of some parasites, DO
measure to unidentified protozoan cysts, Acanthocephalus sp. and Dactylogyrus sp. as this
parameter enhances infection and reproduction success of these parasites. Similarly, pH level
also influences the prevalence of D. hamacopulus, Dactylogyrus sp. 3, and P. barbi. According
to Saha et al. (2013), parasite prevalence is high in less acidic freshwater habitats.

In contrast Cestode, Nematode and Trematode are positioned near the center of the plot,
suggesting a more general tolerance to environmental gradients. Increased nutrient
concentrations in waterbodies could lead to a decline in the water quality thereby making
aquatic animals such as fish to be weak and exposed to parasites attack and infections
(Oluwadamilare et al., 2023). Ecological variations have been recognized to affect parasitism,
irrespective of whether the fish species are cultured or in the wild (Oluwadamilare et al., 2023).
Several studies show that there exist relationships between the environmental conditions and
the level of parasites in the environment (Abba et al., 2018). The present condition of the
reservoir showed that water quality properties had effect on the parasitic loads of the fish
which could be a result of the environment that has anthropogenic activities.

Persistent anthropogenic activity and eutrophication plays an important role in rise,
maturation and abundance of fish parasites in water bodies. Therefore, findings from this
research agreed with Ahmad et al. (2016) who suggested that deterioration of water quality
with changing seasons might have resulted to high stress response in fishes making them
vulnerable to parasitic infections. Impact of environmental factors on the prevalence of
parasites have been stressed by many authors (Modu et al., 2016; Wali et al., 2016; Qayoom &
Shah 2017; Abba et al., 2018) who indicated that several physico-chemical parameters
including water temperature, dissolved oxygen, pH, and total ammonia-nitrogen and
eutrophication might have influence on the occurrence of parasite populations.
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CONCLUSION

The current study revealed that both fish species examined haboured parasites, with the
overall prevalence of 76.85%. Six parasitic classes were observed namely, Protozoa,
Nematodes, Trematode, Cestode, Acanthocephalan and Hirudinea. Cestode was highest with
(40.11%) parasites count and lowest parasites count was found in Acanthocephala and
Hirudinea with (0.97%) each. It was concluded that there was an inverse relationship between
tish parasites communities and water quality parameters.

Conduct educational campaigns at local situations and control of ecological as well as water
pollution need to be organized. Proper sanitary and regular disposal of waste need to be
emphasized. Awareness on risk of Fish parasites to fish farmers and consumers is of utmost
importance because fish parasites may pose a potential serious threat to human health and
rural economy.
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