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ABSTRACT 
This study examined the prevalence, species composition, and site preference of parasitic infestation 

in Oreochromis niloticus and Clarias gariepinus obtained from dadin kowa reservoir, Gombe state, 

Nigeria, a descriptive crossectional research design was adopted, and a total of 200 fish specimens 

were examined, comprised of 100 O. niloticus and 100 C. gariepinus. Standard parasitological 

techniques were employed for parasite identification, while fish morphometric data were recorded to 

assess the relationship between parasite prevalence and host weights. Data were analyzed using 

descriptive statistics and chi-square tests. The study recorded an overall parasite prevalence of 39% 

(78/200). Oreochromis niloticus showed a higher prevalence of 42% (42/100) compared to clarias 

gariepinus with 36% (36/100), although the difference was not statistically significant ( p>0.05).  A 

total of seven parasite species were identified, consisting of six ectopatasite and one endoparasite. 

Ecto parasite infestation were more prevalent , accounting of 32% in O. niloticus and 28% in C. 

gariepinus, while endoparasite infestation accounted for 22% and 18% respectively. Organ specific 

distribution showed that the gill and skin were infested sites, with gill parasite recorded  prevalence 

rate of up to 21% , while skin infestation accounted for 24%. The intestine as the only site of 

endoparasite infestation with camallanus polypteri showing a prevalence of 20%. Parasite prevalence 

increased with fish weight, reaching 45%  in fish weighing above 100g , indicating a significant 

association between host size and parasite burden (p<0.05). the study concluded that parasitic 

infestation is moderately high in Dadin kowa reservoir and its influenced by environmental conditions 

and just biological factors rather than fish species alone. The findings emphasized the need for routine 

parasitological monitoring and improved fisheries management practices to enhance fish health, 

productivity and public health safety. 
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INTRODUCTION 

1.1 Background to the study 

Fishing remains a critical sector for achieving food security, economic growth, and employment 

opportunities, particularly in sub-Saharan Africa. Nigeria, with its vast inland water bodies, ranks as 

the largest aquaculture producer in West Africa (FAO, 2019). Among the cultivated fish species, Nile 

tilapia (Oreochromis niloticus) and African catfish (Clarias gariepinus) dominate due to their rapid 

growth rates, high feed conversion efficiency, resistance to environmental stressors, and wide 

consumer acceptance (Enyidi & Uwanna, 2020; Akinwande et al., 2020). However, one of the major  
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constraints to sustainable aquaculture productivity is the prevalence of parasitic diseases, which 

compromise fish health and reduce yields. Parasitic infestations in cultured and wild fish species 

result from ectoparasites (which attach to external body parts like gills and skin) and endoparasites 

(which colonize internal organs such as intestines, liver, and kidneys). These parasites disrupt 

physiological processes, hinder reproductive functions, and may cause direct mortalities in severe 

infestations (Yassen et al., 2023). Some parasites have zoonotic potential, posing risks to human 

consumers, especially when fish are improperly cooked or handled (Nnadi et al., 2021; Sadauki et al., 

2022). Understanding the parasitic landscape in aquaculture systems is therefore vital for fish health 

management and public safety. 

Numerous studies have identified common helminth and protozoan parasites infesting on O. niloticus 

and C. gariepinus across various aquatic environments in Nigeria. Clinostomum spp. and 

Euclinostomum spp., known as ‘yellow grubs,’ commonly infect fish muscle tissues, rendering them 

unsellable due to aesthetic damage and potential human health concerns (Enyidi & Uwanna, 2019). 

Camallanus spp., a nematode, is frequently found in the gastrointestinal tract and can cause intestinal 

blockages, while Monobothrium spp. (cestodes) and Trichodina spp. (protozoans) target the intestines 

and gills respectively, impairing digestion and respiration (Olojo et al., 2020; Yassen et al., 2023). 

Environmental factors significantly influence the prevalence and diversity of fish parasites. Water 

quality degradation due to anthropogenic activities such as farming, deforestation, and pollution 

introduces organic matter and increases parasite load in aquatic ecosystems (Adedeji et al., 2021). 

Seasonal fluctuations also play a key role, as warmer temperatures in the dry season can accelerate 

parasite reproduction, while rainfall in the wet season may introduce additional intermediate hosts 

like snails and aquatic insects into the reservoir (Saidu et al., 2023). Therefore, ecological dynamics 

must be considered in any effective parasite control strategy. 

The Dadin Kowa Reservoir, located in Gombe State, northeastern Nigeria, is one of the major inland 

water bodies supporting both wild and cultured fish populations. It plays a central role in local food 

supply, irrigation, and livelihood generation. However, the reservoir is also subject to increasing 

ecological stress due to overfishing, siltation, water pollution, and climate variability. These 

conditions create a conducive environment for parasitic infestations that adversely affect fish health, 

survival, and reproductive performance (Ibrahim et al., 2020). Despite the reservoir’s importance, 

there is limited up-to-date research on the parasitic profiles of key fish species in the Dadin Kowa 

aquatic system. Most available data are either outdated or focused on other reservoirs in Nigeria. 

Understanding parasite-host interactions, including the specific tissue tropism of parasites and their 

pathological effects, is crucial for fish health monitoring and fishery management practices (Omeji et 

al., 2019). Furthermore, regular parasitological surveys will aid in early detection, risk assessment, 

and the design of preventive measures. 

The consequences of parasitic infestation are not only biological but also economic. Infected fish 

often show reduced feed intake, stunted growth, abnormal swimming behavior, and decreased 

fertility, leading to poor market value and economic losses to fish farmers and traders (Nwani et al., 

2021). 

 

MATERIALS AND METHODS 

Study Area 

The study was conducted in Dadin Kowa Reservoir, located in Yamaltu-Deba Local Government 

Area of Gombe State, Nigeria. The reservoir lies between latitudes 10°18'N and 10°30'N and 

longitudes 11°15'E and 11°30'E. It is one of the largest water bodies in northeastern Nigeria, serving 

multiple purposes such as irrigation, hydroelectric power generation, and fishing. The reservoir is fed 

by the Gongola River and surrounded by agricultural communities, making it an ideal habitat for 

freshwater fish like tilapia and catfish, but also vulnerable to anthropogenic influences that favor 

parasitic proliferation (Ibrahim 2024). 

Research Design 

This study adopted a descriptive cross-sectional research design. It involved the systematic 

collection, examination, and analysis of samples of Oreochromis niloticus and Clarias gariepinus 

from the Dadin Kowa Reservoir to assess the prevalence, distribution, and effects of parasitic 

infestation. The design enabled the investigation of multiple variables at a single point in time, 

particularly parasite type, infestation sites, and their relationship to fish growth and sex. 
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Population and Sample Size 
The target population for this study comprised wild populations of Oreochromis niloticus (Nile 

tilapia) and Clarias gariepinus (African catfish) inhabiting the Dadin Kowa Reservoir in Gombe 

State. These two species were selected due to their ecological and commercial importance, as well as 

their widespread presence in the reservoir. A total of 200 fish specimens will be randomly selected for 

parasitological examination, consisting of 100 individuals of O. niloticus and 100 individuals of C. 

gariepinus. The sample size was determined based on standard protocols for parasitological surveys 

and was guided by previous studies such as Yassen et al., (2023) and Sadauki et al., (2022), which 

employed sample sizes ranging from 90 to 600 fish to assess parasite prevalence and distribution. 

This sample size was considered adequate for obtaining statistically meaningful data on parasite 

diversity, prevalence, and host-related factors. 

Sampling Technique 

A stratified random sampling technique was employed to ensure representative coverage of the Dadin 

Kowa Reservoir. The reservoir was divided into three major sampling zones based on observed 

fishing intensity and proximity to human activities: the inlet zone, the mid-reservoir zone, and the 

outlet zone. This stratification allowed for systematic sampling across areas that may have varying 

environmental conditions and parasite transmission dynamics. Within each zone, fish were randomly 

collected using a combination of fishing gears, including cast nets, gill nets, and traps. These methods 

were chosen for their effectiveness in capturing a diverse range of fish sizes and species. To maintain 

accuracy in parasitological and histological examinations, only live or freshly dead fish specimens 

were selected immediately after capture, minimizing the risk of post-mortem parasite loss or tissue 

degradation. 

 Data Collection Methods 

Fish specimens will be collected from various sampling stations within the Dadin Kowa Reservoir 

using multiple fishing gears to ensure representative sampling of both Oreochromis niloticus and 

Clarias gariepinus. These gears will include gill nets of varying mesh sizes (25 mm to 75 mm), cast 

nets, and traps, operated with the assistance of local fishermen. Sampling will be conducted early in 

the morning and late in the evening, as these are peak activity periods for fish. Upon capture, fish will 

be immediately placed in aerated containers or iced coolers to minimize stress and preserve freshness 

before laboratory examination. Sampling will be carried out monthly over a six-month period to 

account for seasonal variation. 

Fish Identification and Measurement 
Each fish specimen collected will be identified to species level using established taxonomic keys 

developed by Teugels (1986). Morphometric measurements will  then taken to assess the physical 

attributes of the fish. The total length (in centimeters) of each fish will be measured using a standard 

measuring board, while body weight (in grams) was determined using a digital weighing scale. To 

determine the sex of each fish, the specimens will be dissected and the gonads were examined 

macroscopically. 

3.6.2 Parasitological Examination 

All fish specimens was undergo detailed parasitological examinations following standard protocols 

described by Paperna (1980)  andNoga (2010) . The examination were carried out in two phases: 

external and internal assessments. For the external examination, the skin, fins, and gills of each fish 

were visually inspected using a hand lens and dissecting microscope. Mucus scrapings and gill 

filaments were further examined under a compound microscope to detect ectoparasites, particularly 

protozoans such as Trichodina spp. and monogenean parasites. In the internal examination, the body 

cavity of each fish were opened to expose the alimentary canal and visceral organs. Specific organs—

including the liver, kidney, intestines,  were carefully removed and placed in petri dishes containing 

0.9% physiological saline. The tissues were then teased apart to release encysted or free-living 

parasites. Detected parasites were collected and preserved in 5% formalin for identification using 

morphological features based on identification keys provided by Shehu,( 2025). 
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Data Analysis 
The data collected from   parasitological were analyzed using a combination of descriptive and inferential 

statistical methods. Descriptive analysis were include the calculation of prevalence, mean intensity, and 

abundance. Prevalence were computed as the percentage of infected fish by dividing the number of 

infected individuals by the total number of fish examined and multiplying by 100. Mean intensity was 

calculated by dividing the total number of parasites recovered by the number of infected hosts. 

Abundance was determined by dividing the total number of parasites by the total number of fish 

examined, including both infected and uninfected specimens. 

Inferential statistical methods were used to explore relationships between parasitic load, growth, and sex. 

Pearson correlation analysis was conducted to evaluate the relationship between parasite load and growth 

parameters such as total length and body weight. One-way analysis of variance (ANOVA) was used to 

compare mean lengths and weights across the different infestation categories. In addition, linear 

regression analysis were applied to model the effect of parasitic burden on growth. To assess the 

relationship between parasitic load and sex, an independent samples t-test will be used to compare the 

mean parasite counts between male and female fish. A Chi-square (χ²) test will be conducted to determine 

if there is a statistically significant association between sex and infestation category (low, moderate, 

high). All statistical analyses will be performed using SPSS Version 23.0  

 

RESULTS 

4.1 Overall prevalence of parasites infesting Oreochromis niloticus and Clarias gariepinus 

The prevalence of parasitic infestation in Oreochromis niloticus and Clarias gariepinus from Dadin 

Kowa Reservoir is presented in Table 4.1. Out of a total of 200 fish examined, 78 individuals were 

infected, representing an overall prevalence of 39%. O. niloticus recorded 42 infected individuals (42%), 

while C. gariepinus recorded 36 infected individuals (36%). The Chi-square analysis (χ² = 0.72, df = 1, p 

= 0.39) showed no significant difference in overall parasite prevalence between the two fish species. 

Table 4.1: Overall Parasitic infestation in the Examined Fish Species 

Fish Species Number Examined Number Infected Prevalence (%) 

Oreochromis niloticus 100 42 42 

Clarias gariepinus 100 36 36 

Total 200 78 39 

Chi-square test result: χ² = 0.72, df = 1, p = 0.39 (not significant). 

 

4.2 Species Composition of parasites infesting Oreochromis niloticus and Clarias gariepinus 

The prevalence of individual parasite species recorded in Oreochromis niloticus and Clarias gariepinus 

from Dadin Kowa Reservoir is presented in Table 4.2. where it shows that Trichodina heterodentata had 

a prevalence of 22% in O. niloticus and 20% in C. gariepinus. Lernaea cyprinacea showed a prevalence 

of 26% in O. niloticus and 22% in C. gariepinus. Dactylogyrus extensus recorded prevalence values of 

23% in O. niloticus and 18% in C. gariepinus. Gyrodactylus limnonephrotus had a prevalence of 14% in 

O. niloticus and 12% in C. gariepinus. Ichthyophthirius multifiliis had a prevalence of 16% in O. niloticus 

and 14% in C. gariepinus. Leeches had a prevalence of 20% in C. gariepinus. Camallanus polypteri 

recorded prevalence values of 22% in O. niloticus and 18% in C. gariepinus. Chi-square analysis of the 

prevalence of each parasite species between the two fish species showed no significant differences (χ² = 

0.40–1.20, df = 1, p > 0.05). 
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Table 4.2.1: Ectoparasite infestation in the Examined Fish Species 

Fish Species Number Infected Prevalence (%) 

Oreochromis niloticus 32 32 

Clarias gariepinus 28 28 

Chi-square test result: χ² = 0.32, df = 1, p = 0.57 (not significant). 

 

Table 4.2: Prevalence of Identified Parasite Species in O. niloticus and C. gariepinus 

Parasite Species Parasite Type Host Species Number Infected Prevalence (%) 

Trichodina heterodentata Ectoparasite O. niloticus 22 22 

  C. gariepinus 20 20 

Lernaea cyprinacea Ectoparasite O. niloticus 26 26 

  C. gariepinus 22 22 

Dactylogyrus extensus Ectoparasite O. niloticus 23 23 

  C. gariepinus 18 18 

Gyrodactylus limnonephrotus Ectoparasite O. niloticus 14 14 

  C. gariepinus 12 12 

Ichthyophthirius multifiliis Ectoparasite O. niloticus 16 16 

  C. gariepinus 14 14 

Leeches Ectoparasite C. gariepinus 20 20 

Camallanus polypteri Endoparasite O. niloticus 22 22 

  C. gariepinus 18 18 

Chi-square test result: χ² = 0.40–1.20, df = 1, p > 0.05 (not significant for all parasite species). 

 

4.2.1 Prevalence of Ectoparasites 

The prevalence of ectoparasites in Oreochromis niloticus and Clarias gariepinus from Dadin Kowa 

Reservoir is presented in Table 4.3. O. niloticus had a prevalence of 32%, while C. gariepinus had a 

prevalence of 28%. Chi-square analysis showed no significant difference in ectoparasite prevalence 

between the two fish species (χ² = 0.32, df = 1, p = 0.57). 

4.2.2 Prevalence of Endoparasites 

The prevalence of endoparasites in Oreochromis niloticus and Clarias gariepinus from Dadin Kowa 

Reservoir is presented in Table 4.4. O. niloticus had a prevalence of 22%, while C. gariepinus had a 

prevalence of 18%. Chi-square analysis showed no significant difference in endoparasite prevalence 

between the two fish species (χ² = 0.44, df = 1, p = 0.51). 

 

Table 4.2.2: Endoparasite infestation  in the Examined Fish Species 

Fish Species Number Infected Prevalence (%) 

Oreochromis niloticus 22 22 

Clarias gariepinus 18 18 

Chi-square test result: χ² = 0.44, df = 1, p = 0.51 (not significant). 
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4.3 Principal Location and Exact infestation of Parasites in Oreochromis niloticus and Clarias 

gariepinus 

The examination of fish samples revealed seven parasite species, including six ectoparasites and one 

endoparasite. Among the ectoparasites, Lernaea cyprinacea exhibited the highest prevalence at 24.0% on 

the skin, followed by Trichodina heterodentata on the gills (21.0%) and Dactylogyrus extensus on the 

gills (20.5%). Other ectoparasites recorded were Ichthyophthirius multifiliis (gills) at 15.0%, 

Gyrodactylus limnonephrotus (skin) at 13.0%, and leeches (Hirudinea, skin) at 10.0%. The sole 

endoparasite, Camallanus polypteri, was located in the intestine with a prevalence of 20.0%. 

 

Table 4.3 Principal Location and Exact infestation of Parasites in Examined Fish 

Parasite Species Parasite Type Principal Organ / Location Exact Prevalence (%) 

Trichodina heterodentata Ectoparasite Gills 21.0 

Lernaea cyprinacea Ectoparasite Skin 24.0 

Dactylogyrus extensus Ectoparasite Gills 20.5 

Gyrodactylus limnonephrotus Ectoparasite Skin 13.0 

Ichthyophthirius multvifiliis Ectoparasite Gills 15.0 

Leeches (Hirudinea) Ectoparasite Skin 10.0 

Camallanus polypteri Endoparasite Intestine 20.0 

. 

4.4 Parasite Prevalence According to Fish Weight Classes 

The prevalence of parasites in different weight classes of Oreochromis niloticus and Clarias gariepinus 

from Dadin Kowa Reservoir is presented in Table 4.5. where it shows that  O. niloticus, fish weighing 

less than 50 g had a prevalence of 20% for ectoparasites and 15% for endoparasites; fish weighing 50–

100 g had a prevalence of 30% for ectoparasites and 20% for endoparasites; and fish weighing over 100 g 

had a prevalence of 45% for ectoparasites and 35% for endoparasites. In C. gariepinus, fish weighing less 

than 50 g had a prevalence of 18% for ectoparasites and 12% for endoparasites; fish weighing 50–100 g 

had a prevalence of 28% for ectoparasites and 18% for endoparasites; and fish weighing over 100 g had a 

prevalence of 40% for ectoparasites and 30% for endoparasites. Chi-square analysis indicated a 

significant association between parasite prevalence and fish weight class (χ² = 7.89, df = 4, p = 0.05). 

 

Table 4.4: Parasite infestation  by Fish Weight Classes 

Fish Species Weight Class (g) Ectoparasite Prevalence (%) Endoparasite Prevalence (%) 

O. niloticus < 50 20 15 

 50–100 30 20 

 > 100 45 35 

C. gariepinus < 50 18 12 

 50–100 28 18 

 > 100 40 30 

Chi-square test result: χ² = 7.89, df = 4, p = 0.05 (significant). 

 

CONCLUSION  

This study had demonstrated that parasitic infestation are an integral part of the ecological system of 

Dadin Kowa Reservoir and are influenced largely by environmental conditions and host biology. The 

occurrence of parasites in both Oreochromis niloticus and Clarias gariepinus indicates that these fish 

species are exposed to similar transmission pathways within the reservoir, rather than showing strong 

species-specific differences in susceptibility. The findings further shows that parasite infestation in fish 

increases with prolonged exposure and growth, emphasizing the role of host size and ecological behavior 

in parasite accumulation. The presence of both ecto- and endoparasites reflects environmental conditions 

that support different parasite life cycles and highlights the importance of water quality in maintaining 

fish health. 
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RECOMMENDATIONS  

Based on the findings, the study recommends that: 

1. The government and research institutions should establish routine monitoring of fish in Dadin 

Kowa Reservoir to track parasite prevalence, intensity, and species composition, including both 

ectoparasites and endoparasites, with seasonal surveys to identify periods of high transmission. 

2. The community, together with government support, should work to reduce environmental factors 

that favor parasite proliferation, such as organic pollution and nutrient overload, by promoting 

proper waste disposal, controlling agricultural runoff, and managing aquatic vegetation and debris 

to decrease parasite habitats. 

3. Fish farmers and aquaculture practitioners are encouraged to implement good fish health 

practices, including periodic health checks, quarantine for new stock, maintaining appropriate 

stocking densities in ponds, and applying safe treatments for heavy ectoparasite loads under 

proper guidance. 

4. Fish farmers, the community, and researchers should focus control efforts on highly prevalent 

parasites by mechanically removing or treating Lernaea cyprinacea, improving water quality to 

reduce Trichodina infestation, and inspecting and removing leeches from Clarias gariepinus in 

cultured or harvested fish. 

5. The community, fish farmers, and government should pay special attention to larger fish, which 

show higher parasite prevalence, through selective harvesting, enhanced monitoring, proper 

handling to prevent parasite accumulation and spread, and educating fishermen and fish handlers 

on parasite recognition, safe processing, and public health risks. 
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