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Abstract 

 
Parasitic infections in freshwater fish, such as Clarias gariepinus, are influenced by various 
environmental and host-related factors, impacting aquaculture productivity and biodiversity (Oniye et 
al., 2004). A parasitological survey of 120 Clarias gariepinus specimens from Kalgwai, Dingare, and 
Marke were randomly collected between January 2022 and December 2023 to assess parasitic 
prevalence and distribution. Fish were captured using various nets and transported either fresh on ice 
or alive to the Biology Laboratory of Binyaminu Usman Polytechnic, Hadejia. Identification was based 
on morphological characteristics, while sexing was determined through physical examination of the 
urogenital papilla. Morphometric parameters, including weight and length, were recorded. 
Ectoparasites were examined using hand lens and gill dissections, while endoparasites were identified 
through dissection of the gastrointestinal tract. Results revealed a moderate parasitic prevalence, with 
females exhibiting a higher infection rate (50%) than males. Among parasites identified, Trichodina 
spp. showed the highest prevalence on skin and gills, while Rhabdochona spp. and Monobothrium spp. 
dominated intestinal and stomach infections, respectively. Notably, haemoparasitic infection by 
Trypanosoma spp. was recorded only in females. Parasite prevalence was significantly higher in 
smaller-sized and lighter-weight fish, indicating size-related susceptibility. Seasonal variation showed 
greater parasitic infections during the rainy season (51.66%) compared to the dry season (31.66%). 
The findings suggest that host sex, size, and seasonal factors influence parasite distribution in Clarias 
gariepinus from the Kalgwai reservoir, with observed parasite diversity lower compared to other studies. 
This study provides important baseline data for managing fish health and sustaining aquaculture 
practices in the region. 
 
Keywords: Parasitic infections; Clarias gariepinus; Prevalence; Seasonal variation; Host factors 
 
 
 
 
 



Parasite Dynamics in Clarias Gariepinus (Burchell, 1822) in Semi-Arid Zone of Nigeria: A Two-Year Survey    

 

Idris S. et al, DUJOPAS 11 (2d): 276-285, 2025                                                                                              277 

 

INTRODUCTION 
Aquaculture and inland fisheries are vital to food security, nutrition, and economic 
development in Nigeria, with Clarias gariepinus (Burchell, 1822) being one of the most 
important and widely farmed freshwater species (Adewumi and Olaleye, 2011). Parasites 
have a wide range of distribution in all groups of animals. They are more abundant than free-
living animals, and may be found in every phylum of animal from protistan to chordates. A 
large number and diversity of animal species are capable of patrasitising fish, ranging from 
microscopic protozoans to easily visible crustaceans and annelids. Most of the fishes, either 
wild or cultured, are infected with parasites. They not only serve as the host to different 
parasites, but also serve as carriers of many larval parasitic forms that mature and cause 
serious diseases in many vertebrates, including man. Parasites exhibit marvelous strategies 
for adaptation to their hosts. Many parasite species are host-specific to some extent and are 
capable of infecting one or only a limited number of host species. Individual parasite species 
may also have widely differing effects on different host species (Roberts 2012). parasites may 
have considerable impact on the behavior of fish, reduced fecundity, their resistance to other 
stressing factors, susceptibility to other infections, the potential legislative burdens, and their 
presence may also reduce marketability of fish (Williams and Jones 1994, Woo 1995, 
Schäperclaus 1991, Paladini et al. 2017). 
 
Several studies in Nigeria have investigated parasitic infections in Clarias gariepinus, 
emphasizing the influence of host size, sex, and seasonal variation on parasite prevalence. 
Oniye et al. (2004) reported a 13.33% prevalence of Monobothrium spp. in fish from Zaria, with 
infections more common in intermediate weight classes. Similarly, Eyo et al. (2018) observed 
Gyrodactylus sp. as the most abundant ectoparasite in C. gariepinus from Calabar. In the Zobe 
Reservoir, Sadauki et al. (2022) reported higher infection rates in females than in males. 
Additionally, Amos et al. (2018) found a greater parasite burden in adult females (91.11%) 
compared to males in Lake Geriyo, Yola, with larger fish showing increased susceptibility. In 
contrast, Uruku and Adikwu (2017) recorded significantly higher parasite prevalence during 
the dry season in the Lower River Benue, with females again more frequently infected. 
Collectively, these studies underscore the consistent role of ecological and biological factors 
in shaping parasite distribution in C. gariepinus, offering valuable context for current 
observations in the Kalgwai Reservoir. 
 
The Kalgwai Reservoir, located in Jigawa State, serves as a major fishing hub for surrounding 
communities, supporting livelihoods and providing a crucial protein source. Despite its 
importance, there is a paucity of data regarding the parasitic fauna affecting fish populations 
in this water body. Parasites interfere with the nutrition, metabolism, and secretory function 
of the alimentary canal, damage nervous system, and also upset the normal reproduction of 
the host. Studies have shown that environmental factors such as water quality, seasonal 
changes, and anthropogenic activities can influence parasite diversity and infection rates in 
freshwater ecosystems (Akinsanya et al., 2020). Therefore, understanding the parasitic profiles 
of economically valuable fish like C. gariepinus in Kalgwai Reservoir is imperative to detect 
emerging threats early and implement appropriate interventions. 
 
This study, therefore, aims to assess the occurrence, diversity, and impact of parasitic 
infestations in Clarias gariepinus from Kalgwai Reservoir. The findings will contribute to 
baseline data for fish health assessment and help promote sustainable exploitation of this 
critical aquatic resource. 
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Despite numerous parasitological studies on Clarias gariepinus across Nigeria, there is a lack 
of comprehensive, long-term data from the Kalgwai Reservoir and its environs (Dingare and 
Marke). Prior research has predominantly focused on more established aquaculture zones or 
major water bodies, leaving smaller, ecologically important reservoirs like Kalgwai 
underrepresented. Additionally, few studies have simultaneously examined both ecto-, endo-
, and haemoparasites in relation to host sex, size, and seasonal dynamics in a unified 
framework. 
 
This study is the first to conduct a detailed two-year parasitological survey of Clarias gariepinus 
in the Kalgwai Reservoir, incorporating morphological identification of parasites across 
multiple body systems (skin, gills, gastrointestinal tract, and blood). The detection of 
Trypanosoma spp. exclusively in female fish and the inverse relationship between fish 
size/weight and parasite burden represent novel contributions to regional parasitology. 
Furthermore, the study provides baseline data on parasite diversity and seasonal trends 
crucial for managing fish health in local artisanal fisheries and aquaculture systems. 
 
MATERIALS AND METHODS 
 
Description of study site 
Kalgwai Dam is located approximately 50 metres from Kalgwai village in Auyo Local 
Government Area of Jigawa State, Nigeria. It was constructed across the Hadejia River in 1984 
by the Federal Government of Nigeria for irrigation purposes under the Hadejia Valley 
Irrigation Project, coordinated by the Hadejia-Jama'are River Basin Development Authority 
(HJRBD) (Matthes, 1990) (Figure 1). 
 
The dam covers an estimated area of 3,800 km² and lies at the intersection of latitude 12°35ʹN 
and 10°7ʹE, and longitude 12.230°N and 10.022°E. It serves as a storage reservoir, with water 
supplied from upstream sources, notably the Challawa and Tiga Dams located in Kano State. 
Water is released from Kalgwai Dam into irrigation canals via water control structures, 
supporting agricultural activities and domestic water usage. 
 
The climate of the area is tropical, characterized by a mean annual temperature of 
approximately 37.0°C. Two distinct seasons occur: a wet season, lasting from May to 
September, and a dry season from October to April (Edegbene, 2018). The dry season is further 
influenced by the Harmattan, a dry and dusty northeast trade wind prevalent from November 
to February. During Harmattan, temperatures can drop significantly, sometimes reaching 
lows of 10.0°C, particularly between December and January (Edegbene, 2018). 
 
Water levels in the dam are highest at the end of the rainy season (September) and recede to 
their minimum just before the rainy season begins again in June. The extent of flooding and 
water storage varies annually, largely dependent on rainfall patterns (Benthem, 1990). As a 
result, fish production fluctuates with seasonal water volumes, significantly affecting fishing 
activities in surrounding communities. 
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The present study was conducted over a continuous twenty-four-month period, spanning 
from January 2022 to December 2023. 

Figure 1: Kalgwai Dam showing sample points 

 
COLLECTION OF EXPERIMENTAL FISH SAMPLES 
A total of one hundred and twenty (120) specimens of Clarias gariepinus were randomly 
collected from three different landing sites, namely Kalgwai, Dingare, and Marke, between 
January 2022 and December 2023. Fish were captured using various fishing nets, including 
nets of different mesh sizes (25 mm–100 mm), hook and lines, traps, cast nets, and gill nets. 
Fresh dead samples were immediately placed into plastic receptacles containing ice blocks to 
retard decomposition prior to examination. Live fish samples were transported alive to the 
Biology Laboratory of Binyaminu Usman Polytechnic, Hadejia, Jigawa State, in plastic vessels 
filled with water. 
 
Identification of Clarias gariepinus 

Experimental fish samples were identified based on morphological characteristics using the 
freshwater fish identification guide by Olaosebikan and Raji (2013). 
 
Sexing of Experimental Fish 
The sex of each fish sample was determined by physically examining the urogenital papilla. 
Male  
 



Parasite Dynamics in Clarias Gariepinus (Burchell, 1822) in Semi-Arid Zone of Nigeria: A Two-Year Survey    

 

Idris S. et al, DUJOPAS 11 (2d): 276-285, 2025                                                                                              280 

 

Morphometric Determination of Experimental Fish 
Standard morphometric measurements were taken for each fish. Body weight was measured 
using a top-loading sensitive weighing balance (GT4100 model). Total length and standard 
length were measured using a meter rule, according to the method of Sadauki et al. (2022). 
 
Examination of Experimental Fish Samples for Ectoparasites 
The skin, fins, and gills were first examined using a hand lens for detection of ectoparasites 
following the method of Paperna (1991). Gills were excised and placed into separate Petri 
dishes for closer observation. Parasites observed were collected and fixed in buffered formalin 
for further processing and identification. 
 
Additionally, a scalpel blade was used to collect slime from the skin of Clarias gariepinus. 
Skin scrapings (mucus mixed with epidermal cells) were obtained from the head to the tail 
using a spatula. The collected samples were placed in a Petri dish containing 3 mL of 0.9% 
saline solution and stirred with a mounted pin, followed by the addition of 1 mL of saline for 
examination under a hand lens (Bichi et al., 2009). 
 
Examination of Experimental Fish Samples for Endoparasites 
The gastrointestinal tract, specifically the stomach and intestines, was examined for 
endoparasites. Fish were dissected to expose the alimentary canal, which was then removed 
and sectioned into stomach and intestinal parts. Each section was placed separately in Petri 
dishes containing 0.9% normal saline, following the method of Paperna (1991). Each section 
was slit longitudinally and observed under a dissecting microscope at 10x to 30x 
magnifications. Parasites were identified by their movement within the saline solution, 
counted, and then fixed and preserved in 5% formalin. Representative parasites were stained 
overnight with a weak stain for further microscopic examination. 
 
RESULTS AND DISCUSSION 
A total of one hundred and twenty (120) fish specimens were collected, consisting of sixty (60) 
males and sixty (60) females. Table 1. 
 
Table 1 Prevalence of parasites of Clarias gariepinus in Kalgwai reservoir 

Sex Parasite No. of parasite 
recovered 

% of infection 
 

 (Male)  Trichodina spp 18 22.22 
 Rhabdochona spp 27 33.33 
 Monobothrium sp 25 30.87 
 Ascaris eggs 11 13.58 
 Total 81 100 
 (Female) Trichodina spp 22 38.59 

 Trypanosoma spp 19 33.34 
 Metacercariae sp 16 28.07 
 Total 57 100 

presents the prevalence of parasites between sexes collected from the Kalgwai Reservoir, 
alongside the number of parasites recovered and the percentage of infection. 
 
Among the males, Clarias gariepinus exhibited the highest infection rate with Rhabdochona spp. 
at 33.33%, while the lowest infection rate was recorded for Ascaris eggs at 13.58%. Similarly, in 
females, Clarias gariepinus demonstrated the highest and overall infection rate with Trichodina 
spp. at 38.59%, while the lowest infection was observed for Metacercariae sp. at 28.07%. 
This study shows that the infection rate at Kalgwai Reservoir is generally minimal. However, 
the maximum parasite prevalence observed (38.59%) is comparatively higher and lower than 
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the 53.49% and 60.66% prevalence rates documented by Bichi and Ibrahim (2009) and Nmor 
et al. (2003), respectively. Similarly, the prevalence values obtained in the present study are 
higher than those recorded by Oribhabor et al. (2012) (15.80%), Bekele and Hussien (2015) 
(20.83%), Edeh and Solomon (2016) (29.17%), and Biu and Akorede (2013) (38.00%). 
These variations suggest that the occurrence of parasitism varies between habitats, potentially 
due to differences in host-parasite relationships and abiotic environmental factors. 
Furthermore, the species composition of parasites identified in both fish species in this study 
is fewer compared to findings by Ejere et al. (2014). 
 
Parasite Prevalence by Sample Location 
The prevalence of parasites in Clarias gariepinus from Kalgwai Reservoir, categorized by 
sample location, is presented in Table 2.  
 
Table 2.  Prevalence of parasites of Clarias gariepinus in relation to sample location in Kalgwai 
reservoir 
Location No. 

examined 
No. infected Prevalence (%) X2 value P-value 

Kalgwai 40 23 57.5 3.491 0.175 
Dingare 40 12 30 3.333 0.189 
Marke 40 15 37.5 7.625 0.022* 
Total 120 50 41.67   

 
Clarias gariepinus exhibited the highest prevalence (57.5%) in Kalgwai. There was no 
significant association between fish species and parasitic infection at the Kalgwai and Dingare 
sites. However, a significant association between species and parasitic infection was observed 
at the Marke location. 
 
Parasite Prevalence by Sex 
Parasite prevalence in Clarias gariepinus from Kalgwai Reservoir in relation to sex is presented 
in Table 3. 
 
Table 3: Prevalence of parasites of Clarias gariepinus in relation to sex in Kalgwai reservoir 

Sex No. examined No. infected Prevalence (%) X2 value P-value 

Male 60 25 41.66 0.839 0.360 
Female 60 30 50   

Total 120 55 45.83   

Key: X2 =Chi-square, * indicates significant difference 

  
Female Clarias gariepinus exhibited higher infection rates (50%) compared to males. However, 
there was no significant association between sex and parasitic infection. 
This finding aligns with the observations of Ayanda (2009), who reported higher parasitic 
infestation in female C. gariepinus than in males, attributing it to the females’ increased quest 
for survival. Similarly, Omeji et al. (2010) and Emere and Egbe (2006) reported that due to the 
physiological state of female fish, particularly gravid individuals, resistance to parasite 
infestation may be reduced. 
 
Parasite Prevalence by Fish Length 
The prevalence of parasites in fish species from Kalgwai Reservoir in relation to length is 
presented in Table 4. 
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Table 4: Prevalence of parasites of Clarias gariepinus from Kalgwai reservoir in relation to 
Length 

Fish length No. examined No. 
infected 

Prevalence 
(%) 

X2 
value 

P-value 

10.0-15.0 25 16 64 12.003 0.017* 
15.1-20.0 39 20 51.28   
20.1-25.0 29 14 48.27   
25.0-30.0 15 3 20   
31.0-45.0 12 2 16.66   
Total 120 55 45.83   

Key: X2 =Chi-square, * indicates significant difference 

  
In Clarias gariepinus, individuals within the length range of 10.0–15.0 cm exhibited a higher 
prevalence (64%), whereas those within the range of 31.0–45.0 cm showed a lower prevalence 
(16.66%) (Table 4). 
 
This study indicates a higher prevalence of parasites in smaller fish. The finding that Clarias 
gariepinus individuals with a length of 10.0–15.0 cm had the highest infection rate (64%) is 
consistent with the observations of Sadauki et al. (2022), who reported a higher rate of 
parasitic infestation in smaller fishes. 
 
Parasite Prevalence by Fish Weight 
The prevalence of parasites in relation to weight is presented in Table 5. 
 
Table 5: Prevalence of parasites of Clarias gariepinus from Kalgwai reservoir in relation to 
weight 

Fish weight No. 
examined 

No. infected Prevalence 
(%) 

X2 
value 

P-
value 

10.1-30.0 31 16 51.61 3.693 0.449 
31.0-50.0 46 21 45.65   
51.0-70.0 20 11 55   
71.0-90.0 14 5 35.71   
91.0-110.0 9 2 22.22   
Total 120  55 45.83   

Key: X2 =Chi-square, * indicates significant difference 
 

 In Clarias gariepinus, the weight range of 10.1–30.0 g exhibited the highest prevalence (51.61%), 
while the range of 91.0–110.0 g showed the lowest prevalence (22.22%) (Table 5). 
Parasite Prevalence by Site of Infestation 
 

Table 6: Prevalence of parasites of Clarias gariepinus from Kalgwai reservoir in relation to site 
of infestation  

Sex /Parasite Ectoparasite 
Skin        Gills 

Endoparasite 
Intestine                 Stomach 

Haemo parasite 
Blood 

(Male) 
Trichodina 8                                              

10 
  0                                           0                                     0 

Rhabdochona 0                                              
0 

 10(31.25)                   17(54.83)                                       0 

Monobothrium sp 0                                    0                                        16(50)                        9(29.03) 0 
Ascaris eggs 0                                    0                                         6(18.75)                   5(16.12) 0 
Total  8(44.44)          10(55.55) 32(50.79)                  31(49.20) 0 
(Female) 
Trichodina 10                                12 0                                          0                                0                                
Trypanosoma sp 0                                    0                              0                                          0                               19 
Total 10(45.45)         12(54.54) 0(0)          0(0) 19(100) 
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Table 6 provides an overview of parasite prevalence in Clarias gariepinus from Kalgwai 
Reservoir, categorized by the site of infestation, including ectoparasites (on the skin and gills), 
endoparasites (in the intestine and stomach), and blood parasites. 
 
In male Clarias gariepinus, Trichodina exhibited the highest number of skin (8) and gill (10) 
infestations, while Monobothrium sp. and Rhabdochona spp. showed the highest percentages of 
endoparasite infestations in the intestine (50%) and stomach (54.83%), respectively. However, 
no haemoparasite infestation was reported for male Clarias gariepinus. 
 
In female Clarias gariepinus, Trichodina also dominated, with the highest number of skin (10) 
and gill (12) infestations. Trypanosoma sp. accounted for all reported haemoparasite 
infestations (19 cases). The parasites encountered included protozoa, cestodes, nematodes, 
and digeneans inhabiting Kalgwai Reservoir. 
 
The only encountered ectoparasite in Clarias gariepinus from Kalgwai was the protozoan 
Trichodina. This finding differs from that of Sadauki et al. (2022), who reported no parasitic 
infestations in the skin or gills of Clarias gariepinus. The endoparasite assemblage in the 
intestine and stomach of Clarias gariepinus from Kalgwai included protozoa (Trichodina), 
nematodes (Rhabdochona, Ascaris eggs), digeneans (Astiotrema), and cestodes (pleurocercoid 
larvae). No parasites were recorded in the blood, except for female Clarias gariepinus, in which 
Trypanosoma sp. accounted for all haemoparasite infestations. 
 
These findings are in accordance with the work of Hassan et al. (2007), who observed C. 
gariepinus infected with Trypanosoma spp. Similarly, S. clarias was recorded with a higher 
prevalence of trypanosome infestations (35.24%) than C. gariepinus (10.78%). Moreover, 
ectoparasites recovered from Kalgwai included Trichodina (protozoan) and Gyrodactylus 
(monogenean), which is consistent with findings by Rubio et al. (2015) and Mohamed et al. 
(2010). Gyrodactylus is another ectoparasite that infects both tilapia and African catfish. 
 
Seasonal Variation in Parasite Infestation 
The seasonal variation in parasite infestation among fish species in Kalgwai Reservoir is 
shown in Table 7. 
  
Table 7: Seasonal variation in parasite infestation in Clarias gariepinus from Kalgwai reservoir 
Kalgwai  

Parameter Season T-test value P-value 
 Dry Rainy   

Number of fish examined 15.00 ± 0.00 15.00 ± 0.00 - - 
Number of fish infected 4.75 ± 1.06b 7.75 ± 1.66a -5.287 0.001* 
Percentage of infection (%) 31.66 ± 7.04b 51.66 ± 11.06a -5.287 0.001* 

Different superscript letters in a row shows significant difference (p<0.005). * Indicate significantly calculated p-
value. 

 
The number of fish analyzed remained consistent across both the rainy and dry seasons, with 
15 fish examined in each period. Consequently, no T-test or P-value could be derived from 
this parameter. The number of infected fish was significantly higher during the rainy season 
(7.75) compared to the dry season (4.75). Similarly, the infection rate was considerably higher 
in the rainy season (51.66%) than in the dry season (31.66%). This finding aligns with the work 
of Bichi et al. (2010), who reported that the incidence and intensity of parasitism varied with 
the season, being more prevalent during the rainy season. 
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CONCLUSION 
This study on Clarias gariepinus from Kalgwai, Dingare, and Marke has revealed a moderate 
level of parasitic prevalence, with significant influences from host factors such as sex, size, 
and seasonal variations. Females exhibited a higher infection rate, and smaller-sized fish were 
more susceptible to parasite infections. Trichodina spp., Rhabdochona spp., and Monobothrium 
spp. were the predominant parasites identified, while haemoparasitic infection by 
Trypanosoma spp. was restricted to females. Higher infection rates during the rainy season 
highlight the role of environmental conditions in parasite transmission. Overall, the parasite 
diversity observed was lower compared to other regional studies, suggesting localized 
environmental or ecological differences. These findings provide valuable baseline data for 
future parasitological monitoring, fish health management, and sustainable aquaculture 
development in the Kalgwai reservoir area. 
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