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Abstract 
In this study the ecto and endoparasites infecting Sarotherodon melanotheron were investigated in Ebrie 
Lagoon between February 2019 and November 2019. A total of 108 randomly sampled Sarotherodon 
melanotheron was procured from fishermen and examined for parasites using standard parasitological 
methods. The parasites such as Monogenean Cichlidogyrus halinus, C. halli, C. acerbus and Scutogyrus 
minus), Myxosporea (Myxobolus beninensis, M. diamensis, M. nokouensis and M. sarotherodoni), 
Copepod (Ergasilus latus and E. sp), Acanthocephalan (Acanthogyrus tilapiae), Nematode 
(Eustrongylides sp) and the Trematoda (Clinostomum tilapiae and Euclinostomum heterostomum) were 
recorded. Gill and intestine were respectively the more and the least infected organ by parasites. The 
intensity of Monogenean, Copepod and Acanthocephalan were positively increased with host body size. 
In Contrast, the intensity of Myxosporean, Nematode and Trematode did not increase with host standard 
length. Monogenean and Copepod were more concentrated in male hosts and Myxosporean in female 
fish. However, no influence of host sex on parasitism level was observed for population of 
Acanthocephalan, Nematode and Trematode. This could enable the use of appropriate methods to fight 
against these pathogens, especially in intensive fish farming. 

 

Keywords: Parasites, Sarotherodon melanotheron, Ebrie Lagoon, Côte d’Ivoire 

 

1. Introduction 
The blackchin tilapia, Sarotherodon melanotheron belonging to the family Cichlidae is the 
most popular fish food which considered to be one of the most important fish for aquaculture 
(Ouattara et al, 2005) [34]. This fish species hold great promise in fish farming in Africa due to 
its wide geographical spread, high growth rate and it resistant to stress (Amoussou et al., 2016) 
[7]. It’s very common in swamps lakes, rivers and lagoon in Côte d’Ivoire and it’s the main fish 
fisherman catches (Adou et al., 2017a) [1]. It is well appreciated, highly priced and requested 
for by both fish farmers. Like other animals, fishes suffer from parasites and diseases, it’s the 
case of Sarotherodon melanotheron.  
Parasites are an essential part of each aquatic community (Klimpel et al., 2003) [30]. Parasitism 
is much more common and diversified in the wild culture than in the farms, ponds, and 
hatcheries (Goselle et al., 2008) [28]. However, the onset of disease conditions due to parasites 
has become a major constraint in aquaculture (Akoll et al., 2012) [5]. According to Scholz 
(1999) [44], parasites causing little apparent damages in fish populations may become causative 
agents of diseases of great importance in farmed fish and lead to significant health effects. 
Pathogens that affect teleost fish are reported to be responsible for mortalities, reduced growth 
and reproduction, reduction of the market value, and significant losses in aquaculture 
industries (Sakiti et al., 1999; Gbankoto et al., 2003; Costello, 2009) [43, 26, 21].  
In Côte d’Ivoire, very little attention has been paid to the parasitic infection in Sarotherodon 
melanotheron. To the best of our knowledge, there has only been two ichthyoparasitological 
studies (Blahoua et al., 2009; Adou et al., 2017b) [11, 2] in this fish species. These data focused 
on gill monogenean parasites. Scarcity of information on pathogenic agents hampers the 
development of ecologically sustainable strategies for disease control (Bondad-Reantaso et al., 
2005) [16]. Also, the study area, Ebrié lagoon at Dabou, is influenced by the human activities 
(“Acadja enclos”, washing, bathing, agriculture) that alter the aquatic environment, promote  
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the proliferation of pathogens and cause diseases to fish and 

eventually leading to their mortalities. On this view, the aim 

of this study is provide information on the types and relative 

abundance of several parasitic species found in S. 

melanotheron from Ebrie lagoon in order to prevent the 

devastating infestations. 

 

2. Materials and Methods 

2.1 Description of study site 

The Ebrié Lagoon has an area of 566 km2 and stretches on 

125 km along the coast of Côte d’Ivoire, between latitudes 5° 

10' N - 5° 50' N and longitudes 3° 40' W - 4° 50' W (Dufour, 

1982; Tuo et al., 2012) [22, 46]. It communicates with the 

Atlantic Ocean by the Vridi channel, drilled in 1951, for the 

building of Abidjan Port, the most important in West Africa. 

Ebrié Lagoon waters are simultaneously diluted with marine 

waters during dry seasons and with freshwaters during the 

rainy and flood seasons. Its belongs to an equatorial transition 

zone, characterized by two rainy seasons (April to July and 

October to November) and two dry seasons (December to 

March and August to September). This lagoon is divided into 

different zones (Sector I to sector VI).  

The study area is sector IV of the Ebrié lagoon (Figure 1). It’s 

located between latitudes 05° 16' N - 05° 21' N and longitudes 

4 ° 14' W - 4° 23' W in the city of Dabou. With a catchment 

area of 107 km2, this central region of the Ebrié lagoon is 

influenced by the Atlantic ocean and by the human activities 

(“Acadja enclos”, fishing, washing, bathing). Also, it’s the 

most impacted, mainly by activities such as agriculture 

especially gardening. In fact, this lagoon is located near 

several plantations, including those belonging to local 

residents.  

 

 
 

Fig 1: Geographical location of sector IV of Ebrie Lagoon, Côte d’Ivoire. 

 

2.2 Fish collection, identification, morphometry and sex 

determination 

The fish species were collected between February 2019 and 

November 2019. Sarotherodon specimens were randomly 

selected by us among fisherman catch. Fishes were caught by 

the fishermen using gill nets which was set in the evening and 

retrieved the following morning. All the fishes were 

transported in icebox to the laboratory for analyses. A total of 

108 identified as S. melanotheron according to Teugles and 

Thys van den Audernaerde (2003) [45] were sampled and 

transported to the laboratory. 

In the laboratory, the standard length measurements were 

taken using a calibrated dissecting board. The sexes of the 

fishes were determined by either the presence or absence of 

an intromittent organ on the ventral side just before the anal 

fin which as confirmed later by the presence of testes or 

ovaries during dissection. The fish sample were divided into 

three different length classes, which are: class I (SL ≤ 185) 

class II (185 < SL ≤ 214) and class III (SL > 214). 

 

2.3 Parasitological analysis 

Each fish specimen was dissected, their gills and the 

alimentary canals were removed and cut into parts in 

physiological saline for parasite recovery. The esophagus, 

stomach and intestine were separated and kept in different 

petri-dishes containing saline solution. The contents of these 

organs were washed in different petri-dishes for 

sedimentation and floatation and then examined. Parasites 

found were transferred into another petri-dish containing 

normal saline and examined. Parasites species and location in 

the host species were recorded. According to the parasite taxa, 

different protocols were used for species identification. For 

Monogeneans, individual worms were collected and mounted 

on a slide in a on a slide in a drop of ammonium 

picrateglycerine mixture. Trematode, Cestode, Copepod and 

Nematode were fixed in hot alcohol-formal-acetate (AFA) 
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and preserved in 70% ethyl alcohol (Khalil, 1971) [29]. The 

acanthocephalans were placed in a refrigerator overnight in 

Petri dishes containing 0.1% sodium chloride solution and 

then preserved in 70% ethyl alcohol (Marcogliese, 2011) [31]. 

Parasites were mounted in Canada balsam. Myxozoa were 

fixed and stained with fresh Giemsa stain. Parasites were 

observed by using a Zeiss microscope. Identification of 

parasites was done using standard text by Robert (1978, 1995, 

2000) [38, 39, 40], Paperna (1996) [35] and Pariselle and Euzet 

(2009) [36]. 

 

2.4 Data analysis  

The data of prevalence (proportion of the infected 

population), mean intensity (mean number of parasites of 

infected hosts) and abundance (mean number of parasites of 

examned host) for all parasites joined were calculated as 

suggested by Bush et al. (1997) [18]. The distribution of 

parasites species was analyzed by nonparametric statistics 

tests, Kruskal Wallis ANOVA test, and followed by Mann-

Whitney U tests to determine the parasite population 

differences between host size classes and sex. The Kruskal 

Wallis (K) test was to compare the intensities of more than 

two samples.  

The Mann-Whitney (U) test was used to compare the intensity 

of infection of two different samples. The Chi square (X2) test 

was used to compare two or more proportions. Differences of 

p< 0.05 were considered significant. Statistica 7.1. and 

Microsoft Excel software were used for the analysis of 

various data. 

 

3. Results  

3.1 Parasitic fauna 

Total of 14 parasites species belonging to 6 parasitic classes 

were isolated from the gills, intestines and the pharyngeal 

region of Sarotherodon melanotheron. There were 

Monogenean (Cichlidogyrus halinus, C. halli, C. acerbus and 

Scutogyrus minus), Myxosporean (Myxobolus beninensis, M. 

diamensis, M. nokouensis and M. sarotherodoni), Copepod 

(Ergasilus latus and E. sp), Acanthocephalan (Acanthogyrus 

tilapiae), Nematode (Eustrongylides sp) and Trematode 

(Clinostomum tilapiae and Euclinostomum heterostomum). 

 

3.2 Global prevalence, abundance, and intensity of 

parasites 

The prevalence, mean intensity and abundance of various 

parasites in S. melanotheron were observed in Table 1. The 

number of infected fish of Monogenean ranged from 52,77-

90,74%. The mean intensity and abundance varied 2,24±0,02-

7,18±0,1 and 1,18 to 6,52 respectively. The Monogenean, 

Cichlidogyrus halinus was the most prevalent (90,74 %), 

mean intensity (7,18±0,1) and abundance (6,52). For 

Myxosporean, the highest prevalence (31,48%), mean 

intensity (1,05±0,01) and abunadnce (0,29) were recorded for 

Myxobolus sarotherodoni. Higher prevalence (50%), mean 

intensity (1,44±0,1) and abundance (0,72) of Copepod were 

obtained by the Ergasilus sp. Euclinostomum heterostomum 

was the most prevalent (1,85%), mean intensity (1,5±0,03) 

and abundance (0,02) for the Trematode. The Monogenean 

and Myxosporean were the most abundant species. 

Table 1: Prevalence, Mean intensity and abundance of parasite species of Sarotherodon inelanotheroi7 sampled in Ebrie lagoon. 
 

Taxa Parasites species 
Fishes  

Examined Infected 

Prevalence 

(%) 

Mean 

intensity ±SE 
Abundance 

Monogenean Cichlidogyrus halinus 108 98 90.74 7.18 ± 0.1 6.52 

 Cichlidogyrus halli 108 81 75 6.43 ± 0.2 4.96 

 Cichlidogyrus Acerbus 108 57 52.77 2.24 ± 0,02 1.18 

 Scutogyrus minus 108 62 57.41 3.26 ± 0.02 1.87 

Myxosporean Myxobolus beninensis 108 28 25.92 1.1 ± 0.002 0.18 

 Myxobolus diamensis 108 21 19.44 1.14 ± 0.01 0.22 

 Myxobolus nokoueensis 108 18 16.66 1.1 ± 0.001 0.18 

 Myxobolus sarotherodoni 108 34 31.48 1.05 ± 0.01 0.29 

Copepod Ergasilus lotus 108 48 44.44 1.1 ± 0.1 0.49 

 Ergasilus sp. 108 54 50 1.44 ± 0.1 0.72 

Acantiiocephalan Acanthogyrus tilapiae 108 12 11.11 2.16 ± 0.03 0.24 

Nematode Eustrongylides sp. 108 18 16.66 1.22 ± 0.02 0.2 

Trematode Clinostomuin tilapiae 108 7 6.48 1.57 ± 0.01 0.1 

 Euclinostomum heterostomum 108 2 1.85 1.5 ± 0.03 0.02 

 

3.3 Occurrence of parasite species according to length 

classes of the host fish 

The population of Monognean, Myxosporean, Copepod and 

Trematode infested individuals of all any of length class 

(Table 2). For each group, the minimum prevalence, mean 

intensity and abundance were observed in the smallest length 

class (standard length ˂ 180 mm) and the maximum in the 

largest individuals (standard length ≥ 215 mm). The 

prevalence of Monogenean varied from 75% to 100%, the 

mean intensity ranged from 4.77± 0.02 parasites/fish to 

26.36± 0.73 parasites/fish and the abudance ranged 3.58 to 

26.36 parasites/fish. Statistically, difference was highlighted 

between prevalence of the all size classes (X2 = 11.86, df = 3, 

p = 0.003 < 0.05). There was a significant difference in the 

number of this species between size classes of fish (Kruskal 

Wallis K = 7.62, p = 0.00 < 0.05). The intensity of infection 

of this parasite group increased significantly from one size 

class to another (Mann-Whitney U test, p< 0.05). For 

Myxosporean the lowest prevalence was 16.66% and the 

highest was 50%. There was a significant difference between 

the rates of infestation (X2 = 67.8, df = 3, p = 0.00 < 0.05). 

The intensity of infection varied 3.11 ± 0.3 to 3.36 ± 0.2 and 

the abundance 0.58 to 1.52. Statistically difference was not 

recorded between the intensity of infection of these parasites 

according to size classes (Kruskal Wallis K = 8.12, p = 0.00 < 

0.05; Mann-Whitney U test, p< 0.05). The prevalence of 

Copepod varied from 33.33% to 63.15%, the mean intensity 

ranged from 1.05± 0.01 parasites/fish to 3.08± 0.02 

parasites/fish and the abudance ranged 0.5 to 1.94 

parasites/fish. A significant difference in prevalence and mean 

intensity according to size group was observed (X2 = 20.54, df 

= 3, p = 0.001 < 0.05). The statistical analyse revealed that 

there was a significant difference in the intensity of infection 

among three size classes (Kruskal Wallis K = 6.43, p = 0.00 < 
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~ 357 ~ 

International Journal of Fisheries and Aquatic Studies http://www.fisheriesjournal.com 

0.05; Mann-Whitney U test, p< 0.05). The highest prevalence 

24% of Copepod was observed in the fish of the classes with 

the standard length ≥ 215 mm. Statistical tests showed 

significant difference in prevalence according to the size 

classes (X2 = 92.36, df = 3, p< 0.05). The mean intensity and 

abundance were lower for in the size class with a standard 

length of ˂ 180 mm respectively 1.5 ± 0.01 and 0.5 and 

higher (3.08 ± 0.02 and 1.94) for the class with the standard 

length ≥ 215 mm Globally, there was also a significant 

difference from one size class to another (Kruskal Wallis K = 

7.64 and 7.08; p = 0.00 < 0.05; Mann-Whitney U test, p< 

0.05). For the Acanthocephalan, the lowest prevalence was 

8.33% and the highest was 14.7%. The Chi-square (X2) 

indicated that the prevalence of these parasites depends on the 

size of the host (X2 = 51.33, df = 3, p< 0.05). The mean 

intensity ranged from 1.06± 0.01 parasites/fish to 3± 0.003 

parasites/fish and the abudance ranged 0.16 to 0.31 

parasites/fish. The difference was statistically significant 

between the size class (Kruskal Wallis K = 6.09 and 8.03; p = 

0.00 < 0.05; Mann-Whitney U test, p< 0.05). The prevalence 

of Nematoda varied 14.7% to 19.44%. The mean intensity and 

abundance ranged from 1,14± 0.01 to 1.4± 0.01 and 0.18 to 

0.22. There was no significant difference between the 

prevalence, mean intensity and abundance and host size class 

(X2 = 32.28, df = 3, p ˃ 0.05; Kruskal Wallis K = 9.02 and 

9.47; p = 0.1˃ 0.05; Mann-Whitney U test, p ˃ 0.05). 

 
Table 2: Prevalence (%), mean intensity and abundance of parasites of Sarotherodon melanotheron according to the size of the host. 

 

Host length Classe (mm) No. examined No. Infected Prevalence (%) Mean intensity ±SE Abundance 

Monogenean 

< 180 36 27 75 4.77 ± 0.02 3.58 

185-214 34 33 97.05 12.84 ± 0.6 12.47 

>215 38 38 100 26.36 ± 0.73 26.36 

Myxosporean 

< 180 36 6 16.66 3.16 ± 0.1 0.58 

185-214 34 9 26.47 3.11 ± 0.3 0.94 

>215 38 19 50 3.36 ± 0.2 1.52 

Copepod 

< 180 36 12 33.33 1.5 ± 0.01 0.5 

185-214 34 18 52.94 2.16 ± 0.1 1.14 

>215 38 24 63.15 3.08 ± 0.02 1.94 

Acanthocephalan 

< 180 36 3 8.33 2 ± 0.002 0.16 

185-214 34 5 14.7 1.6 ± 0.01 0.24 

>215 38 4 10.52 3 ± 0.003 0.31 

Nematode 

< 180 36 7 19.44 1.14 ± 0.01 0.72 

185-214 34 5 14.7 1.4 ± 0.01 0.2 

> 215 38 6 15.78 1.14 ± 0.01 0.18 

Trematode 

< 180 36 1 2.77 3 ± 0.02 0.08 

185-214 34  5.88 2.5 ± 0.01 0.14 

> /15 38 4 10.52 1.5 ± 0.02 0.16 

 

3.4 Occurrence of parasite species on fish hosts in relation 

to host sex 

Infection rates of parasitic were observed for different sexes 

to study the effect of sex on infection (Table 3). The rate of 

infestation by Monogenean was 86.53% for female fish and 

94.64% for male fish. The Chi-square test (X2) applied at the 

occurrence of this parasite showed that these values were not 

statistically significant (X2 = 0.06, df = 1, p = 0.4 > 0.05). 

Mean intensity and abundance of infestation were 10,2±0.2 

and 8,83 respectively for female and 20,67 ±0.1 and 19.57 for 

male. The difference between host sex was statistically 

significant (Mann-Whitney p< 0.05) (Table 3). For 

Myxosporean, prealence, mean intensity and abundance 

values were 30.76%, 4,5 ± 1 and 1.38 for female and 32.14%, 

2.16 ± 0.1 and 0.69 for male fish respectively. Differences 

were not significant between the male and female (X2 = 1.12, 

df = 1, p = 0.1 > 0.05). However, Mann-Whitney U test 

analysis showed that the females were more parasitized than 

males (p< 0.05) (Table 3). The population of Copepod were 

present in 53.84% of female host and 46.42% male host. 

These values were not statistically significant (X2 = 0.02, df = 

1, p = 0.9 ˃ 0.05,). The values of mean intensitie and 

abundance were higher in male (3.2 ± 0.2 and 1.5) than 

female (1,67 ± 0.02 and 0.9) respectively. Host sex affects 

significantly the infection (Mann-Whitney U test, p< 0.05). 

Prevalence of Acanthocephalan was 9.61% in female and 

12.5% in male host (Table 3). The mean intensity and 

abundance were 2 ± 0.01 and 0.9 parasites/fish respectively in 

female and 2.28± 0.03 and 0.29 parasites/fish in male. No 

significant differences were noted among abundance values 

based on host sex (X2 = 3.9, df = 1, p = 0.07 > 0.05; Mann-

Whitney U test, p> 0.05). The number of infected fish of 

Nematode was 15.38% with a mean intensity and abundance 

of 1 ± 0.002 and 0.15 respectively for female and 17.85% 

with a mean intensity and abundance of 1,4 ± 0.004 and 1.4 

for male host. The prevalence and the intensity of infestation 

were not significantly different (X2 = 2.31 and 1.98, df = 1, p 

= 0.25 and 0.1 > 0.05; Mann-Whitney U test, p> 0.05). The 

population of Trematode were present in 3.84% of female 

host and 9.82% male host. Statistical tests showed significant 

difference in rates of infestation between host sex (X2 = 0.37, 

df = 1, p = 0.4 > 0.05). The mean intensities and abundance of 

infestation were 2±0.001 and 0.11 in the female and 1.6± 0.01 

in the male. These value were not significantly different 

(Mann-Whitney U test, p> 0.05). 
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Table 3: Prevalence (%), mean intensity and abundance of parasites of Sarotherodon melanotheron according to the sex of the host. 
 

Sex of fish No. examined No. infected Prevalence (%) Mean Intensity ±SE Abundance 

Monogenean 

Females 52 45 86.53 10.2 1 0.4 8.83 

Males 56 53 94.64 70.67 ± 2 19.57 

Myxosporean 

Females 52 16 30.76 4.5 ±1 1.38 

Males 56 18 32.14 2.16 ± 0.1 0.69 

Copepod 

Females 52 28 53.84 1.67 ± 0.02 0.9 

Males 56 26 46.42 3.2 ± 0.2 1.5 

Acanthocephalan 

Females 52 5 9.61 2 ± 0.01 0.19 

Males 56 7 12.5 2.28 ± 0.03 0.29 

Nematode 

Females 57 8 15.38 1 ± 0.002 0.15 

Males 56 10 17.85 1.4 ± 0.004 1.4 

Trematode 

Females 52 2 3.4 2 ± 0.001 0.11 

Males 56 5 9.82 1.6 ± 0.01 0.14 

 

3.5 Microhabitats in host fish 

Three fish organs (gills, intestine and pharyngeal region) of 

Sarotherodon melanotheron were infected by the parasites 

recolted in this study (Table 4). Gill was infected by three 

groups of parasite, Monogenean represented by Cichlidogyrus 

halinus, C. halli, C. acerbus and Scutogyrus minus, 

Myxosporean by Myxobolus beninensis, M. diamensis, M. 

nokouensis and M. sarotherodoni and Copepod represented 

by Ergasilus latus and E. sp. The intestine was found to be 

harbouring one Acanthocephalan (Acanthogyrus tilapiae) and 

one Nematode (Eustrongylides sp). The Trematode 

Clinostomum tilapiae and Euclinostomum heterostomum were 

observed in Pharyngeal region. Gill was the more infected 

organ (with high prevalence). 

 
Table 4: Microhabitats of parasites in Sarotherodon melanotheron sampled in Ebrie lagoon. 

 

Taxa Species Microhabitats in host fish 

Monogenean 

Cichlidogyrus halinus Gill 

Cichlidogyrus halli Gill 

Cichlidogyrus Acerbus Gill 

Scutogyrus minus Gill 

Myxosporean 

Myxobolus beninensis Gill 

Myxobolus diamensis Gill 

Myxobolus nokoueensis Gill 

Myxobolus sarotherodoni Gill 

Copepod 
Ergasilus latus Gill 

Ergasilus sp Gill 

Acanthocephalan Acanthogyrus tilapiae Intestine 

Nematode Eustrongylides sp Intestine 

Trematode 
Clinostomum tilapiae Phayngeal region 

Euclinostomum heterostomum Phayngeal region 

 

4. Discussion 

Parasites recorded in Sarotherodon melanotheron from Ebrie 

lagoon were dominated by Monogenean. The site of 

Monogenean infection was restricted to the fish gill. 

Acanthocephalan and Nematode were also recovered in the 

gill. Many authors have also reported the high infection of gill 

(Sakiti et al. 1999; Akoll et al., 2012; Fonkwa et al., 2018) [43, 

5, 25]. Blahoua et al. (2020) [15] made the same observation with 

Monogenean parasites of Oreochromis niloticus from man-

made lake Ayamé 1. Monogenean for gill region as site of 

attachment could be explained by the fact that Monogena 

have a direct life cycle requiring no intermediate host 

(Roberts and Janovy, 1996) [41], and for the propagation, it is 

sufficient if only a few host specimens become heavily 

parasitized (Balling and Pfeiffer, 1997) [8]. The high infection 

rate found on the gill could be a result of the continuous 

movement of water current over the gill which may include 

survival of parasite there. 

The Acanthocephalan Acanthogyrus tilapiae and Nematoda 

Eustrongylides sp. were the parasites observed in the fish 

intestine. This is similar to those of Amin et al. (2008) [6] who 

had mentioned that A. tilapiae was restricted to the fish 

intestine. Blahoua et al. (2020) [15] reported an infection with 

A. tilapiae and Eustrongylides sp. in the Oreochromis 

niloticus intestine. Some factors such as differences in 

physical environment in the gut, availability, nature, and 

amount of food supply were most likely limit the distribution 

of parasites in different sections of alimentary tract 

(Nkwengulila and Mwita, 2004) [32]. Hence, the preference of 

A. tilapiae (Acanthocephalans) and Eustrongylides sp. 

(Nematode) for intestinal region as site of attachment could 

be attributed to food availability in this region. Indeed, 

Acanthocephalans do not have a gut, nutrients from the lumen 

of the host gut are absorbed across the body wall of the 

parasites. Our results also suggest that these parasite species 

were better adapted to this fish intestine. In this study, 

Clinostomum tilapiae and Euclinostomum heterostomumin 

were the trematodes species recovered in phayngeal region. 
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This result is similar to those of Ochieng et al. (2012) [33] and 

Bekele and Hussien (2015) [9] who observed Clinostomum 

spp. below the operculum and in the pharyngeal region in 

Oreochromis leucostictus in Lake Naivasha and O. niloticus 

in Lake Ziway. The report of Clinostomum spp. from these 

studies confirms the assertion of Gebreegziabher and Tsegay 

(2017) [27] who said that Clinostomum spp. are among the 

major trematode species found affecting Cichlidae fish. It has 

known that Digeneans (Clinostomum spp.) have complex life 

cycles involving 3 hosts: snail, fish or amphibian, and bird 

(Bonett et al., 2011) [17]. Snail is considered as first 

intermediate host, with fish acting as second intermediate host 

and aquatic birds as definitive host. When the fish species 

Oreochromis niloticus feeds mainly on benthic materials, 

including detritus, by picking up larval stages of parasites, it 

was susceptible to harbor trematodes (Clinostomum). The 

metacercariae of Clinostomum in the specimens of fish host 

suggested the presence of snails in the study area which are 

the first intermediate hosts of parasites (Clinostomum). These 

parasites are known to damage the muscles of fish making it 

disgusting and unmarketable (Coulibaly et al., 1995) [20]. 

The level of infection by Monogenean, Copepode and 

Acanthocephalan increased with the standard length of the 

fish. The larger fish were more infected. Several authors have 

found a positive relationship between parasitic load and host 

body size (Biu et al., 2014; Blahoua et al. 2015, 2016 and 

2018; Adou et al., 2017 c and d) [10, 12, 13, 14, 3, 4]. The increase 

of parasitism with the host size could be explained by the 

increase in organs surface area with body length (Cable et al., 

2002) [19]. According to these authors, larger-sized fish 

provide a larger gill and intestine surface area that can hence 

accommodate greater numbers of parasites. Our result agrees 

with the findings of Poulin (2000) [37] who stated that larger 

fish have more internal and external space for parasite 

establishment and therefore tend to have heavier infestations. 

In this study, males fish were more parasitized by the 

Monogenean and Copepod parasites and the females fish by 

Myxosporean. Various authors have found the same results. 

This is the case of the Emere (2000) [23] with Lates niloticus 

and Emere and Egbe (2006) [24] with Clarias gariepinus. This 

could be attributed to differential feeding pattern which could 

be in terms of quality and quantity. It could also be attributed 

to differences in the degree of resistance to infection. Indeed, 

males are always in movement, but females are in egg-laying 

period, keeping eggs in their mouths and feeding less during 

that period. Males eat more and accumulate parasite in their 

organism. Conversely, no influence of host sex on parasitism 

level were observed for population of Acanthocephalan, 

Nematode and Trematode. Our results are in parallel with the 

idea by that very few parasites species have a preference in 

relation to the host sex mentioned by Rohde (1993) [42]. 

 

5. Conclusion 

The study of the distribution of parasites has identified the 

most vulnerable hosts. Such information allows envisaging 

some protocols for monitoring parasitic infection in intensive 

fish farming. In hatcheries, much care should be given to fry 

and young fish since they have not yet developed robust 

immunological processes that enable them to effectively fight 

against polyparasitism. 
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