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Abstract. Fish parasites immensely affect fish production given their potential impact on profitability and also cause 
of zoonotic diseases in many parts of the world. This study therefore investigated the effect of fish parasites on growth 
and well-being. It also evaluated the body variation between parasitized and non- parasitized fish. The study was 
carried out in five rivers from Ipare, Aboto, Alape, Igbanran and Igbokoda. The length of parasitized fish samples was 
13.00±1.26 cm, 14.02±1.94 cm and 13.51±1.67 cm in male, female and combined sexes, respectively, while the 
weight was 43.29±12.51 g, 53.86±21.52 g and 48.57±17.92 g in male, female and combined sexes, respectively. Also, 
the average total length (TL) of the non-parasitized fish was 12.92±1.13 cm, 14.72±1.53 cm and 13.67±1.57 cm in 
male, female and combined sexes, respectively, while the weight was 38.86±9.33 g, 62.09±16.50 g and 48.49±17.12 
g in male, female and combined sexes, respectively. The regression coefficient (b) of length and weight of parasitized 
samples was b=2.12 (male), b=2.15 (female) and b=2.64 (combined sexes), while the regression coefficient ‘b’ 
recorded for the length-weight relationship of non-parasitized samples was 3.25, 2.49 and 2.78 for male, female and 
combined sexes, respectively, indicating allometric growth. Also, Senga sp. and Nematodes were the most prevalent 
parasites with average volume of 2.33±0.58 and 2.00±0.00 on both male and female fish, respectively. The regression 
analysis revealed that the occurrence of parasites did not have significant effect (P>0.05) on the length and weight 
of S. melanotheron from Ilaje Local Government Area of Ondo State, Nigeria. This study also established similarity 
in morphology among populations of male and female as well as parasitized and non-parasitized Sarotherodon 
melanotheron from the study area.
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Introduction

Fish are one of the many aquatic vertebrates found 
in both fresh and marine waters. Globally, they serve 
as an important part of human and animal diet. Fish is 
an important source of energy, protein and many other 
essential nutrients, thus contributing up to about 17% 
of the world’s population intake of animal protein (Abila, 
2003). It is one of the animal protein sources with high 
nutritional value that are relatively affordable for both the 

rich and poor citizens. Fish protein is of high quality, and 
it is easily digestible; containing essential amino acids 
and other beneficial nutrients providing a good source of 
vitamins and minerals (Onyia et al., 2013). 

Sarotherodon melanotheron is typical estuarine 
species which is native to West Africa and can be found in 
abundance in most of the lagoons, creeks and estuaries 
from Senegal to Zaire (West Africa). It constitutes a 
high proportion (50-95%) of total catch in the brackish 
environments, thus making the species important in the 
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fisheries of brackish water systems (Loto et al., 2021). 
S. melanotheron can live and reproduce in a wide range 
of salinities. It is able to withstand saltier environments 
by limiting its growth, reducing the size-at-maturity, and 
changing its fecundity. It has adapted to diverse habitats 
such as permanent and temporary rivers, large equatorial 
lakes, tropical and subtropical rivers, open and closed 
estuaries, lagoons, swampy lakes, deep lakes and coastal 
brackish lakes (Akinrotimi et al., 2018). S. melanotheron 
has great economic importance; it is an important food 
source, providing protein and also plays a very important 
role in the coastal economy. There is an increasing interest 
in this fish for aquaculture purposes, particularly in areas 
of high or variable salinities. Hence, it is an important 
resource in the commercial and subsistence fisheries of 
many West African lagoons.

Freshwater fish serve as transport, intermediate 
or definitive host in the life cycle of many species of 
crustaceans, metazoan and protozoan parasites. In fish 
farming or aquaculture, some parasites may be highly 
pathogenic and contribute to high fish mortalities and 
economic losses while in natural systems they may 
threaten the abundance and diversity of indigenous fish 
species (Mike, 2002). The parasite usually affects the 
economic value of produced fish at the same time raises 
public health concerns, especially in areas where raw 
or smoked fish is eaten. Miller (2011) reported that the 
fisheries sector contributes immensely to the nutritional 
security and food of about 200 million Africans, and further 
generates income for other 10 million people that are 
engaged in fish production, processing and trade.

Parasites and disease conditions are among the 
problems facing the fish industry especially in the wild. 
Therefore, if left uncontrolled, parasitic diseases can result 
in mass mortality, low fecundity/viability, and in some cases, 
can act as an accidental source of infections for humans 
and other animals consuming infected raw or undercooked 
fish. Fish parasites result in loss of economic returns and 
loss of fish as protein sources (Barber, 2004). Ondo State 
has water resources with high potential for production of 
fish and other aquatic animals. Ilaje Local Government Area 
of Ondo State, Nigeria has about 50 settlements scattered 
around the river tributaries that empty directly into the coast 
and an increasing population size of 2.2% annually (Ajibare 
et al., 2017). Olawusi-Peters et al. (2015) reported that 
80% of the population of the study area engages in fishing 
and that the area always records the bulk of fish produced 
in Ondo State. However, consequences of flooding (sea 
incursion) and water pollution may be an increase in fish 

parasites that may negatively affect fish populations. 
Igbokoda River and other adjoining rivers are economically 
important resources for tourism, source of food, source 
of water and medium of transport and, hence the need 
for studies that will eventually lead to conservation of this 
ecosystem. Despite the importance of these rivers to the 
local communities, there has not been a broad study on 
parasites in the different arrays of fish species and the 
effect of fish parasites on fish productivity, hence the need 
for the current study. 

In Nigeria, aside Clarias gariepinus (catfish) that is 
widely and largely cultivated commercially in ponds, 
most other fish are mainly harvested from the wild. 
However, as the world’s population increases, fish 
resources are increasingly being depleted as a result of 
different factors such as environmental degradation, over-
harvesting, flooding, water pollution and diseases, thus 
fish production could no longer meet the demand of the 
stakeholders. Among the major problems facing the fish 
industry are poor environmental conditions and pollution 
which often results in reduced immunity in fish leading 
to higher susceptibility to parasites and diseases (Hetch 
and Endermann, 2007). The objective of this study was 
to investigate if fish species (Sarotherodon melanotheron) 
harvested from natural water-bodies were infested with 
parasite and to assess the effect of this infestation on the 
fish length, weight and growth as a means of evaluating 
the economic impact of infestation on this fish species.

Material and methods

Study Area
The experiment was carried out in Ilaje Local 

Government Area of Ondo State, Nigeria which is 
positioned within the equatorial evergreen swamp forest 
(Ajibare et al., 2017). Igbokoda (located between latitude 
6o21’0” N and longitude 4o48’0” E) is the headquarters of 
Ilaje local government area in the southern part of Ondo 
State, Nigeria. Ilaje Local Government Area has a coastline 
of about 80km which runs in a northwest to southeast 
direction. Aboto river, Alape river, Igbanran river, Igbokoda 
river and Ipara river were chosen based on accessibility, 
extensive fishing activities and anthropogenic activities 
such as transportation, farming and discharges, among 
others.

Collection and Identification of Fish Specimen
Fifty nine (59) samples of fish identified as Sarotherodon 

melanotheron were collected monthly from February to 
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April, 2021. The fish samples were collected with cast net 
of 3.5 mm mesh size. The samples were brought in live to 
the Fisheries and Aquaculture Laboratory of the Olusegun 
Agagu University of Science and Technology, Okitipupa 
Nigeria for the analyses. The experimental procedures 
were in accordance with the ethical standards of all the 
relevant committees on animal experimentation (both 
institutional and national) and with the Helsinki Declaration 
of 1975, as revised in 2008. The samples were sorted and 
identified according to standard key by Olaosebikan and 
Raji (2013). Sexes of fish were identified according to body 
color, bulged-out bellies, genital pore and internal gonad.

Sample measurement 
Total length (distance between the anterior tip of the 

fish and the most posterior tip of the caudal fin), Standard 
length (length from the tip of the mouth to the beginning of 
the tail) and Fork length (distance from the tip of the snout 
to the center of the fork of the caudal fin) was determined 
using a standard measuring board to the nearest 0.1cm. 
Body weight (the measure of the total body mass) was 
also measured with digital weighing balance (Model 1100) 
to the nearest 0.01g according to Loto et al. (2021). 

Isolation and Identification of Parasites
Fish parasites were examined by scraping of the skin/

scale into a petri dish containing saline water and also by 
dissection to remove intestine and gills. The samples were 
kept wet throughout the procedure. A dropper/pipette was 
used to transfer prepared samples from the petri dish on 
to a glass slide which was rightly covered with the cover 
slip and placed on the microscope (Model 5033000L 
x 200) for examination at ×10 and ×40 magnifications. 
Identification of parasites follows the pictorial guide 
series of fish parasites by Pouder et al. (2005). Parasites 
prevalence was calculated as the number of infected 
individual fish divided by the total number of examined 
fish multiplied by 100, while parasite abundance was 
estimated by counting the number of parasites collected 
from each sample divided by total number of examined 
fish (Bush et al. 1997). The number of specimens of 
parasite is determined per examined fish. The preparation 
and staining of the different parasite groups (cestodes, 
nematodes, trematodes and acanthocephalla) follow the 
description of Ali (2021).

Data Analysis
Data on weight, total length and parasites were 

analysed by using multivariate analysis of variance on 

SPSS 20.0. Also, the relationship between the occurrence 
of parasites and the morphometric data of the fish was 
determined using regression analysis on SPSS 20.0 
at P=0.05, while the Length-weight relationship was 
determined according to Loto et al. (2021) in which 
length and weight was expressed as:  and was 
logarithmically transformed into:

Where W = Weight (g), L = length (cm), a= constant; 
being the point at which the regression line intercepts 
the y-axis and b = slope of the regression line; being the 
growth coefficient. 

The condition factor (K) which shows the degree of 
well-being of the fish in their habitat was estimated by 
using the equation:   (Ajibare et al., 2020).

Where: W = the mean weight (g) of each fish species 
L = the mean total length (cm) of each fish species 
The condition factor (K) was categorized into 

five categories, i.e. very thin (K=0.01-0.50), thin  
(K=0.51- 0.99), ideal (K=1.0), fat (K=1.01-1.50), and very 
fat (K>1.50) according to Loto et al. (2021).

Results

Sizes, Condition Factor and Length-Weight 
Relationship of Sarotherodon melanotheron

The sizes of Sarotherodon melanotheron collected 
from Ilaje Local Government Area of Ondo State, Nigeria 
as presented in Table 1 showed that the mean total length 
(TL) of the non-parasitized fish samples was 13.00±1.26 
cm, 14.02±1.94 cm and 13.51±1.67 cm in male, female 
and combined sexes, respectively, while the weight 
was 43.29±12.51 g, 53.86±21.52 g and 48.57±17.92 g 
in male, female and combined sexes, respectively. The 
table also revealed that the lowest condition factor (K) 
of the non-parasitized fish samples was recorded in the 
female (1.95), while 1.97 was recorded for both male and 
combined sexes.

Similarly, the morphometric information of parasitized S. 
melanotheron collected from Ilaje Local Government Area 
of Ondo State, Nigeria is presented in Table 1. The table 
revealed that the average total length (TL) of the parasitized 
fish was 12.92±1.13  cm, 14.72±1.53 cm and 13.67±1.57 cm 
in male, female and combined sexes, respectively, while the 
weight was 38.86±9.33 g, 62.09±16.50 g and 48.49±17.12 
g in male, female and combined sexes, respectively. The 
table also revealed that the lowest condition factor (K) of 
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Furthermore, the length-weight relationship 
collected from Ilaje Local Government Area of Ondo 
State, Nigeria is presented in Table 2. The regression 
coefficient (b) of length and weight of parasitized 
samples was b=2.12; a=-1.79; R2=0.46; N=24 (male) 
and b=2.15; a=-1.67; R2=0.81; N=17 (female) and 
b=2.64; a=-3.05; R2=0.72; N=41 (combined sexes), 
while the regression coefficient ‘b’ recorded for the 

length-weight relationship of non-parasitized samples 
was 3.25 (a=-4.59; R2=0.91; N=9), 2.49 (a=-2.63; 
R2=0.91; N=9) and 2.78 (a=-3.38; R2=0.89; N=18) for 
male, female and combined sexes, respectively. This 
indicated that both parasitized and non-parasitized 
S. melanotheron from Ilaje Local Government Area 
of Ondo State, Nigeria exhibited negative allometric 
growth (b<3) except for non-parasitized male.

Table 1. Sizes (Lengths and Weight) and Condition Factor of S. melanotheron from Ilaje Local Government Area of Ondo State, 
Nigeria

Status Parameter Male Female Combined Sexes
Non-parasitized Total Length (cm) 13.00±1.26 14.02±1.94 13.51±1.67

Weight (g) 43.29±12.51 53.86±21.52 48.57±17.92

Condition Factor (K) 1.97 1.95 1.97

Parasitized Total Length (cm) 12.92±1.13 14.72±1.53 13.67±1.57

Weight (g) 38.86±9.33 62.09±16.50 48.49±17.12

Condition Factor (K) 1.80 1.95 1.90

Table 2. Length-Weight Relationship of S. melanotheron from Ilaje Local Government Area of Ondo State, Nigeria

Status Parameter a b R2 N
Parasitized Male -1.79 2.12 0.46 24

Female -1.67 2.15 0.81 17

Combined -3.05 2.64 0.72 41

Non-parasitized Male -4.59 3.25 0.91 9

Female -2.63 2.49 0.91 9

 Combined -3.38 2.78 0.89 18

Number and Frequency of occurrence of Parasites on 
Sarotherodon melanotheron

The number and frequency of occurrence of parasites 
in S. melanotheron from Ilaje Local Government Area 
of Ondo State, Nigeria was presented in Table 3. The 
result of this study shows that out of the 80 examined fish 
samples, 49 (61.25%) were infected. This is higher than 
the result presented by Oso et al. (2017) and Areda et 
al. (2019) in tilapia fish. The table revealed that Senga 
sp. and nematoda were the most frequently occurring 
parasites in both male and female fish, respectively. The 

nematoda presents the highest prevalence in both male 
(8.1%) and female (11.6%), respectively. Parasites were 
more prevalent in female fish (62.8%) than in male fish 
(59.5%). This is similar to the study of Dauda et al. (2016) 
on tilapia in Gombe, Nigeria.  

The table also revealed that Procamallanus 
laevionchus, Asynmphylodora tincae, Gnathostoma 
spinigerumm, Mesolecitha linearis, Pallisentis sp., as well 
as Hirudinea (Piscicola geometra), unidentified Cestodes, 
unidentified trematodes, unidentified Acanthocephala and 
unidentified Nematodes were also present on the fish. 

the parasitized S. melanotheron was recorded in the male 
(1.80), while the highest (1.95) was recorded in the female 
samples. The condition factor (K) of both the parasitized 

and non-parasitized fish samples was within the ‘very fat’ 
(K>1.50) category, according to the classification of Loto et 
al. (2021).
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Relationship between the Parasites’ Abundance and 
the Sizes of Sarotherodon melanotheron from Ilaje Local 
Government Area of Ondo State, Nigeria

The result of the regression analysis for estimating 
the relationship between parasites’ abundance and the 
sizes of S. melanotheron from Ilaje Local Government 
Area of Ondo State, Nigeria is presented in Table 4. 
The table shows that in the male fish, the Regression 
coefficient (R2) was 0.05 while the occurrence of parasites 
did not exhibit significant effect on the length (P=0.97) 

and weight (P=0.45) of the fish. Similarly, in the female 
fish, the occurrence of parasites did not have significant 
relationship (P>0.05) on the length (P=0.35) and weight 
(P=0.43) of the female fish.

Furthermore, the table shows that in the combined 
sexes, the R, R2 and adjusted R2 were 0.42, 0.17 and 0.13, 
respectively. Table 4 also revealed that the occurrence of 
parasites did not have significant effect (P>0.05) on the 
length (P=0.80) and weight (P=0.31) of S. melanotheron 
from Ilaje Local Government Area of Ondo State, Nigeria.

Table 3. Number and Frequency of occurrence of Parasites on Sarotherodon melanotheron from Ilaje Local Government Area 
of Ondo State, Nigeria

 Male (N = 37) Female (N = 43)

Parasite Number of 
Parasite

Number of 
Infected Fish 

Prevalence 
(%)

Number of 
Parasite

Number of 
Infected Fish

Prevalence 
(%)

Procamallanus laevionchus 3 2         5.4 5 3 6.9
Asymphylodora tincae (Modeer, 
1790) 3 2 5.4 4 3 6.9

Unidentified Cestoda 1 1 2.7 2 1 2.3
Gnathostoma spinigerum 1 1 2.7 2 1 4.6
Leech (Piscicola geometra) 2 2 5.4 3 2 4.6
Mesolecitha linearis 2 2 5.4 2 1 2.3
Nematoda 3 3 8.1 8 5 11.6
Pallisentis sp. 1 1 2.7 3 1 2.3
Senga sp. 3 1 2.7 9 4 9.3
Trematoda (unidentified) 2 2 5.4 2 1 2.3
Trematoda 2 2 5.4 3 2 4.6
Unidentified Nematoda 1 1 2.7 1 1 2.3
Unidentified (Acanthocephala) 2 2 5.4 1 1 2.4
Total 26 22 59.5 45 27 62.8

*N = number of examined fish sample

Table 4. Relationship between the Occurrence of Parasites and the Sizes of Sarotherodon melanotheron from Ilaje Local 
Government Area of Ondo State, Nigeria

Sex Parameter
Unstandardized 

Coefficients
Standardized 
Coefficients t Sig. R R2 Adjusted 

R2
Std. Error 

of EstimateB Std. Error Beta

Male
(Constant) 2.59 1.59 1.63 0.12

0.23 0.05 -0.04 0.59Length 0.01 0.16 0.01 0.03 0.97
Weight -0.01 0.02 -0.24 -0.77 0.45

Female
(Constant) 3.67 2.19 1.67 0.12

0.26 0.07 -0.07 0.53Length -0.22 0.23 -0.66 -0.98 0.35
Weight 0.02 0.02 0.55 0.82 0.43

Combined
(Constant) 2.89 1.30 2.22 0.03

0.42 0.17 0.13 0.59Length -0.03 0.13 -0.08 -0.26 0.80
Weight -0.01 0.01 -0.34 -1.03 0.31



72

Discussion

The variations observed in the sizes of the fish species 
in this study could not have been independent of their 
habitat environmental factors and other factors since 
morphological variability of fish is an important adaptive 
strategy for populations experiencing inconsistent 
environmental factors (Ajibare et al., 2020). Loto et al. 
(2021) also reported that environmental factors and 
fish interactions within locality/ habitat may account 
for morphological differentiations rather than genetic 
differentiations. Therefore environmental variability 
could imply abiotic component variations such as; 
salinity, substratum, food availability, physico-chemical 
parameters by water habitat substrate type as well as 
some biotic component such as, competition, predations 
and even the observed parasites.

This study revealed that both parasitized and non-
parasitized S. melanotheron from Ilaje Local Government 
Area of Ondo State, Nigeria exhibited negative allometric 
growth (b<3) except for non-parasitized male. Ajibare et al. 
(2020) reported that if the fish gets relatively thinner, then 
the b value would be less than 3.0 (negative allometric) 
but if it gets plump, the b value would be greater than 3.0 
(positive allometric), while for isometric growth (b = 3) all 
fish dimensions increase at the same rate.

For non-parasitized male S. melanotheron from Ilaje 
Local Government Area of Ondo State, Nigeria, positive 
allometric growth patterns (b>3) were computed, which 
means that fish become stouter as they increase in length 
while negative allometric growth (b<3) was computed for 
both parasitized and non-parasitized S. melanotheron. 
This variation in the growth patterns may be caused/
influenced by several factors such as differences in 
sample size, ages of fish as well as ecological and other 
prevailing environmental conditions, e.g. availability of 
food, competition along the food chains among others 
since this study revealed that the occurrence of parasite 
on the fish did not significantly affect the growth or sizes 
of the fish (Olawusi-Peters et al., 2015).

Condition factor (K) is described as a morphometric 
index needed to evaluate physiological status of fish 
based on the fact that those individuals of a given length 
which have higher mass are in a better condition. In this 
study, the value of K for S. melanotheron ranged between 
1.95 and 1.97 for non-parasitized fish while it ranged from 
1.80 to 1.95 for parasitized fish. When the condition factor 
value is high, it means that the fish has attained a better 
condition and vice versa. K=1 is the baseline between 
slender and robust conditions of the organism. If K >1, it 
means that the animal is stout indicating better condition 
of robustness of the organism (Oso et al., 2017). The 

insignificant relationship between the volume/abundance 
of parasite and the sizes of the fish could be linked to 
the environmental factors in the study area because 
Oso et al. (2017) and Ajibare et al. (2020) reported that 
fluctuating condition factors could be attributed to a 
number of factors such as age, stress, sex, availability 
of food, feeding activity / degree of nourishment, gonadal 
activity, season, variations in weight, stage of maturity and 
other water quality parameters. Therefore, the condition 
factor indicated that the fish species were very fat (K>1.5), 
in normal and healthy condition (Indarjo et al., 2021; Loto 
et al., 2021). Also, the values computed in this study 
agree with the values reported by Akombo et al. (2014) 
and Loto et al. (2021) who reported that “K” greater than 
1.5 (as observed in this study) indicates good fish and 
environmental conditions. Hence, the insignificant effect 
of the identified parasites on the studied fish.

Conclusion

This study established similarity in morphology among 
populations of male and female as well as parasitized 
and non-parasitized S. melanotheron from Ilaje Local 
Government Area of Ondo State, Nigeria. The results 
obtained on S. melanotheron showed that they exhibited 
negative allometric growth in both sexes while the 
presence of parasites did not significantly influence sizes, 
condition factor and the growth pattern of S. melanotheron 
in the study area. Also, the K values obtained for both 
sexes revealed that the fish samples were very fat and 
in good condition of well-being in both parasitized and 
non-parasitized individuals. Various factors may have 
contributed to the variations recorded in the growth pattern 
of non-parasitized male S. melanotheron. Hence, there 
may be need for proper examination of the water quality 
parameters and other factors affecting the coastline of 
Ondo state in order to maintain the sustainability of the 
water bodies.
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