Morphometric indices and Parasitic incidenceof Synodontisnigrita from Lower River
Benue, Makurdi

Abstract

The study was carried out to determine the morphometric indices and parasitic incidence of 160
fresh samples of Synodontisnigritacomprising of 80 samples each of female and male sexes. Fish
samples were obtained from the catches of local fishermen along Lower River Benue at Wadata
fish landing site of Benue State. Length-weight relationship was analyzed using the equation
W=alL’. The condition factor of the fish samples was determined -wsing. the “equation,
K=100W/L®. Samples of Synodontisnigritawere later subjected to parasitological examination
using standard parasitological method. The mean total length, body weight, condition factor,
regression and correlation coefficients were higher for un-infested"female samples of
Synodontisnigritathan the infested female. Similarly, the mean “total.length: body weight,
condition factor, regression and correlation coefficientsof “un-infested: male samples of
Synodontisnigritawere higher than the infested males.A total of three hundred and fifty seven
(357) parasites were recovered from 76(47.50%) infested samples. Out of the 357 parasites,
while 251 were recovered from 49(61.3%) infested female samples, 106 parasites were
recovered from 27(33.8%) infested male samples. Among“the infested parts of the female
samples, while the intestine accounted for the highest number/percentage (116/46.4%) parasite
load, the least 2(0.8%) was recorded for the.skin.Between the external parts (gill and skin) of the
female fish samples—ahile the gill recorded the higher number of parasite load 28(12.8%), skin
recorded 2(0.8%). Similarly, among the infested parts.of the male samples, while the intestine
accounted for the highest number/percentage (65/61.3%) parasite load, the least 9(8.5%) was
recorded for the gill. Between the external parts (gill and skin), whie-the gill recorded 9(8.5%)
number/percentage parasite load, no parasite,was recovered from the skin. Prevalence (61.25),
number of parasites (251)-and intensity (5.10) of parasite infection were higher for female
samples compared to the male with the prevalence, and intensity of parasite infection of 33.80,
106 and 3.90, respectively. However, the chi square value showed that there was no significant
difference (p>0.05) inthe prevalence, number of parasites and intensity of parasite infection
between the sexes of Synodontisnigrita. Variation in the prevalence and intensity of parasite
infection of female and male: Synodontisnigritabased on size groups existed. However, it was
generally. observed that longer and heavier sized fish of both sexes were more infested with
higher.number-of parasites than the smaller sized samples of both sexes.

Keywords::Morphometric indices, parasitic incidence, Synodontisnigrita, Lower River Benue,
Sex diversity

1. Introduction

The scientific basis for morphometric in fishes and the mathematical way that weight relates to
length was set by Fulton, in 1906; who for the first time introduced fisheries science into
“allometry” (Froese 2006). The most commonly used relationships are those relating weight to
body length (in the majority of cases, total body length-TL) and different types of lengths (i.e.,



standard-SL and fork-FL-lengths) to TL (Froese 2011). In Fisheries science, the condition factor

is used in order to compare the “condition”, “fatness”, or well-being of fish. It is based on the

hypothesis that heavier fishes of a particular length are in a better physiological condition

(Bagnenal 1978). It provides information on the well-being of a fish and is usually influenced by
the fish, sex, season, maturity stage, etc. (Anyawuet al. 2007). A high condition factor reflects

good environmental quality; while a low condition factor reflects poor environmental quality
(Fawole and Adewole 2004).

The fish from Family Mochokidae is represented mainly by Genus Synodontis, commonly
known as catfish which accounts for an important part of the commercial catches in Northern

Nigeria (Shinkafiet al. 2010). The state of knowledge on the various Synadontis. species in

Nigeria is largely on their gross anatomy and some behavioral characteristics. The available

scientific investigations on their biology are still inadequate for their propagation and

management.

In developing and developed countriesof the world, both the poor and rich feed on fish protein

on daily basis (Olagbemide; and Akharaiyi, 2019). Inmany regions where carbohydrate based
foods is the food ofchoice for many?? due to poverty, fish.is the. common:source ofprotein as

they are readily available, affordable in markets andtrapped in many.surrounding streams and

rivers (Olagbemide, and Akharaiyi 2019).

Due to increased aqua-cutural-culturepractices in-recently-times, attention has been shifted to

fish parasites in order to carter for increasec—increasingdemand of fish as source of animal
protein. Fish consumption is however not devoid of risks in.any way owing to the tendency of
them harboring infectious or pathogenic parasites most-especially if such organisms are of
zoonotic concern (Bichi and Yelwa 2010)., Apart from poor handling of fish and other stress

which are some of the major factors contributing to the emergence of bacteria and parasitic

infections in fish, rearing of fish under potentially stressful conditions of compromised water

quality coupled with increased nutrient levels in the culture media also promote the proliferation

of parasites in fish which may compromise the fitness of such fish for human consumption

(Danbaetal. 2015).
In aquaculture, some parasites may be highly pathogenic and contribute to high fish mortalities

and economic loss, while in natural systems they may threaten the abundance and diversity of
indigenous fish species, (Mashego 2001). Parasites of fish are of concern since they often

deteriorates the host immune system thereby resulting to secondary infections, energy loss,

nutritional reduction as well-as reproduction, inhibiting growth leading to morbidity as well as

mortality with consequent economic losses (Onyedinekeet al. 2010; According to Khalil 1997).

In natural environments; parasites of fish may be of minimal significance but in a situation where

fish are crowded ‘and stressed due to poor compromising physicochemical parameters of the

water, they ean cause substantial problems (Sogbesanet al.,(2018).

Several;studies have been carried out on the diet compositions of different fish species (Omoike

2021, Haqueet al. 2020, Khaing and Khaing 2018, Imaobonget al. 2014).Also, previous studies

have been conducted to explore the different parasites infecting various fish species (Omejiet al.

2022, Afolabiet al. 2020, Olajideet al. 2020, Bibiet al. 2018,and-Absalomet al. 2018). The

prevalence of ecto and endo parasites in some fresh water fishes from Jabi Lake, Abuja, Federal

Capital Territory has also been reported by Solomon et al.,(2021).Parasitic infections of the gills

of wild African sharptooth catfish (Clariasgariepinus) has also been addressed by Mahmoud et
al.,(2018).This study was carried out to evaluate the morphometric indices and parasitic
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incidence of Synodontisnigrita and determine the effect of infestation on the morphometric
indices/values of the fish.

2. Materials and Methods

2.1 Sample collection, identification and sex determination

One hundred and sixty fresh samples of S. nigrita comprising of eighty samples each offemale
and male sexes were obtained from catches of local fishermen along Lower River Benue at
Wadata fish landing site, Benue State, Makurdi. The fish samples were collected monthly in
batches of 20 for a period of four months and transported to the Department of Fisheries and
Aquaculture, Joseph SarwuanTarka University, Makurdi, where they were properly identified
using their distinctive morphological features.

Sexing of the fish samples was done by physical observation of the papillae with two openings
on the female papillae and an opening on the male papilla (Adesulu and Sydenham 2007). The
sexes were further confirmed after dissection with the presence of ovaries in femaleand testes in
male.

2.2 Morphometric Studies of the fish samples

2.2.1 Measurement of the fish samples

The standard length of the fish samples was measured with a meterirule while the weight was
measured using top loading sensitive weighing balance:(Golden Mettler, Model: GW: 1.3kg,
NW; 1kg- US).

2.2.2 Determination of Length — weight relationship (LWR) of the fish samples

The Lerggth — weight relationship (LWR)of the fish sampleswas estimated by using the equation:
W=alL".

Where W = Total weight (g), L = Total length-(cm), a=.intercept and b = regression coefficient.
2.3 Examination of fish samples for ecto and endo parasites

The freshly caught samples of S nigrita were examined for parasites using procedures described
by Arthur and Albert (1994) as follows:

2.3.1 Examination and identification of ectoparasites

The external surfaces (gills:and skins) were gently brushed into a plastic Petri dish containing the
normal saline solution (0.90% w/v-of NaCl) and examined with a hand lens for the presence of
ectoparasites. Scrapings. from the skin, fins and gills of each fish were smeared on glass slides
follow by addition of few drops of 0.9% saline solutions and examined under10x magnification
of a lights binocular :microscope for the presence of external parasites. Fish qills
were later dissected.out and each gill filament and arch was examined with a hand lens for
the presence ‘of parasites. Identification guidelines based on morphological features of parasites
were used forithe identification of parasites in this study (Paperna, 1996, Florio et al.2009).

2.3.2 Examination and identification of endoparasites

The buccal cavity of each of the fish samples was washed with little amount of distilled water
and brushed-into a labeled test tube using a fine brush. The body cavity was thereafter opened
ventrally with the aid of scissors. The mesentery and connective tissues, connecting loops of the
gut and the liver were cut and the organs separated. The gut was then placed in a large Petri dish,
stretched out and cut into two regions (stomach and intestine). Each section was then placed in a
separate labeled dish. The separated gastro-intestinal tract sections were opened longitudinally to
labeled test tubes. Each labeled test tube containing the residue from the stomach and intestine
was then examined. A drop of the residue was placed on the slide, and observed under various



magnifications of the light microscope for the parasites, this was repeated until the entire residue
was examined.

The recognition of the parasites found was enhanced by their wriggling movement on
emergence. Recovered parasites were counted, recorded and labeled with the serial number of
the fish and placed in physiological saline water overnight to allow them stretch and relax; they
were then fixed and stained for identification to species level. Infested fish samples were given
separate serial numbers to differentiate them from those without parasites. Parasites recovered
were identified using identification guidelines based on morphological features of parasites and
parasites identification keys by (Paperna, 1996, Florio et al., 2009).

2.3.3 Processing of recovered parasites

Recovered parasites belonging to cestode and nematode were stained using the proecedure of
(Khalil 1991) and fixed using Formalin acetic acid (FAA). The cestode parasites were stained
using Acetocarmine; Nematodes were stained using Horen’strichome “stain; while
Acanthocephalans were stored in weak Erlich’shaematoxylin solution overnight and dehydrated,
cleared in methyl-salicylate and mounted on a slide in Canada balsam.

2.4 Parasitic indices/Statistical analysis

Parasitic indices (prevalence (%) rate, and mean intensity, percentage parasite load on each
location and percentage frequency of occurrence of each parasite species per location in fish
were calculated according to (Margolis et al. 1982) as thus;

Total number of infected ish
Prevalence rate = - ; x 100
Total number of ish examined

Total.number of parasites

Mean INtensity = tal numberof infected_ish

Sum of parasites of the sexes
sum of the infected samples of the sexes
Significant differences of parasitic infestation. were tested using a non parametric (Npar.)
statistical method, (Kolmogorov-Smirnov K:S test) at 95 % level of confidence using SPSS
version 15.0 for Windows:singce infection and infestation of host by parasites were not normally
distributed. Significant difference between the means of body weight; total length of infested fish
samples were carried:out using the student t- test (2-tailed) at 95 % level of confidence.
All statistical analyses were done using SPSS version 21.0 for Windows. Test for significance
between the means of the condition factor (K) values of sexes was done using dependent Student
t test at 95%:level-of confidence.
3. Results
3.1 Means of‘Morphometric parameters of S. nigrita from Lower River Benue
The means of means of morphometric parameters of infested and un-infested S. nigrita from
Lower River.Benue are presented in Table 1. The mean total length (28.53+5.53), body weight
(162.63+3.3.79), condition factor, K (0.62+0.07), regression coefficient, b (3.68) and correlation
coefficient;»R? (0.86) were higher for un-infested female samples of S. nigritathan the infested
females with mean total length of 26.40+3.17, 123.56+3.47 body weight, 0.53+£0.04 condition
factor, 2.78 regression coefficient (b) and 0.18 correlation coefficient (R?. Similarly, the mean
total length (26.61+3.11) unit?, body weight (140.96+3.34), condition factor, K (0.65+0.04),
regression coefficient, b (3.90) and correlation coefficient, R? (0.75) were higher for un-infested
samples of male S. nigritathan the infested male with mean total length of 25.82+3.02,
113.2343.19 body weight, 0.56+0.04 condition factor, 2.90 regression coefficient (b) and 0.69
correlation coefficient (R?).

Mean parasite intensity of the host sex =
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Table 1. Means of Morphometric parameters of S. nigrita from Lower River Benue

Fish status Morphometric parameters and length-weight regression values
Total length Weight (g) Condition b R?
(cm) factor (K)

Female

Infested 26.40+3.17 123.56+3.47 0.53+0.04 2.78 0.18
Uninfested 28.53+5.52 162.63+3.79 0.62+0.07 3.68 0.86

Male

Infested 25.82+3.02 113.23+3.19 0.56+0.04 2.90 0.75

Uninfested 26.61+3.11 140.96+3.34 0.65+0.04 3.96 0.69

3.2Parasite species incidence based on the site of infestation in female and:male S. nigrita
from Lower River Benue.

The compositions of parasite species incidence based on the site of infestation in female and
male S. nigrita from Lower River Benue are presented in Tables 2 and.3, respectively.

From Table 2, a total of two hundred and fifty one (251) parasites belonging to ten (10) parasite
species were recovered from 49(61.3%) infested female fish. samples.-:Out of the 251 parasites,
while the intestine accounted for the highest number/percentage (116/46.4%) parasite load, the
least 2(0.8%) was recorded for the skin.Between the external parts (gill and skin) of the female
fish samples, while the gill recorded the higher number of parasite load 28(12.8%), skin recorded
2(0.8%). Also, between the internal parts (intestine.and stomach) of the female fish samples,
while the intestine recorded the higher number/percentage (116/46.4%) parasite loads, stomach
recorded 105(42.0%).

From Table 3, a total of one hundred and six (106):parasites belonging to nine (9) parasite
species were recovered from 27(33.8%) infested, male fish samples. Out of the 106 parasites,
while the intestine accounted for the highest number/percentage (65/61.3%) parasite load, the
least 9(8.5%) was recorded for the gill. Between the external parts (gill and skin) of the male fish
samples, while the gill recorded 9(8.5%) number/percentage parasite load, no parasite was
recovered from the skin, implying that the skin of the male samples were not infested with any
parasite species. Additionally, between the internal parts (intestine and stomach) of the male
samples, while the, intestine recorded the higher number/percentage (65/61.3%) parasite loads,
stomach recorded 32(30.2%).



Table 2. Parasite species incidence based on the site of infestation in female S. nigrita from Lower River Benue. Tnfe = 80

Parasite species Pt Ni Pi Number and percentage parasite of infested body parts Tnpr (%) Tnp(%)pt
Gill. % Skin 9% Intestine % Stomach %
Microsporidia sp. Pr 6 7.5 14 5.6 0 0 18 7.2 7 2.8 35(13.9) 61(24.3)
Crtyptobiaiunilans 4 50 3 1.2 0 0 7 2.8 16 6.4 26(10.4) )
Procamallanuslaevionchus 2 2.5 0 0 0 0 5 2.0 2 0.8 7(2.8)
Eustrongylidstubifex Ne 10 125 0 0 0 0 21 8.4 26 10.4  47(18.7) 110(43.8)
Capillaria sp. 8 100 O 0 0 0 25 10.0 16 6.4 41(16.3) ’
Contracaecum sp. 4 5.0 0 0 0 0 6 2.4 9 3.6 15(6.0)
Clinostomum sp. Tr 3 38 6 2.4 2 0.8 3 1.2 0 0.0 11(4.4) 11(4.4)
Polyonchobothrium sp. Ce 5 63 0 0 0 0 23 9.2 8 3.2 31(12.4) 31(12.4)
Ergasiluslizae Cp 2 250 9 3.6 0 0 0 0 0 0.0 9(3.6) 9(3.6)
Neoechinorhynchusrutili Ac 5 6.3 0 0 0 0 8 3.2 21 8.4 29(11.6) 29(11.6)
Total 49 613 28 128 2 0.80 116 46.4 105 42.0 251(100.0) 251(100.0)

Note : what is Pt, Ni, Pi, Pr Ne, Tr. Ce. Cp. Ac?
Table 3. Parasite species incidence based on the site of infestation inymale'S. nigrita from Lower River Benue. Nfe = 80

Parasite species Pt Ni Pi Number and percentage parasite of infested body parts Tnpr (%) Tnppt
Gilly: %, . Skin./ %  Intestine %  Stomach %
Microsporidiasp pr 4 50 0 0 0 0 13 12.3 6 5.7 19(17.9) 25(25.6)
Crtyptobiaiunilans 1 13 1 0.9 0 0 2 1.9 3 2.8 6(5.7) '
Procamallanuslaevionchus 2 25 0 0 0 0 7 6.6 0 0 7(6.6)
Eustrongylidstubifex Ne 5 6.3 0 0 0 0 8 7.5 13 123 21(19.8) 41(38.7)
Capillariasp 3 .38 0 0 0 0 9 8.5 4 3.8 13(12.3)
Clinostomumsp Tr "2+, 25 0 0 0 0 9 8.5 1 0.9 10(9.4) 10(9.4)
Polyonchobothriumsp Ce .4 50 0 0 0 0 17 16.0 0 0 17(16.0) 17(16.0)
Ergasiluslizae Cp., 3 38 8 7.5 0 0 0 0 0 0 8(7.5) 8(7.5)
Neoechinorhynchusrutili Ac. 3 .38 0 0 0 0 0 0 5 4.7 5(4.7) 5(4.7)
Total 27,338 9 8.5 0 0 65 61.3 32 30.2 106(100.0) 100(100.0)

Pt = Parasitic taxa, Pr =.Protozea, Ne = Nematode, Tr = Trematode, Ce = Cestode, Cp = Copepod, Ac = Acanthocephala, Tnfe = Total
number of fish examined, Ni = Number of infested fish, Pi = Prevalence of infested fish, No. = Number, % = percentage, Tnpr = Total
number of parasite recovered;:Tnp(%)pt = Total number/percentage of parasite per tata.



3.3 Prevalence and intensity of parasite infection of S. nigritabased on sex from Lower
River Benue

The prevalence and intensity of parasite infection of female and male S. nigritafrom Lower River
Benue are presented in Table 4. Out of the 80 samples of female S. nigrita, 49(61.25%) were
infested with 251 parasites while 31(38.75%) were free from parasitic infestation. However, out
of the 80 samples of male S. nigrita, while 27(33.75%) were infested with 106 parasites,
53(66.25%) were not infested with any parasite.

Prevalence (61.25) and intensity (5.10) of parasite infection were higher for female samples
compared to the male with the prevalence and intensity of parasite infection of 33.80 and 3.90,
respectively. Also, female samples of S. nigritahad higher number of parasite (251) than the
male samples. However, the chi square value shows that there was no significant difference
(p>0.05) between the prevalence and intensity of parasite infection the sexes.

Table 4. Prevalence and intensity of parasite infection of female and maleS: nigritafrom
Lower River Benue

Host sex Ne Ni Tpr Prv (%) inf Ip
Female 80 49 251 61.25 5.10
Male 80 27 106 33.80 3.90
Total 160 76 357 47.50 4.70

Ne = Number of examined fish, Ni = Number of infested fish, %.= Percentage, Tpr = Total
parasite recovered, Prv (%) inf = Prevalence of infection, Ip ="Intensity of parasite, Mpi = Mean
parasite intensity.

3.4 Prevalence and intensity of parasite infection of-S. nigritabased on total length and body
weight

The prevalence and intensity of parasite infection of female and male S. nigritabased on total
length are presented in Table 5a while Table 5b presents the prevalence and intensity of parasite
infection of female and male S. nigritabased on body weight.

From Table 5a, in the female samples of S.'nigrita, the highest prevalence (26.25%) and total
number of parasite (111) were recorded for total length group of 25.1-29.0cm while the least
prevalence (16.25%) and total number of parasite (91) were recorded for total length group of
29.1-34cm. Additionally, while intensity of parasite was highest (7.0) for total length group of
29.0-34cm, the least (3.27) was recorded for total length group of 19.0-25.0cm. Similarly, in the
male samples of S. nigrita; the highest prevalence (15.00%%) and total number of parasite (46)
were recorded for:total length group of 29.1-34.0cm while the least prevalence (7.50%) and total
number of parasite (26) were recorded for total length group of 19.0-25.0cm; while intensity of
parasite was. highest (4.33) for total length group of 19.0-25.0cm, the least (3.67) was recorded
for_total length group of 25.1-29.0cm

From.Table:5b, in the female samples of S. nigrita, the highest prevalence (30.00%) and total
number:of parasite (113) were recorded for the body weight group of 100.1-125.0g while the
least prevalence (13.75%) and total number of parasite (46) were recorded for the body weight
group of 50.0-75.0g. Additionally, while intensity of parasite was highest (6.57) for the body
weight group of 75.1-100.0g, the least (4.18) was recorded for the body weight group of 50.0-
75.0g. Also, in the male samples of S. nigrita, the highest prevalence (15.00%) and total number
of parasite (47) were recorded for the weight group of 100.1-125.0g while the least prevalence
(8.75%) and total number of parasite (28) were recorded for the weight group of 75.1-100.0.
Intensity of parasite was highest (4.00) for the weight group of 75.1-100.0 but lowest (3.89) for
the weight group of 50.0-75.0g.



It was generally observed that longer and heavier sized fish of both sexes were more infested
with higher number of parasites than the smaller sized samples of both sexes.




Table 5a. Prevalence and intensity of parasite infection of S. nigritabased on total length

Host sex
Female Male
Total length groups (cm) Ne Ni Prv (%) Tpr Ip Ne Ni Prv (%) Tpr Ip
19.0-25.0 21 15 18.75 49 3.27 30 6 7.5 26 4.33
25.1-29.0 25 21 26.25 111 5.29 27 9 11.3 46 3.67
29.1-34.0 15 13 16.25 91 7.00 23 12 15.0 33 3.83
Total 80 49 61.25 251 5.12 80 27 33.8 106 3.93

Note : what is Ne, Ni<Prv, Tpr, Ip, Ne,?

Table 5b. Prevalence and intensity of parasite infection of S. nigritabased on:body weight

Host sex
Female Male
Weight groups (9) Ne Ni Prv (%) Tpr Ip Ne Ni Prv (%) Tpr Ip
50.0-75.0 26 11 13.75 46 4.18 22 8 10.00 28 3.50
75.1-100.0 24 14 17.50 92 6.57 27 7 8.75 31 4.43
100.1-125.0 30 24 30.00 113 4.70 31 12 15.00 47 3.92
Total 80 49 61.25 251 5.12 80 27 33.8 106 3.93

cm = centimeter, Ne = Number of examined fishy Ni = Number of infested fish, Prv (%) = Prevalence of infection, Tpr = Total
parasite recovered, Ip = Intensity of parasite, g = gram:



4. Discussion

4.1 Morphometric Indices of S. nigrita

This current study has demonstrated the variations in the condition factor, growth pattern, length-
weight relationship and parasitic composition of both sexes (female and male) of
Synodontisnigrita from Lower River Benue, Makurdi. The slopes (b) of the fish length weight
regression lines from the Lower River Benue were (2.78 and 3.68) for infested and uninfested
female; (2.90 and 3.96) for infested and uninfested male, respectively with uninfested female and
male samples having higherslopes (b) than the infested female and male samples of
Synodontisnigrita.

The lower “b” values recorded for the infested fishes of both sexes compared to the unifestedfish
samples of both sexes in this study could be attributed to the effect of parasitic infestation on the
growth in weight of the samples. This agrees with the reported work of Ajala and Fawole
(2019).However, the combined regression coefficient (b) recorded for female and“male samples
were greater than 3 when the b values of the infested and uninfested were not segregated. The
regression coefficient (b) values recorded for the combined infested and uninfested sexes of the
fish samples in this work is lower compared to the regression coefficient value (7.74) recorded
by Davies et al., (2013) but higher than the regression ‘coefficient:value (2.49) recorded by
Roberts and Janovy (2000). Nonetheless, the regression coefficient values recorded for the
combined infested and uninfested sexes of the fish samples in this work is in agreement with the
reported work of Ajala and Fawole (2019). Differences in the.regression coefficient (b) value
could be attributed to the combination of one or‘more factors such as number of specimens,
gonad maturity, sex, health status of the fish; habitat, seasonal‘effect, water temperature, trophic
level and food availability in the community. This assertion is in agreement with the reported
work of Ahmed et al., (2017) who reported differences:in b values of five freshwater fish species
in Roseires Reservoir, Sudan.

The correlation coefficient (R%) recorded for the combined infested and uninfested female in this
study was lower than the correlation coefficient (R?) recorded for the male implying that the
values for the female were not in good fit to the line of regression compared to the female
samples. Differences in the correlation coefficient (R?) recorded in this study could be attributed
to the differential feeding habit, inadequate availability of food or food scarcity and parasitic
infestation of the fish samples. Similar observation had been made by Ajala and Fawole (2019).
Variation in the mean condition factor (K) existed between the infested and uninfested samples
of Synodontisnigrita and between the sexes. The condition factor of the male samples of
Synodontisnigrita was higher than the female. However, there was no significant difference
(p>0.05) between:the -mean condition factor (K) of the infested and uninfested samples of
Synodontisnigrita ‘and between the sexes. The higher mean condition factor (K) recorded for the
male.samples compared to the female could be attributed to the use of metabolic energy by the
females, for the purpose of body building in spawning activities. This finding is in line with the
reported works of Ajala and Fawole (2019), Fawole and Adewoye (2004).

4.2 Incidence of parasites in S. nigrita

This study investigated 160samples comprising of 80 each of female and male ofS. nigrita for
parasitic infection. Out of the 160 samples, 76(47.5%) were infested with 357 parasites while
84(52.0%)were not infested with any parasite. Out of the 80 samples of female S. nigrita,
49(61.3%were infected with 251 parasites being recovered while in male samples, 106parasites
were recovered from 27(33.8%) infested fish.



The overall high prevalence (47.5%) recorded for the infested fish in this study could be
attributed to many factors such as feeding habit of fish, pollution of water bodies, and
availability of intermediatehosts (copepods, insects, molluscs, to mention but a few) which
harborthe infective larval stage of some of these parasitesmaking them available to fish in the
water (Afolabiet al. 2020, Kaweet al. 2016). Also, Hoffman (1998) stated that wild
populationsof animals have greater parasite species diversity due tolarger home ranges compared
to domesticated ones.However, The high overall parasiteprevalence in this work is lower than
the 100%recorded for Nile Tilapia (Oreochromisniloticus)from Lake Koftu in central Ethiopia
(Mitikuet al 2018), 67.5%recorded in Abuja, Nigeria (Kaweet al 2016), 65.0% recordedin
Ebonyi River, Enugu State, Nigeria (Onyishi and Aguzie, 2018) and 61.00 and 62% recorded
forO. niloticusfrom River Nile and drainage branch,respectively in <Egypt «(Sami et al
2020).Variations in the prevalence of infection between this study and other studies may be due
to the differences in environmental fluctuation, availability of parasitic-intermediate hosts and
the life history patterns of parasites (Marcogliese 2005).

The parasites recovered from the different body parts ofS. nigrita used for this study have been
previouslyrecorded by other researchers from same species or-other freshwater fish species
elsewhere (Omejiet al. 2022; Afolabiet al. 2020; Imam ‘and Dewu:2010;Keremah and Inko-
Tariah 2013; Eyoet al. 2013; Urukuand Adikwu 2017).

In terms of the number of parasite recovered from female S. nigritaby taxa, while nematode
species were the most abundant with Eustrongylidstubifex:being.the highest species encountered,
the least was copepod (Ergasiluslizae). Also, among.the number of parasite recovered from male
samples while nematode species were the.most.abundant with Eustrongylidstubifex being the
highest speciesthe least was Neoechinorhynchusrutili.

Recovery of Acanthocephalan (Neoechinorhynchusrutili) though in small number in this study
may be majorly due to the presence ofsuitable intermediate host required for transmission. This
finding disagrees with the work of Afolabiet al., (2020) who reported the absence of
Acanthocephalan in their study adding that the absence of Acanthocephalan in their work could
be due to the absence ofsuitable intermediate host required for transmission

In addition, S. nigrita are bottom dwellers, which feed on almost everything that is available and
close to them such .as detritus, water invertebrates like arthropods, molluscs, and mud, and
among these invertebrates, there may be intermediate hosts of various parasites which may
develop into adults in the gut of fish after consumption. The recovery of these species of
parasites in this study could also have serious physiological consequences as they interfere with
the absorption of food nutrients in the fish intestines. Similar observation was made by Biuet
al.,(2014); Iboh and Ajang(2016). The authors added that such interference could reduce the
food intake of fishes.

The prevalence of parasites in relation to sexes of S. nigritaas reported by this study was not
significant. This finding was a deviation from the studies of other authors for same or other fish
species elsewhere. For example, a higher prevalence of parasites in female C. gariepinus
compared to male has been reported byOmejiet al. (2013) and Ogonnaet al. (2017). Both
authorsrecorded higher parasitic infections in female comparedto male.Similar reports of Ayanda
2009 and Emere 2000at different locations reported higher parasitic infectionsin female species
than the males. In addition, Emere andEgbe (2006) also reported higher infection in femalesthan
males and opined that it could be due to thephysiological state of the females as most gravid
femalescould have reduced resistance to infection by parasites;this is because the immune system
of the females ishighly compromised during pregnancy. Omejiet al. (2013) noted that female fish



need increased food intaketo meet their food requirements for the development ofeggs and that
this may have exposed them to more contact with the parasites, which subsequently
increasedtheir chance of being infected. Contrastingly, the report ofOniyeet al. (2004) recorded a
higher prevalence of infection in male (15.0%) than the female catfishes (4.17%)and Tachiaet al.
(2010) who also recorded higher infection inmales (65.12%) than the females (34.89%).
Generally,feeding in catfishes is attributed to their quest for survival and differential feeding
either by quantity or qualityof food and not by sexes (Ogonnaet al. 2017).

The highest number of parasites recorded in theintestine of the infected samplescompared to
the rest of the body parts (gill, skin and stomach) in this work agrees with the findings of
Adegoroyeet al. (2019) andOnyedinekeet al. (2010) who in their worksreported higher number
of parasites in theintestine of the infected samples. The highestnumber of parasites:recorded for
the intestine ofthe infected fish samples in this study could beattributed to the favourable
nutritional advantagepresented by the host’s intestine to the parasites;this assertion.is supported
by the findings ofOmejiet al. (2022), Afolabiet al., (2020), ‘Absalom et al. (2018) and
Akinsanyaet al. (2016). Also, the major factor that may havecontributed to the high parasitic
prevalence in theintestine than the stomach could be that mostparasites found probably lacked
digestive systems which must have compelled them to depend on the:digested food which they
absorbed through thin body tegument in theintestine of:their;host for survival. Theseparasites
might have found an acid medium aspresented by the stomach .not conducive, hencetheir
preference for making the intestine their place of habitation.

Thehigh prevalence is further supported by thefindings from other studies that reported high
prevalence in the wild population of Clariasgariepinus™ (Ajala and Fawole 2012). From a
similar observation tothis study, Ekanemet al. (2011):reported that “thehigher number of
parasites in the intestines couldbe as aresult of the many digestive activities thattook place in the
intestines resulting in therelease of parasite ova/cysts in food particles”.

In relation to the body size (totaldength) and weight of both sexes of S. nigrita from Lower River
Benue, differences in the prevalence of parasite infection existed. It was generally observed that
the percentage infection increased with increasing size; being higher in the longer and heavier
sized fish samples than the smaller sized counterpart. The differences in the prevalence of
parasite infection could be attributed to the quest for survival of the longer and heavier sized
fishes which might have probably exposed them to infection by parasites. Similar observations
were reported byAyanda (2009),0Omejiet al. (2010) and Abba et al. (2018). The authors, reported
that the longer. andheavier the fish is, the greater the susceptibility toparasitic
infection.According:to Abdel-Gaberet al.,(2015), the higher prevalence of parasite infection
associated with.the longer and heavier fishes could be due to the fact thatthe longer and heavier
fishes cover wider‘areas in search of food than thesmaller ones and as a result, they take in more
food: thanthe, smaller ones and this could expose them more toinfestation by parasites. Also
changetin dietarypreference from phytoplankton and zooplankton toinsects, larvae, snails, worms
and crustaceans for foodmay predetermine trophic acquisition and infection levelsof helminth
parasites among fishes (Alyssaet al. 2016).

Conclusion?
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