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Abstract

Oba reservoir lies between Latitude 8° 3" N to 8° 12" N and Longitude 4° 6" E to 4° 12" E in Ogbomoso,
Opyo state, Nigeria. Investigations were carried out between November 2011 and October 2013. Studies
on morphometric, food, and feeding habits and enteroparasites of Sarotherodon galilaeus (Linnaeus,
1758) were done using standard methods. Ten types of food items were exploited by adults S. galilaeus
while immature exploited six. In immature, insect parts had the highest frequency of occurrence (92.31
%), while in matured diets, Copepods were highest (78.21 %). The fish species was generally observed to
be omnivores, but were primarily carnivores. Parasites recovered from the enteron were
Neoechinorhynchus rutili, Acanthocentius tilapia, Clinostomum tilapia, Procamallanus laevionchus and
Paracamallanus cyathopharynx; no parasite was found in the stomach. Parasitic prevalence was season
and sex dependent, intensity was season dependent, and there was no relationship between parasite
burden and fish size.

Keywords: Sarotherodon galilaeus, morphometric, prevalence, Intensity, enteroparasite.

1. Introduction
Cichlidae are native of Africa but have been introduced to other countries, they are among the
commercially exploited fishes for human consumption especially in African lakes [, The
word Tilapia formerly refers to three genera of Cichlids — Tilapia, Sarotherodon, and
Oreochromis -. In 1972, the genus Tilapia was separated into two genera based on their
reproductive behavior, they are the genus Tilapia (the species that brood their young or eggs
on the substratum otherwise known as substrate brooders, substrate spawners or guarsers; they
have few gill-rakers usually 12 or less on the lower part of the first gill arch) and the genus
Sarotherodon which was at that time considered to consist of all the mouth breeding Tilapias,
all of which have large number of gill-rakers (usually 13 or more on the lower part of first gill
arch). In 1983, the genus Sarotherodon was again separated into two genera, Sarotherodon
which includes all the paternal and biparental mouth brooders and Oreochromis, the maternal
mouth brooders . Tilapia production is growing exponentially with the global output
standing at 2.5 million tons annually, and has therefore, been dubbed as the twenty-first
century’s most culture - able fish 341,
The study of the food and feeding habits of freshwater fish species is a subject of continuous
research, because it plays a fundamental integral part in the development of a successful
fisheries management programme on fish capture and culture © 6. Diet compositions are
important in community ecology because the use of resources by organisms has a major
influence on population interactions within a community [l. Knowledge on the natural food of
fish in its habitat is important in order to be aware of its nutritional needs and interaction with
other organisms [81,
Many parasites possess complex life cycles, they are indicative of many different aspects of
their host’s biology, such as host diet, migration, recruitment, population distinctness and
phylogeny [°l. Different parasites have a variety of intermediate host and often depend on
trophic interactions for transmission; hence parasites within a vertebrate host may be excellent
indicators of food-web structure and biodiversity [1%. Some parasites have been discovered to
have zoonotic potential in mammalian host including man thereby making them of public
health importance ['!l. Fishborne zoonotic trematodes (FZT) are transmitted to humans as
metacercariae that have encysted in fish ['?l. They are an emerging problem and there is now a
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consensus that, in addition to wild-caught fish, fish produced
in aquaculture produces a major food safety risk especially in
Southeast Asia where aquaculture is important economically
[13], Recent global health assessments have identified FZT as
among the most important (and neglected) parasitic zoonotic
diseases [12 141,

This study will use diet indices such as frequency of
occurrence, numerical methods/percentage composition by
numbers and stomach fullness as described by [15 16 to
evaluate the stomach content; identify and quantify the
resource that the species uses, and provide information on
those selected from the choice available in the environment. It
will also investigate how feeding might have influenced
enteroparasitic species diversity, prevalence, and intensity in
the fish species.

2. Materials and methods

2.1 Study area

The study area was Oba reservoir in Ogbomoso North local
government area of Oyo state, Nigeria. Oba reservoir was
impounded in 1964 and the tributaries are Idekun, Eeguno,
Akanbi - Kemolowo, Omoogun, and Yakun streams.

2.2 Procedure for collection of fish specimens

Samples of the fish species were purchased monthly from
catches of local fishermen. Fish specimens wused for
morphometric and parasitology studies were purchased from
catches of local fishermen using traps, gill nets, and cast nets
in the reservoir. The fish specimens used for food and feeding
habits were purchased from fishermen using cast nets only,
based on the submission of [ who recommended the use of
cast nets for the harvesting of fish to be used for food and
feeding habit studies, as the use of gill nets and other traps
could make most of the fish caught to regurgitate. Collection
of fish specimens was done from November 2011 to October
2013; purchases were done between 06:00 - 08:00 am. All fish
specimens were still alive as at the time of purchase. Water
from the reservoir was added to the samples at the point of
collection before being transported to the laboratory in the
Department of Pure and Applied Biology, Ladoke Akintola
University of Technology, Ogbomoso, Nigeria for further
investigations.

2.3 Species identification

Identification was done using the most distinctive
characteristic of the family — possession of only a single pair
of nostrils, with its rounded profile, a plain tail with no band,
bar or spot — 21,

The sexes were identified by examining the papillae; there are
two orifices (openings) in the papillae of female and one in
male 2. The sexes were further confirmed after dissection
with the presence of testes (in male) and ovaries (in female).

2.4 Immature and mature groups

The fish specimens harvested were divided into two groups —
immature and mature -. The minimum sizes of the observable
mature male and female specimens harvested, were taken as
the maturity sizes. Hence all specimens of this size and above
were regarded as matured while all those below were
immature.

2.5 Seasonal studies

Rainy season was taken as the months of February to end of
September and Dry season, between the months of October
and January ending.

2.6 Morphometric study

2.6.1 Population of fish studied

A total of 308 fish specimens were studied during the two year
period. The first year, November 2011 to October 2012
referred to as (2011/2012), 152 specimens; the second year,
November 2012 to October 2013 referred to as (2012/2013),
156 specimen were investigated.

2.6.2 The Length — weight relationship (LWR)

The weight of each specimen was measured using a top
loading mettler balance (model PN1200) to the nearest 0.1g
after draining excess water with a pile of filter paper, while
total length (TL) were measured in centimeter (cm) using a
measuring board. Total length only was used because no
evidence of cannibalism was observed during the pre-data and
data collection periods. All the parts of the fish specimens
harvested were complete (harvested whole).

The LWR was estimated by using the equation:

W=alLbP

Where W = Total weight (g)

L = Total length (cm)

a = intercept

b = regression coefficient. 7,

2.6.3 Analysis

The relationships total length versus body weight for infested
and uninfested fish specimens were done by linear regression,
U8 and the parameter 1> (correlation coefficient) were
estimated to detect if they had good fit to the line of
regression, using the Microsoft — Excel package.

The means of the total lengths and weights of infested and
uninfested samples for the sexes (male and female) in each
year were compared for significance at 95% confidence
interval, using independent student ‘t’ test (2-tailed). The
analysis was done using SPSS version 15.0 for Windows
package.

2.7 Food and feeding habits

2.7.1 Population of fish studied

A total of 208 (160 matured, 48 immature) fish specimens
were used in 2011/2012, while 229 (178 matured, 51
immature) specimens were used in 2012/2013.

2.7.2 Dissection

The specimens were dissected, and the stomach was removed
and fixed in a mixture of 10% formaldehyde, glacial acetic
acid and 5% ethanol in a ratio of 5:5:90, 1],

The different food items eaten by the fish were identified
under the light microscope (at different magnifications as
appropriate) by following the keys given by 20211,

2.7.3 Analysis

Analysis was done using diet indices such as frequency of
occurrence, numerical methods/percentage composition by
numbers and stomach fullness as described by [13- 16,

2.7.3.1 Frequency of occurrence:
The frequency of occurrence of each food item was calculated
using the formula:

N;

Fi - A X 100%
N
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Where;

Fi = Frequency of occurrence of the ith food items in the
sample,

Ni = Number of stomachs in which the ith item was found.

N = Total number of stomachs with food in the sample.

2.7.3.2. Numerical method
The quantity of each food item was determined using the
formula:

N; = - X 100%

Where Ni = Numerical percentage of the ith food item in the
space

Fi = Total number of ith food item

F = Total number of all food item,

2.7.3.3 Stomach fullness

The percentage fullness of the stomach was visually calculated
and categorized according to the following: 0/4 (empty), Y4
(almost empty), 2/4 (half), % (almost full), 4/4 (Full), (221,

2.8 Enteroparasites

2.8.1 Examination for parasites

Examination of fish for parasites, handling and processing
followed standard procedure by 2. The body of each fish was
examined for abnormalities (if any), and placed on a dissecting
board. The buccal cavity was washed with little amount of
distilled water and a fine brush into a labeled test tube after
which the body cavity was 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 i.e. the stomach and the
intestine. Each section was then placed in a separate labeled
dish. The separated gastro-intestinal tract sections were opened
longitudinally to expose the inner surface which was washed
with very little quantity of distilled water into labeled test
tubes. Each labeled test tube containing the residue from the
mouth, 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 has been
examined.

2.8.2 Identification of parasite

The recognition of the parasites was enhanced by their
wriggling movement on emergence. Parasites found were
counted, 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. Fish specimens found with parasite were given
separate serial numbers to differentiate them from those
without parasites.

Parasites retrieved were identified using information provided
by 124,25, and 26],

2.8.3 Processing of recovered parasites

Cestodes and nematode parasites recovered were stained using
the procedure of 71, Fixative used was Formalin acetic acid
(FAA). Cestodes were stained using Acetocarmine;
Nematodes were stained with Horen’s trichome stain; while
Acanthocephalans were stored in weak Erlich’s haematoxylin
solution overnight and dehydrated cleared in methyl-salicylate
and mounted on a slide in Canada balsam.

2.8.4 Statistical analysis

Infection and infestation of host by parasites were not
normally distributed; as such, 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.
Significant difference between the means of body weight; total
length; of infested and uninfested fish specimens were done
using the student t test (2-tailed) at 95 % level of confidence.

3. Result.

3.1. Food and feeding habits

Frequency of occurrence and numerical methods/percentage
composition by numbers of food found in the stomach of 208
(160 matured, 48 immature) in 2011/2012 and 229 (178
matured, 51 immature) in 2012/2013 were shown in Table 1.
The matured were greater than 12.00 cm (female) and 12.70
(Male) while the immature were lesser than 12.00 cm (female)
and 12.70 (Male), while Figure 1 showed the percentage
composition by number of each food item in immature and
mature fish for the two years combined.

Analysis of the empty stomachs in S. galilaeus for the
2011/2012 and 2012/2013 years of study was shown in Table 2.

Table 1: Frequency of occurrence of seasonal food contents in the stomach of Sarotherodon galilaeus in Oba reservoir.

2011/2012 2012/2013
Rainy Season Dry Season Rainy Season Dry Season

Food items Frequency % Frequency % 2011/2012 | Frequency % Frequency % 2012/2013 T;‘:at::()
Spirogyra sp. 13 76.47 9 69.23 73.33 20 95.24 11 78.57 88.57 81.54
Closterium sp. 16 94.12 9 69.23 83.33 21 100 13 92.86 97.14 90.77
Volvox sp. 11 64.71 8 61.54 63.33 20 95.24 10 71.43 85.71 75.39
Copepods 13 76.47 11 84.62 80.00 20 95.24 11 78.57 88.57 84.62
Insect parts 16 94.12 12 92.31 93.33 21 100 11 78.57 91.43 92.31
Sand grains 11 64.71 9 69.23 66.67 12 57.14 10 71.43 62.86 64.62
Detritus 14 82.35 11 84.62 83.33 15 71.43 10 71.43 71.43 76.92

Total SWF= 17 SWF =13 SWF=30 | SWF=21 SWF = 14 SWF =35 | SWF =65

MATURE

Spirogyra sp 50 62.50 23 69.70 64.60 36 43.90 12 30.77 39.67 51.71
Volvox sp. 42 52.50 13 39.39 48.67 19 23.17 9 23.08 23.14 35.47
Closterium sp. 23 28.75 15 45.46 33.63 20 24.39 6 15.39 21.49 27.35
Chlamydomonas 15 18.75 9 27.27 21.24 3 3.66 6 15.39 7.44 14.10
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sp.
Plant mat, 36 45.00 13 3939 | 4336 by 2683 3 769 | 20.66 31.62
Detritus 23 28.75 9 2727 2832 40 48.78 3 769 | 35.54 32.05
Unidentified 42 52.50 5 1515 | 41.59 6 732 8 2051 | 1157 26.07

materials.

Copepods 53 66.25 19 5758 | 63.72 76 92.68 35 974 | o174 7821
Tnsect parts 37 46.25 17 5152 47.79 59 71.95 33 8462 76.03 62.39
Molluscs 55 68.75 15 4546 | 61.95 67 8171 33 84.62 | 82.65 72.65
Sand grains 68 85.00 21 63.64 | 7876 56 68.29 35 8974 | 7521 71.20

Total SWF=80 SWF=33 SWF=113 | SWF=82 SWF=39 SWF=121 | SWF=234

3.2. Enteroparasites

3.2.1 Different parasites recovered in the stomach and
intestine of Sarotherodon galilaeus and their distribution:
Intestinal parasites recovered were comprised of two
Acanthocephalan (Neoechinorhynchus rutili, Acanthocentius
tilapia) the metacercariae of a Trematode (Clinostomum

tilapia) and the two nematodes (Procamallanus laevionchus
and Paracamallanus cyathopharynx). The metacercariae were
found in the buccal cavity while the two acanthocephalans and
the two nematodes were found in the intestine, nothing was
found in the stomach.

Immature

5.04___—7

6.09

4.97
2.86

m Spirogyra sp.
m Volvox sp.

m Closterium sp.
m Copepod

m Insect parts

m Spirogyra sp.
m Volvox sp.
m Closterium sp.
B Chlamydomonas sp.
® Plant materials
= Copepod
= Insect parts
= Molluscs
Unidentified materials.

matured

Fig 1: Food items in immature and matured Sarotherodon galilaeus in percentage composition by number.

Table 2: Analysis of empty stomachs of Sarotherodon galilaeus in Oba reservoir.

2011/2012 2012/2013
Fish species Nol:ainy Season NosDry Season No?ainy Season NosDry Season
: ES| % : ES| % : ES | % : ES | %
Exam. Exam. Exam. Exam.
Immature 27 10 | 37.04 21 8 | 38.10 30 9 | 30.00 21 7 3333
Gal;'s;;zeus Matured 112 32 | 28.57 48 15 | 31.25 113 31 | 2743 65 26 | 40.00
Total 139 42 | 30.22 69 23 | 33.33 143 40 | 27.97 86 33 | 3837

Nos. Exam. = Number Examined; E.S. = Empty stomachs; % = Percentage of empty stomachs.

3.2.2 Prevalence of parasitic infestation in S. galilaeus in
sex and seasons of each year:

Prevalence was 17.72 %, 13.92 % for females and males
respectively in 2011/2012 and 13.92 %; 16.67 % respectively

in 2012/2013. Prevalence was found to be dependent on
season (Table 3).
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Table 3: Seasonal prevalence of parasitic infestation in Sarotherodon
galilaeus in Oba Reservoir.

INFESTED UNINFESTED TOTAL

2011/2012 Nos Prevalence Nos Prevalence Nos

) (%) ) (%)

Dry Season | 22 40.74 32 59.26 54
Raining | g 26.92 76 73.08 104
Season
Total 50 31.65 108 68.35 158

2012/2013

Dry Season | 34 62.96 20 37.04 54
Raining 1~ »¢ 25.49 76 74.51 102
Season
Total 60 38.46 96 61.54 156

3.2.3 Relationship of parasitemia and body weight:

In 2011/2012, a student t test was carried out to find the
significant difference (at p =0.05) between the means of the
body weight of infested male S. galilaeus (232.64+26.18) and
uninfested (228.82+13.32) was not significant. In infested
females (278.86+30.12) and uninfested (259.85+14.59) it was
also not significant. In 2012/2013, the student t test between
the means of the body weight of infested male S. galilaeus
(233.00+17.15) and uninfested (236.63+11.94) was not

10 -~

Clinostomum
tilapiae

Neoechinorhynchus
rutili

Acanthocentius

significant. In infested females (279.50+15.12) and uninfested
(285.42+14.20) it was not significant.

3.2.4 Relationship of parasitemia and total length

In 2011/2012, a student t test was carried out to find the
significant difference (at p =0.05) between the means of the
total length of infested male S. galilaeus (20.82+1.39) and
uninfested (20.91+0.68) was not significant. In infested
females (22.02+1.25) and uninfested (22.20+0.73) it was also
not significant. In 2012/2013, the test between infested male
(18.93+1.05) and uninfested (18.60+0.72) was not significant;
in infested female (19.14+1.21) and uninfested (19.87+1.09),
the difference was not significant.

3.2.5 Intensities of the parasites in relation to sex and
seasons.

A Kolmogorov-Smirnov Z test (p=0.05. 2-tailed) between the
means of parasitemia in male (15.20+4.74) and female (mean
0f27.00+7.23) in 2011/2012 was not significant, P = 0.187. In
2012/2013 the test between the means of male (11.00+2.43)
and female (mean of 27.00+7.21) was not significant, P =
0.759.

Intensities of the various parasites were season dependent;
figures 2 and 3.

m Male m Female

Paracamallanus
cyathopharynx

Procamallanus
tilapiae laevionchus

Paarasites

Fig 2: Intensities of parasites in Male and Female Sarotherodon galilaeus in Dry season.

Intensities

Clinostomum
tilapiae

Neoechinorhynchus
rutili

u Male

m Female

Acanthocentius Procamallanus Paracamallanus
tilapiae laevionchus cyathopharynx
Parasites

Fig 3: Intensities of parasites in Male and Female Sarotherodon galilaeus in Rainy season.

~ 7~



International Journal of Fisheries and Aquatic Studies

3.2.6 Influence of parasitemia on correlation coefficient
value of length — weight regression of infested and
uninfested fish

In uninfested male of 2011/2012, 12 value was 0.939, infested
0.882; uninfested female was 0.946, infested was 0.865. In
uninfested male of 2012/2013, r? value was 0.918, infested
0.812; infested female 0.794, uninfested 0.843.

4. Discussion

Investigation into the diet of 437 S. galilaeus comprising of
338 mature and 99 immature specimens was carried out. There
were ten types of food items exploited by adults S. galilaeus
while the juveniles exploited seven (Table 1). The matured fed
on Spirogyra sp., Volvox sp., Closterium sp., Chlamydomonas
sp., and plant materials as food from plant origin; Copepods,
insect parts and molluscs as food from animal origin;
unidentified materials, detritus and sand grains from the
substratum. In the immature fish specimen’s diets,
Chlamydomonas sp., plant materials, and Molluscs were
absent; both detritus (76.92) and sand grains (64.62) were very
conspicuous. The percentage composition of food in mature
stomach (Figure 1) showed Copepods as the highest followed
by insect parts, unidentified materials and the least was
Chlamydomonas sp. (2.86 %) This result showed that S.
galilaeus had preference for food items of animal origin in
both immature and matured stages. This indicated that the fish
species may primarily be a carnivore and only fed on diets
from plant sources as an alternative. 2!l Reported there were
nine taxa of food items exploited by adults S. galilaeus; ¥
reported that the juveniles exploited ten taxa; [ also reported
nine and ten Taxa for adult and juveniles respectively; the food
items recorded in Oba reservoir had a higher diversity of food
resources for S. galilaeus indicating abundant food availability
and a richer habitat. The presence of detritus and sand grains
in the stomach of immature and mature indicated that the fish
species though a pelagic dweller, was also a bottom grazer. It
also indicated that the sand may be helpful in maceration of
food in the stomach; this is in agreement with [ who reported
that a sandy substation may be ecologically important for
juveniles of the fish.

The ability to exploit different varieties of food from both
plant and animal source made S. galilaeus in Oba reservoir an
omnivore. [ was of the opinion that most aquatic animals
appear to be opportunistic feeders consuming a large diversity
of prey. This result showed that S. galilaeus was a non-
selective opportunistic feeder and B9 reported that
unspecialized feeders eats insects, plankton, detritus and plant
matter according to their abundance. The percentage of
stomach with food, in both mature and immature was higher
than empty stomach (Table 2) which indicated that food was
probably in abundance in the reservoir. The amount of
stomach with food in the rainy season was comparatively
higher than the dry season maybe as a result of more
availability of food in the rainy season than the dry season.
The rainy period is a period of influx of rain water which
brought along dead terrestrial insects and other organic matter
that could serve as food for the fish. In addition, eutrophication
could set in which would have increased the amount of algae
and other phytoplankton, thus enriching the water body. The
ability of S. galilaeus to feed on a wide range of food items
probably makes it to possess a high aquaculture potential. This
is particularly important for the culture of this species, since it
is possible to formulate artificial diets necessary for its mass
production [,

The result indicated that the intensity of C. tilapia was the
highest, followed by N. rutili; P. laevionchus had the least
infestation (Figures 2 and 3). C. tilapia resides in the buccal
cavity where blood capillaries provide nutrients which the
parasites feed on probably through passive, active, or
facilitated diffusion. Other species of the genus Clinostomum,
like C. cutaneum were known to reside in the skin tissues of
Cichlids, their presence in cyst form in the buccal cavity may
be as a result of their affinity for oxygen and blood. According
to BY Clinostomatid metacercariae had predilection for the
mesenteries’ of blood capillaries in the buccal cavity; this
explains the high prevalence and abundance in the buccal
cavity. P2 in their findings reported that the infection of C.
tilapia was very high in the infected fishes (Hemichromis

fasciatus). C. tilapia is known to use cichlids as intermediate

host while the definitive hosts are piscivorous birds 331,

The intensity of the acanthocephalans in the intestine was not
as high as that of C. #ilapia in the buccal cavity in both rainy
and dry seasons of the two years. Their restriction to the
intestine may be attributed to the abundance of food supply in
the gut; its proboscis also serves as an organ of attachment to
the gut wall. The feeding pattern of S. galilaeus is an important
factor in their infestation with parasites. Fresh water fishes are
the definitive host of N. rutili while the Ostracod (Cypria
turneri) which the fish feed on is the intermediate host. All
acanthocephalan have an indirect life cycle that requires at
least one intermediate host [34l. Piscine acanthocephalans have
aquatic insects and crustaceans (amphipods, isopods,
copepods, and ostracods) as their foremost intermediate hosts
B34 In this study S. galilaeus was reported to feed on food
items of animal origin like insects and copepods which may be
the source of its infestation and the reason for the species
diversity recorded. 1331 were of the opinion that predatory fish
species harbor a greater diversity and abundance of larval
helminths than herbivorous and planktivorous species. B¢
Reported a high incidence of parasite infection in Channa
punctatus was found in the river, lake or beel area compares
with the farmed fish. Seasonally, infestation followed the same
pattern in both male and female S. galilaeus in the two years
with both N. rutili and C. tilapia being higher in the rainy
season and 4. tilapia and the two nematodes higher in the dry
seasons.

The prevalence was observed to be higher in females than in
males in the two years of study, however, statistical test
showed that there was no significant difference (K.S.) at P =
0.05 in the means of parasitemia of male and female S.
galilaeus. B3, and B3 also observed that there was no
difference between parasite intensity and sex in the parasitic
infestation of C. guntheri, T. mariae and H. fasciatus in Owa
stream and in S. galilaeus and T. zilli from Oshun river
respectively. While B37] reported that male O. niloticus were
more infested with ?: than female in Kenya. [3¥ worked on
parasitic infection of three freshwater fishes in India reported
that the percentage of infection was 62.5% and 45.45% for
females and males, respectively in Notopterus notopterus,
31.25% for females and 17.46% for males of Channa punctata
and 10% and 8.33% for females and males of Heteropneustes

fossilis respectively. Poulin and Morand, (2004) were of the

opinion that these inconsistent results could be attributed to
studies failing to control two important confounding variables,
study effort and the influence of phylogenetic relationship
among fish species. However in Oba reservoir, during the
period of this study, female S. galilaeus were more infested
with parasites than male but there was no statistical difference

~ g~
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(K.S.at P = 0.05) in the degree of parasitemia or intensity
between the sexes.

Result revealed that there was no significant difference
(p=0.05) between the weights of infested and uninfested fish
of both sexes in the two years in Oba reservoir; which
indicated that the fish body weight may not be affected by the
parasitic infestation. 137, reported that the condition factor of
O. niloticus was not affected in any way by the infestation by
C. tilapia. B9 Reported that generally, there was no significant
difference in prevalence by size and gender at p > 0.05 in the
incidence of nematode parasites of African snakehead,
Parachanna obscura of the lower Cross River system. 371,
were of the opinion that the position to which the parasite
decides to attach is majorly determined by availability of
resources it requires for optimum survival. The result also
showed that parasitemia had no effect on the total length of S.
galilaeus in Oba reservoir. 1. were of the opinion that the
larger the fish, the lower the infestation, they adduced decrease
in the prevalence of infection in the larger fish to increase in
mortality of infested fish, increase in the built up humoral and
non-specific immunity against the parasite; they opined that as
the small size fish survives the infection, it grows to occupy
new niches and acquire better microhabitat against parasitic
infestation. 31 worked on helminth parasites of S. galilaeus
and Tilapia zilli, they reported that there was no relationship
between parasite burden and fish size (length and weight). The
regression results showed that parasitic infestation of S.
galilaeus in Oba reservoir had little effect on the length weight
relationship within the data collected in this study. The
correlation coefficient (r?) value obtained for uninfested and
infested male and female of the two years though high
showing that the relationship had a good fit to the line of
regression; it however indicated a lower values for the infested
specimens in both sexes. This is an indication that the parasites
may have an effect on the weight or length of the fish which
may not be severe in fishes harvested and was not indicated by
the student t tests carried out on the length and weight of
infested and uninfested specimens. [*! were of the opinion that
clinostomum infection can have several effects on fish, among
them been reduced growth, offset weight loss and prominent
exophthalmia.

5. Conclusion.

Sarotherodon galilaeus feed on ten different types of food
items in Oba reservoir. The fish was found to be primarily a
carnivore but when food of animal source become scarce, it
can also feed on food items from plant source, it is therefore
generally classified as an omnivore. The fish though a pelagic
species was also a bottom grazer, and sand grains was found to
be a constant component of its diet. The ability of S. galilaeus
to feed on a wide range of food items makes it to possess a
high aquaculture potential. Because of its highly diverse diets,
infestation by enteroparasite species was found to be
diversified based on its choice of food. Parasitic prevalence
within the context of the data available in this study was sex
dependent while the intensity of various parasite species was
dependent on season.
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