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Abstract

The growth and survival of Clariasgariepinus larvae (0.18g) fed fishmeal and test feed was investigated for 5 weeks. Each diet
was fed to 50 fry, in different experimental tanks. The specific growth rate, survival rate, mean weight gain and mean length
gain were investigated. The specific growth rate were significantly different (P<0.05) for the various diets, while the final
mean weight, final mean length and survival rate were significantly different (P<0.05) from each other. The highest specific
growth rate (4.11 g), final weight (2.60g) and survival (62.0%) were recorded in fish fed test feed while the least growth
was recorded in fish fed fishmeal with specific growth rate of 3.21g, final mean body weight of 1.46g and survival of 52%.
The result indicated that there was an increase in body weight among the two diets. The highest mean length gain (4.69cm)
was recorded in the fish fed test feed while the fish fed with fishmeal had a mean length gain of 4.06cm. The condition factor
for Clariasgariepinus larvae fed with the test feed was the highest (0.86) while that of fishmeal was 0.61. It was therefore
recommended that the test feed is a better diet for rearing Clariasgariepinus larvae due to its better growth performance and

higher survival rate than fishmeal.
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Introduction

Background of the Study

From ancient times, fishing has been a major source
of food for humanity and a provider of employment and
economic benefits to those engaged in this activity [1].
However, with increased knowledge and the dynamic
development of fisheries, it was realized that living aquatic
resources, although renewable, are not infinite and need to
be properly managed, if their contribution to the nutritional,
economic and social wellbeing of the growing world’s
population was to be sustained [1].

Comparative Study of Fishmeal and a Test Feed on the Growth and Survival Rate of Clariasgariepinus

(African Catfish) Larvae

In recent years, world fisheries have become a
dynamically developing sector of the food industry, and
many States have striven to take advantage of their new
opportunities by investing in modern fishing fleets and
processing factories in response to growing international
demand for fish and fishery products. It became clear,
however, that many fisheries resources could not sustain an
often-uncontrolled increase of exploitation [1].

The importance of aquaculture; in improving the diet
of the people, generating employment in rural areas and in
conserving foreign exchange; through import substitution,
has increased in recent years. For aquaculture industry to
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thrive, apart from development of adequate manpower, there
is need to research and develop various inputs of production,
such as feed. The need for feed development is becoming
increasingly urgent. Furthermore, fish nutritionists agree
that important gaps still exist in the knowledge of how
to administer feed to Clariasgariepinus larvae, in order to
obtain optimal growth and high survival rate.

The transition from endogenous to exogenous feeding is
a critical event in the life of a fish. Great losses are sustained
in the hatchery, as fry weans over from yolk absorption to
exogenous feeding. It is generally acknowledged that the
farmer’s choice of food during the first few days of hatching
is critical to larval survival.

Hitherto, the reliance has been on importation of
encapsulated artemia. However, in recent years, Nigerian
fish culturists have made use of several materials to rear the
larvae of Clariasgariepinus larvae. The use of live organisms
in aquaculture has, for the past decades received tremendous
attention in countries where aquaculture is well developed.
According to Adron [2], the replacement of live prey in the
larval rearing of marine fish has been a challenge since
production attained industrial scale.

The cost of feeding fish fry on Artemia is very high.
Only very few farmers in developing countries can afford it.
The use of artificial feeds alone is also not encouraging, as
it tends to pollute the aquatic environment of the baby fish.
As a result, there is the need to find alternative feed or a
combination, for fish fry.

Larval fish nutrition in aquaculture is predominantly
dependent on the use of brine shrimp (Artemia spp.),
particularly for first feedings. However, the cost of brine
shrimp is prohibitive for resource-poor farmers in the
developing world, which has necessitated investigation into
alternative feeds. Clariasgariepinusis a popular species for
aquaculture in sub-Saharan Africa, with fry readily produced
in captivity using the artificially induced breeding technique.
Although decapsulated Artemia cysts have been successful
for larval rearing of Cgariepinus [3], it is quite relatively
costly. Traditionally, fish meal is the preferred dietary protein
source for many farmed fish species. High quality fish meal
normally contains between 60% to 72% crude protein by
weight.

Spirulina are multi-cellular and filamentous blue-green
algae that has gained considerable popularity in the health
food industry and increasingly as a protein and vitamin
supplement to aquaculture diets. It grows in water, can be
harvested and processed easily and has very high macro- and
micro-nutrient contents. It has long been used as a dietary
supplement by people living close to the alkaline lakes where
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it is naturally found.

Spirulina,(Arthrospiraplatensis)is a freshwater blue-
green filamentous alga, and itis receiving increasing attention
for its bioactive components such as vitamins (especially
vitamin A and B12), minerals, polyunsaturated fatty acids,
carotenes and other pigments that have antioxidants activity
[4,5].

Spirulina contains also high protein contents (up to 70%
in dry weight) and lipids (7-16%) [6]. These nutritional
elements make Spirulina as a potential food items for persons
suffering from coronary illness and obesity. Spirulina is
suitable for animal feeding Cohen [7] and also as supplement
nutrients for humans [8]. In addition Spirulina is considered
one of the most concentrated natural sources for nutrition
to both terrestrial and aquatic animals. Therefore, Spirulina
could be an excellent source of useful nutrients Glombitza
and Koh [9] as well as a good energy source that can be used
as crucial component for animal feeding [10].

Although shell-free Artemia has been reported as good
source of food nutrient in fish culture, they are costly and not
available locally. The prohibitive cost of importation of shell-
free Artemia has made its use less viable economically as a
natural larval feed, especially in developing countries. It is
based on the above information that this study was designed
to identify alternative, readily available and acceptable
food item(s) for C.gariepinusfry. The focus of this study
therefore, is to monitor some growth indices and survival
rate of Clariaslarvae fed on diet of fishmeal and a test feed
(combination of spirulina and soybean).

Aims and Objectives of Study

The overall aim is to evaluate survival and growth
performance of Clarias gariepinusfry using Fishmeal and a
test feed.

The following are the objectives of the study;

e To compare the effect of fishmeal and a test feed on the
growth of Clarias gariepinuslarvae.

e To compare the effect of fishmeal and a test feed on the
survival rate of C. gariepinuslarvae.

Statement of the Problem

Inability of African Catfish (Clariasgariepinus) to breed
naturally in captivity and high mortality rates during
larvae and fry stages have long been recognized as the
major hindrances to widespread production of the species
[11]. The introduction of synthetic hormones for induced
propagation, albeit expensive, has tremendously improved
seed production. However, achieving satisfactory survival
rates and desired growth rates remains an ever present
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challenge. Fry need consistent and high quality food provided
in sufficient quantities at regular intervals for smooth
transitional growth and satisfactory survival rate. Therefore,
to achieve desirable outcomes and improved rates, using
high quality feeds and proper management techniques is
inevitable.

Significance of the Study

The outcome of this study will provide a foresight on
the benefits of fishmeal, soybean and Spirulina with a clear
knowledge of their use as fish feed diets and their effects on
fish production.

Scope of Study

This study will cover the use of quality feeds in the
production of Clarias gariepinus with emphasis on larval
rearing.

Literature Review

Aquaculture

Catfish (Clarias gariepinus) is one of the best candidate
aquaculture species. Feed plays the major role on culturing
fish, especially at early stages. Various studies have found
low survival rate and poor growth performance as a major
obstacle in meeting the demand of fry, particularly in
developing countries. Aquaculture is a science, technology
and business to produce live organisms in limited aquatic
system [12]. It has long history with the start of commercial
fish farming in China in the 12th century B.C. Then it extends
throughout the world [13,14]. In the past decade due to its
fast development, aquaculture accounts 76% of global fresh
water finfish production [15,16]. From world aquaculture
production Asia accounted for 89 percent by volume in 2010
[17].

Aquaculture in Nigeria

Aquaculture in Nigeria is in the developing stage, because
it has not been able to meet the demand and supply of the
ever-increasing population. Interest in fish culture is growing
very rapidly in Nigeria but the scarcity of fingerlings of widely
acceptable species of catfish such as Heterobranchuslongifilis
and Clarias species tend to constitute a major constraint to the
rapid development of fish farming in Nigeria [18]. Catfishes of
the family Claridae comprise the most commonly cultivated
fishes in Nigeria. The growth of aquaculture in Nigeria now
is largely being boosted by a steady rise in catfish culture.
Inadequate availability of seed for stocking and feed used to
be major problems. Tremendous progress is now being made
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[19]. In Nigeria, the minimum fish fingerling requirement is
4.3 billion while the total fingerling supply from all sources
is 55.8 million [20]. These are not enough to meet the fish
farmers’ demands. However, the sector is progressing. In
Southern Nigeria, the prevalent water temperature of about
24 to 27°C could aid hatching and fry survival but in the
arid parts of Nigeria, too high temperature is inimical to fry
survival.

The African Catfish

Clarias gariepinus, indigenous fish species of Ethiopia,
can be defined as having an elongated cylindrical body
with dorsal and anal fins being extremely long. The head
is flattened, highly ossified, and the body is covered with
a smooth scale- less skin. It has four distinctive pairs of
unbranched barbels [21]. The major function of the barbels
is prey detection. A supra-branchial or accessory respiratory
organ, composed of a paired pear-shaped air-chamber
containing two arborescent structures is generally present.
The accessory air breathing organ allows the fish to survive
for many hours out of the water or for many weeks in muddy
marshes [22].

C. gariepinus is a widespread freshwater benthic species,
found from Turkey, the Middle East, and throughout Africa
[23]. It inhabits natural lakes, impoundments, fish ponds,
streams, and natural ponds in both shallow and deep
waters. Even though some of these habitats are subject to
seasonal drying, the species is capable of living there due
to the presence of the accessory breathing organs [21].
Bruton [24] suggested that C. gariepinus is a euryphagy, an
organism feeding on a wide variety of organisms according
to their availability. C.gariepinus has a remarkable array of
anatomical adaptations that made it capable of euryphagy.
These adaptations allowed the species to feed on a wide
variety of diet and size ranges, from a minute zooplankton to
a fish half its own size [24]. The diet of the species included
small crustaceans, insects, mollusks, oligochaetes and other
fish [24-27]. Fish, particularly tilapia, have been found to be
important prey of African catfish in some waters [27,28].
C.gariepinus is a slow foraging predator, with very small eyes,
using their four pairs of barbels to feel their way around in
the dark and find food detected by the array of sensitive
taste buds covering the barbels and head. Approximately 70
percent of feeding activity takes place at night [29].

C. gariepinus shows a seasonal gonadal maturation which
is usually associated with the rainy season. The maturation
processes are influenced by annual changes in water
temperature and photoperiodicity and the final triggering of
spawning is caused by a raise in water level due to rainfall
[30]. Spawning usually takes place at night in the shallow
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inundated areas of the rivers lakes and streams. Courtship
is preceded by highly aggressive encounters between males.
Courtship and mating takes place in shallow waters between
isolated pairs of males and females. A batch of milk and eggs
is released followed by a vigorous swish of the female’s tail to
distribute the eggs over a wide area [24]. There is no parental
care for ensuring the survival of the catfish offspring except
by the careful choice of a suitable site.

Feeding behavior of catfish larvae

Good nutrition is a factor for proper growth of fish and
is more pronounced with fish in enclosure as they need
adequate nutrition [31]. Clariasgariepinus is an opportunist
feeder fish. Many factors are known to influence larval prey
selection within the restrictions imposed by ontogenetic
development [32]. These include prey characteristics such
as size, density and motion Yilmaz [33] and also larval
characteristics related with trophic level such as sensory
capabilities, previous experience, mouth dimensions, mouth
gapeandbody size and species type [34,35]. Most first-feeding
fish larvae are dependent upon vision for prey detection,
although non-visual senses have also been implicated in
prey detection by selective planktivorous fish larvae [36].
Many studies concentrate on the relationship between prey
size and mouth size as the primary determinant of prey
selection [37,38]. In addition, some water-soluble chemical
compounds, i.e. L-amino acids and betaine have influenced
the food intake of the larvae as an attractant by stimulating
non-visual senses [33].

Clariasgariepinusin Aquaculture

Production of the African catfish has risen tremendously
from a mere 5,013 tons in 1992 to 181,601 tons in 2012 [29].
Development of seed production and growth technologies,
the species ability to withstand high densities, its high
growth rate, its ability to feed on a wide array of feed and its
high demand in the market can be ascribed to its increased
production in the world [39]. Nigeria is the leading producer
of C.gariepinus in the world with a production of 89,193 tons
in 2009 [40]. The involvement of the private sector in the
seed production and formulation of feed paved the way for
this growth in production [41].

Seed production is the critical aspect of any aquaculture
practice. The major bottleneck in the culture of C. gariepinus
is seed production, as the species is relatively difficult to
reproduce. Larval rearing is still a major problem, with
average survival rate of 30% from larvae to fingerling
stages, despite many years of research that has established a
relatively simple and effective method for induced breeding
[42]. Cannibalism is a fundamental issue and requires
an investment of hundreds of man hours to sort the fish
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into different sizes [43-45]. The other obstacle in the seed
production of the C. gariepinus is its requirement of high
protein feed which are generally expensive.

Different methods are employed for the seed production
of C.gariepinus. The most widely used method in recent times
is induced spawning followed by larval and fry rearing and
producing fingerlings in a hatchery to supply the market.
Different systems use different stocking densities, water
circulation rates and also obtain different survival rates.
In most African countries the methods followed for seed
production of Cgariepinusis induced spawning followed
by larval rearing by the use of live feed (Artemia, Moina,
Brachionus and Daphnia), then sub sequentially fry rearing
with dry feed, sorting by size and stocking in nursery ponds
[46-48]. However, Reticulating Aquaculture System (RAS)
has been shown to produce higher number of seeds and
ascertained higher stocking densities [49]. Up to 3 million
fingerlings per year have been reported in intensive RAS in
Nigeria [50].

Feed and Nutrition in Clariasgariepinus Larval
Rearing

In animal production system good nutrition is essential
for economical production of a healthy and high quality
production. Nutrition is critical in fish farming because feed
represents 40-50% of the production costs [51,52].

In aquaculture, feeding rate and nutrition are
important factor that affect the growths of fish.

Hence determining the optimal feeding rate is important
to the success of any aquaculture operation [44,31]. Several
factors influence the feeding rate in culture systems. Such
as fish size, species and rearing systems [53]. Feeding rate
is also influenced by the feeds nutrient content [53,44]. For
many fish species, the larval period is considered critical
in their life history [54]. Successful larval rearing depends
mainly on the availability of suitable diets that are readily
consumed, efficiently digested and that provide the required
nutrients to support good growth and health [55,56]. Larvae,
especially first-feeding larvae generally depend on live
foods. Nutrients which take most of the proportion in both
natural and formulated fish feeds are proteins, lipids and
carbohydrates. Macronutrients, vitamins and minerals as
micronutrients are required in minor quantity.

African catfish (Clarias gariepinus) which efficiently
utilizes commercial feeds and grows rapidly, is increasingly
becoming an important commercial species in Africa, Europe
and part of Asia [57]. However, its highly cannibalistic nature
discourages its rearing in culture systems.
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Fish larvae still relies on live foods during the early life
stages. Independent of their nutritional value, live foods
are easily detected and captured, due to their swimming
movements in the water column and are highly digestible,
given their lower nutrient concentration (water content >
80%) [58].

C.gariepinuspasses through distinct stages in its life
time. The larval stage, which is the initial stage, depends
on factors such as temperature and nutrition, takes 14-42
days to complete. The fry stage, which is the second stage,
is characterized by the redundant movement of the fish to
the surface of the water. This movement also signifies that
the fish can be stocked into ponds. The fingerling stage is
reached when the fins are fully developed and most organs
have been formed. It ends with the start of gametogenesis
[22,34,35].

Several researches in the past three decades had tried
to come up with solutions for problems associated with
larval rearing and nutrition of C.gariepinus. The nutritional
requirements of specific stages of the species have been
determined [22]. The optimal environmental conditions
and feeding behavior during the early life stages have been
understood [59,33]. Husbandry and feeding technologies
that encompass specific and changing practices have been
developed [60,45]. Nutritional aspects are apparent key
factors for success in larval rearing.

Larval diets may be selected according to different sets of
criteria depending upon the viewpoint of the farm manager
or of the biological requirements set by the growing larva.
Survival rate is given more importance than growth rate as
fingerlings are sold based on numbers rather than weight
[59]. Constant availability of the dietis also emphasized upon.
Palatability and digestibility are most important criteria for
the choice of feed. These factors are in turn affected by size
of the diet in relation to the size of the fish [61]. In general,
the food size should be around 2-3% of the larval length
[62]. Given a certain size, the most important feature of a
larval diet is its nutritional quality. Its protein content and
dietary levels of essential fatty acids (n- 3/n-6) and amino
acids play a crucial role [59]. The nutritional requirement
of Cgariepinus differs slightly at different stages of growth.
At larval stage protein requirement of 55% was determined
[62], while 50 and 40-42% were determined for nursery
and grow out phases, respectively. Regarding amino acid
requirements, the only requirements for methionine (2.5%)
and Lysine 57g/kg were determined [62,63]. Similarly, the
fatty acid requirements are unknown, except that a 1:1 ratio
of n3 and n6 fatty acids appears to be optimal for growth
and body condition [62]. Crude lipid content of 9% and
carbohydrates content as high as 21 percent of the diet was
reported [62].
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Atthestartofexogenous feeding,larvae of C.gariepinusare
introduced to live feed. These live feed could be rotifers
(Brachionus spp.), Artemia spp. or cladoceran zooplankton
(Moinaspp. and Daphniaspp.).

Formulated dry feed have been used as a first feed
in Cgariepinus larval rearing with the aim of avoiding the
dependence on expensive and time consuming live feed
[62,64]. However, reported growth rates are usually below
the ones which are obtained with live food and hence,
supplemental feeding with live food remains necessary [65].

During the early larval stage, live food is necessary for
the first 10-14 days. The dependence of the larvae up on the
live food decreases as of the 6th day and additional dry feed
is administered. The progressive reduction of live food with
increasing amount of dry feed is called weaning. Weaning
has been used as a compromise between using only live food
or dry feed [37,61].

However, attaining feeds which assure the nutritional
needs of larvae is difficult since nutritional requirements,
means of absorption and digestion all change during larval
development [37,66]. Although inert diets are well ingested
at the early stage, larvae can die with full guts, telling that
they are not able to digest compound diets [67]. Allowing
early co-feeding period to prepare the gut for accepting and
processing inert diets is better for growth performances
than when weaning starts at the end of the larval stage [58].

Materials and Methods

Description of the Study Area

The study was conducted at Tessy and Sons Fish Farm.
Tessy and Sons Fish Farm is located at Ikot Etukudo Village
off Ikot Okoro Road, Abak. The experiment was conducted
in the center’s experimental outdoor hatchery. The center
has hatchery equipment’s such as brood fish holding tanks,
hatching basins (for catfish) and larval rearing basins. The
water source for the center is from borehole. Brood catfish
was collected from the same location or Fish farm.

Preparation of Experimental Units (obtaining
catfish larvae)

To acquire larvae of African catfish, we found it necessary
to carryout artificial reproduction of catfish at Tessy and Sons
Fish Farm hatchery and apply induced breeding technique
[66]. Brood stocks were selected from the Centre’s parent
stock holding tanks. The brood stocks were removed, males
and females identified and transferred into the hatchery
holding tanks. One female catfish (weighing 1.6kg at the
experiment) was treated with an artificial hormone.
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The ovulation control started within 12 hours after
artificial hormone inducement. Fish were checked for
ovulation by gently pressing the abdomen [68,69]. In
order to avoid further damages and casualties, we prefer
continuous follow up to control early egg ovulation instead of
stitching the genital papilla. The eggs obtained from striped
female were fertilized in a bowl with milt obtained from one
sacrificed male catfish. The fertilized eggs were placed in
incubating basins where water was pre-stored until hatching
is finished in 26 hours (After 22 hours, fertilized embryos
start to hatch) in warm water of 25 - 27 °C.

Equipment used for Incubation and Fertilization:
Mosquito net (well cleaned)

Rubber spoon (for mixing eggs and sperm)
Bowl

Saline solution

Razor and Scissor

Scoop net(for fish handling)

Syringe and needle

Artificial hormone (Ovulin)

V V.V V V VYV V V VY

Measuring balance

Formulation and Preparation of Feeds

Preparation of Fishmeal

Fishmeal was obtained as a product combination of
different fish species. Fishes were collected from the market
and subdued under heating conditions to dryness. Heating
was done under exposure to sunlight. The dried fishes were
then grinded to dust or powdered form.

Figure 3.1: Powdered fishmeal.
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Preparation of Test Feed

Soybean and spirulina were used to formulate the test
feed. Soybean was the highest inclusion. Soybean has been
tested to replace animal source proteins [70,71]. It was
heated to 300C to avoid potential anti- nutritional factors
[72]. Spirulina is important in improving and maintaining
nutritional value, palatability, wholesomeness and flavor.
They also impart desired color. The nutritional composition
of spirulina is shown in Table 3.1 below:

Composition of spirulina / 7g
Variables Quantity
Calories 20
Protein 402¢g
Carbohydrate 1.67g
Fat 0.54¢g
Calcium 8 mg
Iron 2mg
Magnesium 14 mg
Phosphorus 8 mg
Potassium 95 mg
Sodium 73 mg
Vitamin C 0.7 mg

Table 3.1: Proximate Composition of Spirulina Powder.

Spirulina is also known to contain thiamin, riboflavin,
niacin, folate, and Vitamins B-6, A and K.

The test feed was offered daily to the fish and frequency
of feeding was three times per day for a month in powder
form depending on the stage of larvae. The amount of the
feed was adjusted based on the body weight of the fish on
sampling day.

Steps of Preparing the Test Feed before Feeding the
Larvae:

Literature review

Collection/ purchase of soybean in nearby market

Dry soya bean and remove unwanted stuffs

Heat soybean to 300C, then grind the soybean

Sieve with 0.25 - 0.3 mm sized mesh

Mix soybean with spirulina

Store in a dry place

VVVYVYYVY

Spirulina was obtained by means of importation from outside
the country.
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(a) (b)

Figure 3.2: (a) sieving of soybean (b) spirulina powder (c) test feed after mixture (d) weighing of feeds.

() (d)

Constituents of test feed/ 44g

. A Protein
Diet Spirulina | Soybean Content
Test feed 22.73% 77.27% 24.53%

Table 3.2: Percentage composition of various ingredients in
the test feed.

Experimental Set up

The experiment was conducted in two treatment
tanks. A rectangular transparent container was used to run
the experiment. A total of 50 larvae were assigned to each
experimental tank.

Figure 3.3: Experimental tanks.

Measurement of Growth and Survival Rate of
Larvae

Each of the 2 experimental tanks contains 50 larvae.
They were subjected to a commercial feed (COPPENS) at the
2nd day after hatching. The larvae were fed three times daily
for about two weeks in the nursery before being transferred
to the experimental tanks. Weight measurements were
conducted five times in the experimental period. The first
larvae weight measurement was taken before the start of
the experiment, subsequent measurements were taken in an
interval of a week. The fifth and last measurement took place
at the end of the experiment.

During each sampling, fish measurements were fairly
uniformed within treatments. They were starved for an
average six hours prior to measurement in order to avoid
misleading values. Wet weight and length of larvae was
measured to the accuracy 0.1g sensitive balance and graded

Noah IT and Ekong EA. Comparative Study of Fishmeal and a Test Feed on the Growth and Survival Rate

ruler respectively.

-

Figure 3.4: Length measurement using graded ruler (mm/
cm).

o

Data was recorded daily and dead larvae were removed
daily. At the end of the experiment, the numbers of surviving
fish was first recorded, and then used for survival rates and
cannibalism calculation.
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Specific growth rate was calculated using:
1) (LogW2-LogW1)

No. of days Where; W2 = Final weight

W1 = Initial weight

No. of days = the duration of the experiment in days
Survival rates were calculated according to Florence and
Harrison [73].

Survival rate = 100 x no. of survivals
No. of initial fish

Condition factor (k) was calculated according to Arimoro
[74] and Davies [75].

2) K=W*100
L3

Statistical Analysis

Data management was done in Excel. Data was subjected
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to one-way analysis of variance (ANOVA) followed by
the Tukey’s multiple comparison test for the means at a
significance level (P<0.05). All data were analyzed using the
SPSS- 18 and Excel 2007.

Results and Discussion

Results

The result explanation starts by showing how the
growth response of larvae’s, focusing on the difference and
similarities between treatments and finally on survival rate.

Growth Performance of Clariasgariepinus
Larvae

The growth and survival performances of Clarias
gariepinus Larvae in response to different meals treatment
are presented in table 4.1 below. The results are presented
as combination of their mean and standard error over a 4
weeks period trial period.

Parameters Fishmeal Test feed
Initial mean body weight (g) 0.18+0.055? 0.18+0.095*
Final Mean Body Weight (g) 1.46+0.023°2 2.60£0.0972
Mean Weight gain (g) 1.28+0.050° 2.42+0.0732
Initial Mean Body length (cm) 1.87+0.0512 1.87+0.053°
Final Mean Body length (cm) 5.93+0.0292 6.56+0.0702
Mean Length Gain (cm) 4.06+£0.043* 4.69£0.067°
Condition factor 0.61+£0.001* 0.86+0.0072

% survival 52+0.00° 62+0.00°
Specific growth rate 3.21+0.0012 4.11+0.002°

@b ¢ dmean values in the same row with different superscript are significantly different (P<0.05)
Table 4.1: Growth performance of Clarias gariepinus Larvae fed with fishmeal and Test feed.

In all parameters analysed, it is clearly evident in table
4.1 that the test feed enabled better growth performance of
Clarias gariepinus Larvae during the 5 weeks trial period.
There were significant differences (P<0.05) in the initial
body weight (IBW), final body weight (FBW), mean weight
gain, Initial Mean Body length (cm), Final Mean Body length
(cm), Mean Length Gain (cm) , Condition factor, percentage
(%) survival and Specific Growth Rate (SGR) (Table 4.1). The
highest weight gain and SGR were found in fish fed with the
test feed during the last week of the trial. The highest and
least percentage (%) survival was recorded in fish fed also
with the test feed while the least weight gain and SGR were
observed in fish fed with the fishmeal.

-

Figure 4.1: Percentage (%) Survival of Clarias gariepinus
Larvae during the 5 weeks trial.

o J
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Figure 4.2: Specific growth rate of Clariasgariepinus
Larvae during the 5 weeks trial.

Figure 4.3: Condition factor of ClariasgariepinusLarvae

during the 5 weeks trial

o J

Weight Trend

Table 4.2 presents the weight performances of Clarias
gariepinus Larvae during the 5 weeks trial. Clariasgariepinus
Larvae fed varying levels of fishmeal experienced a slower
weight gain. Atthe end of the treatment weeks, they had mean
weight values of 0.18, 0.23, 0.94, 1.17 and 1.46 respectively
while the test feed enhanced weight gain with 0.18, 0.27,
1.28, 1.93 and 2.60 respectively during the trial weeks (see
table 4.2). The ANOVA analysis revealed that the difference in
treatment for the trial weeks were significant (p<0.05).

Weeks Fishmeal Test feed
1 0.18 0.18
2 0.23 0.27
3 0.94 1.28
4 1.17 1.93
5 1.46 2.60

Table 4.2: Weight trend of Clarias gariepinus Larvae during
the 5 weeks trial period.

Noah IT and Ekong EA. Comparative Study of Fishmeal and a Test Feed on the Growth and Survival Rate
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Figure 4.4: Weight trend of the different feed types.

Length Trend

Table 4.3 shows the Length trend of Clariasgariepinus
Larvae during the 5 weeks trial. Clariasgariepinus Larvae fed
varying levels of fishmeal experienced a slower weight gain.
At the end of the treatment weeks, they had mean length
values of 2.01, 2.72, 3.61, 4.74 and 5.93 respectively while
the test feed enhanced an overall length gain of 2.01, 2.87,
3.93, 5.25 and 6.56 respectively during the trial weeks (see
table 4.3). The ANOVA analysis revealed that the difference in
treatment for the trial weeks were significant (p<0.05).

Weeks Fishmeal Test feed
1 2.01 2.01
2 2.72 2.87
3 3.61 3.93
4 4.74 5.25
5 5.93 6.56

Table 4.3: Length Trend of Clariasgariepinus larvae
throughout the experimental period.

-

Figure 4.5: Length trend of the different feed types.
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Discussion

Due to Shortage in world production of fish meal, the
conventional protein feed source, coupled with increased
demand for fish meal in feeds for livestock and poultry
is likely to reduce the dependence on fish meal as a single
protein source in aqua-feeds. In all over the world, the
efficiency of various alternative protein sources as partial
or complete dietary replacements for fish meal has been
evaluated in fish diets [76-78]. On the other hand there is
little or no work on alternative protein sources for fish feed
in developing countries such as Nigeria. The West Africa sub-
region and several developing countries continue to rely
on imported fish meal. Therefore, the need for this study to
source and observe the effectiveness of plant protein as an
alternative to fishmeal.

The overall study aims to explore and compare the effect
of two different feeds which are fishmeal and test feed, the
latter being a combination of Spirulina and Soybean. The
main goal was to develop suitable diets for an improved
and sustainable C.gariepinus larvae production for Nigerian
domestic implementation. Attempts were made to focus on
factors that may improve or inhibit the growth and survival
rate of larvae. Specifically on the feed quality that concerns
palatability, digestibility, and anti-nutrition factors.

When alternative food sources such as plant protein are
used as fish diets, one of the common problems encountered
is the acceptability of the feed by fish, and this frequently
relates to the palatability of the feed.

In this study of C. gariepinus larval nutrition, test feed
(combination of Spirulina and Soybean) gave the best growth
performance (2.42g weight gain and 4.69 length gain) and
highest survival rate (62%) i.e. low mortality, when compared
to fishmeal.

The fishmeal gave the least performance in terms of
growth performance (1.28g weight gain and 4.06 length
gain) and survival (52%). It was observed that the feed was
not easily accepted by the fry.

The survival rate of the larvae fed on test feed was not
significantly higher than that fed on test feed. Although
survival has never been a major concern in the culture of
C.gariepinusbecause of its resistant to water quality stress as
well as common diseases [79], use of poor feeding strategies
are major sources of mortalities in larval stages of this
species. Various reasons adduced for the poor performance
of the fishmeal include nutritional status of diet which is
inferior to the test feed, the fishmeal not being well adapted
for the larvae [80].
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This study illustrated successful rearing of Catfish larvae
with the test feed when compared to fishmeal. The final mean
body weight recorded for fishmeal (1.46g) and test feed
(2.60g) suggests that the latter is much more suitable for
rearing Clariasgariepinuslarvae. The best growth observed
with the test feed diet could be due to the nutritional quality
of the test feed associated with its good digestibility by
Clariasgariepinuslarvae.

Summary, Conclusion and Recommendation

Summary

This research study was carried out to evaluate the effect
of plant protein on the growth and survival rate of Clarias
gariepinus larvae and to also find an alternative form of
protein source for fish feed. 50 fish larvae each were fed with
fishmeal and a test feed respectively. Administration of feeds
was done three times a day during an experimental period of
5 weeks interval.

Growth measurements were taken once every week
throughout the experimental period while the survival rate
was calculated at the end of the experimental period. Findings
of this study show that the test feed which comprises of plant
protein is a better feed diet than fishmeal.

Conclusion

Ithasbeen established that the potential of the test feed is
high in aquaculture. From the catfish larvae that was studied,
the growth performances and survival rates were best when
fed with this test feed. The results of this study showed
that diet types play important roles in the feed utilization,
growth and survival of Cgariepinuslarvae. Generally, the
larvae fed with the test feed have a bit high feed intake and
utilization. In the result this group demonstrates outstanding
weight gain that significantly separates itself from the other
group fed with fishmeal. The highest survival rate of larvae
was recorded within the group that was fed the test feed.
Fishmeal was not readily consumed due to low digestibility
and palatability. It had a relatively low growth performance
and or survival rate. The result shows that larvae do not
require high amounts of feed. However, the older the fish, the
higher the quantities of feed needed.

Recommendations

It is recommended that the test feed is a better diet than
fishmeal for the larval stages. Part of the study result shows
similarity with other studies, but it needs a fair amount of
further supporting research in the future. The important
factors that should be considered are

Copyright© Noah IT and Ekong EA.

of Clariasgariepinus (African Catfish) Larvae. ] Ecol & Nat Resour 2023, 7(2): 000327.


https://medwinpublishers.com/JENR/

10.

Noah IT and Ekong EA. Comparative Study of Fishmeal and a Test Feed on the Growth and Survival Rate

To conduct supporting experiments on the palatability
and digestibility of the test feeds with possible
introduction of some extra ingredients, feeding rates and
feeding frequencies.

More future work needs to be done on the production of
the test feed since it has shown promising results and to
develop estimation methods for the quantity of the test
feed.
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