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ABSTRACT

To assess the effects of two rations on growth performance of Clarias gariepinus fry, a study was
carried out at the Peyrie fish farm station in Libreville, Gabon. To this effect, 3000 fry aged 14 days
with 80 mg live weight were used. The animals were randomly distributed into six plastic tanks of
0.62 m? each with three replications per treatment. They were fed the ration T, a ration formulated
with fishmeal and broiler chick feed, and the commonly used ration (CR), within 4 weeks. Weight
growth, mean weight gain (MWG), daily individual growth (DIG), specific growth rate (SGR), survival
rate (SR), nutrient quotient (NQ), protein efficiency ratio (PER), quantity of feed distributed and
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manufacturing cost per kg of feed were evaluated. It appears that there is no significant difference
(p> 0.05) between the growth parameters of the fry regardless of the ration (T and CR). Thus, at the
end of the study, for the CR and the ration T, a final mean weight of 3.481 + 1.02 g vs 3.409 = 0.97
g respectively was obtained; a MWG of 3.401 + 0.31 g vs 3.330 + 0.23 g; a DIG of 20.24 + 7.44
mg/day vs 19.82 + 5.58 mg/day, a SGR of 1.54 + 0.22% mg/day vs 1.49 + 0.27% mg/day and a SR
of 26.13 + 4.44% vs 20.60 £ 1.47%. In addition, a NQ of 1.52 + 1.08 vs 1.21 + 0.65 and a PER of
1.41 £ 0.81 vs 1.84 = 0.39 and the quantity of feed of 1.96 kg vs 1.77 kg were also determined. In
view of all these results, the ration T can be recommended for feeding Clarias gariepinus fry at the

age of 14 days.

Keywords: Clarias gariepinus fry; growth; survival rate; feed efficiency.

1. INTRODUCTION

Aquaculture is a large and varied activity that
increasingly acts in food security sector [1]. It is
considered as a large sector which produces
food with high animal protein content [2].
Aquaculture, which takes into account the
farming of marine fishes, freshwater fishes,
crustaceans, mollusks and algae, has grown
considerably with important changes and
is an integral part of the means used to
ensure food security and economic development
[3]. In Africa, fish is the main source of animal
proteins [4]. Fish for consumption plays an
essential role by providing more than 30% of
total animal protein intake in countries like Ghana
(58.6%), Congo (45.3%), Malawi (44.2%),
Senegal (37.8%) ) and Ivory Coast (30.0%) [5].
However, the decline in fish stocks caused by
overfishing [6] is increasingly observed.
Particular  attention  must therefore  be
paid to fish farming in order to contribute to
meeting the populations demand for animal
proteins. Among all fish species, Clarias
gariepinus is an excellent intensively bred
species due to its tolerance to poor water
quality, ability to maintain strong growth
at high density, resistance to disease and
their ability to accept cheap feeds [7]. In addition,
it is one of the fish species with significant
economic potential [8]. Also, the technique of its
artificial reproduction which is relatively simple
coupled with the high protein content (60%) of its
flesh make it one of the solutions for the
sustainable development of fish farming [9].
However, the lack of appropriate feeding
methods during the larval and post-larval stages
constitutes one of the major constraints for the
development of its breeding [10]. The general
objective of this study is to contribute in
improving knowledge on the diet of the species
Clarias gariepinus.
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2. MATERIALS AND METHODS
2.1 Experimental Site

This trial took place at the Peyrie fish farm station
in Libreville, Gabon. This station is located in the
Estuary Province at a latitude of 0 ° 2430.8
North, and a longitude of 9 ° 2740.2 East [11].
The tropical monsoon climate is characterized by
abundant rainfall, a short dry season and not
very arid, the rainfall in the driest month drops
below 60 mm. The average rainfall is 2883
mm/year and the average annual temperature is
26.2 ° C [11]. There is a vegetation of the
equatorial umbrophilic type.

2.2 Larvae Production

For this study, 3000 Clarias gariepinus fry aged
14 days (Figure 1), from the hatchery of the
Peyrie fish farm station were used. These larvae
were produced by the method of artificial
reproduction by hormone induction. This is a
method described by [12, 13]. It promotes the
development and rapid maturation of oocytes in
females. To carry out this reproduction, four
males weighing between 0.5 and 2 kg were
sacrificed to obtain milt (spermatozoa) and
twelve females weighing between 0.5 and 1.5 kg
were used for the production of oocytes.

2.3 Technical Material

The fry were distributed at a density of 1.6
individuals/L in fish breeding pond having a
length of 1.12 m, a width of 0.91 m and a height
of 0.61 m. The 6 ponds (Fig. 2) were covered
with black plastic film to limit the penetration of
sunlight and a net to control predation by birds.
By an overflow control system with PVC pipes of
3 cm of diameter, water was kept in the pond at a
constant level of 30 cm.
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Fig. 1. Larvae of Clarias gariepinus at the age of 14 days

Fig. 2. Fish breeding ponds

The water from the dam pond located about 30
m from the basins, supplied them continuously
through a system of pipes, manholes and taps.
This water is conveyed to the level of the basins
by the effect of gravity. The average flow rate of
the water in the basins was 15 mL/s, which
allowed a continuous renewal of the water, and
therefore its good oxygenation.

Data

2.4 Experimental and

Collection

Design

For this test, the control ration (CR) and the
manufactured ration (T) were used. However,
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between the hatching phase of the larvae and
the transitional feeding period, the larvae were
fed on brine shrimp. The CR is imported by the
fish farm station to feed Clarias gariepinus fry as
from the age of 14 days. Regarding the ration T,
its formulation was proposed by the fish farm
station in order to compare it with the CR which
is expensive. The chemical composition of the 2
rations is presented in Table 1. All the
ingredients used in manufacturing the ration T
were purchased from resellers of agricultural by-
products in the city of Libreville. The quantity of
each ingredient was weighed with an electronic
scale of the OHAUS type, with a maximum mass
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Table 1. Formulation and chemical composition of the experimental rations

Ingredients Experimental rations

Ration T Control ration (RC)
Fish meal 50 -
SMAG broilers feed 39 -
Peanut chips 4.9 -
Wheat flour 5.9 -
Vitamins (Amin total) 0.1 -
Salt 0.1 -
Total 100 -
Chemical composition Fish meal SMAG feed
Dry matter 80 70 - -
Organic matter 90 91 - -
Crude proteins 40.39 42 69 20.5
Crude fats 3.6 12 9.1 2.39
Crude fibers 3 3.5 0 3.98
Total ash 10 9 14 5.73

CR: Imported diet; T: Feed produced and sold in the city market

of 3 kg and precision to the nearest thousandth.
The mixing of all the ingredients was done
manually and the water was added gradually. In
order to solidify all the ingredients among
themselves, the mixture thus obtained was
transformed into a granular form, and then dried.
After drying, the granules were crushed in order
to reduce them into fine particles. The ration was
thus distributed to the 14-day-old fry in powder
form.

The fry were acclimatized for three days. With
the plastic tanks already set up, the 3000 fry
were first divided into six batches of 500 animals.
Each batch was weighed using an OHAUS-type
electronic balance with a maximum mass of 3 kg
and precision to the nearest thousandth, and
placed in separate tanks. The fry from tanks B1,
B3 and B5 were fed the ration T, and those from
tanks B2, B4 and B6 received the control ration
(CR). The three CR tanks and three other T
tanks, meaning three repetitions per diet, were
arranged according to a completely randomized
block design. They were fed ad libitum at 50%
initial  ichthyobiomass and the feed was
distributed 5 times a day every 3 hours (7 a.m.,
10 a.m., 1 p.m., 4 p.m. and 7 p.m.) for a period of
4 weeks. During feeding, the taps were closed
for better observation of the fry. The
physicochemical parameters of the water such
as temperature and pH were measured twice a
day until the end of the study. In the morning at 7
a.m. before the first feeding and between 2 p.m.
and 5 p.m. An electronic-type pH meter of the pH
10A brand was used not only for measuring the
pH but also for measuring the temperature. The
siphoning operation was carried out every day
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before the first meal using a 1 cm diameter
siphon, this permitted to reduce plant debris,
feed residues and fry droppings from the bottom
of the pond. Every week, a control fishery was
carried out in the six ponds in order to count and
weigh the fry according to the experimental
rations. On the day of the control fishery, the fry
were only fed once (6 p.m.). Then, each batch of
fry is placed back in its respective basin. Then
the feeding resumes for the following week until
the end of the trial.

2.5 Proximate Analyses

The chemical composition of the 2 rations
distributed to the fry was determined at the
Biochemistry laboratories of the Faculty of
Science and Food Sciences (INSAB) of the
USTM. The parameters analyzed were the
content (%) of dry matter (DM), crude proteins
(CP), crude fibers (CF), fats and ash. Three
repetitions per sample were necessary to
determine the mean value of each of these
components. The DM and ash contents were
determined according to the [14] method, the CP
content according to the Bradford/Sedmak
method, the fat content by the extraction method
under reflux using the device of Soxhlet. The
determination of the CB content was carried out
by Sheerers method.

2.6 Statistical Analyses
Data on growth parameters, survival and feed

conversion were subjected to 2-way analysis of
variance (ration and week). When significant



differences existed between the treatments, the
separation of the means was made by Students
test at the 5% significance level. The software
used was R commander version 3.4.3.

3. RESULTS

3.1 Temperature and pH of the Water
According to Weeks

The Table 2 presents the evolution of
temperature and pH of the breeding environment
according to the evolution of weeks.

From this table, it appears that the temperature
recorded in the second week was higher (31.00 +
0.20 ° C) than those obtained in the first, third
and fourth weeks, respectively 27.68 + 0.06°C;
28.60 £ 0.20°C and 29.37 £+ 0.16°C. There was
no significant difference (p>0.05) between the pH
values regardless of the weeks.

3.2 Growth Parameters of the Fry during
the Trial

The growth parameters of the fry according to
rations and weeks are summarized in the Table
3. From this table, it can be seen that the rations
did not influence the mean live weight (MLW),
nutrient quotient (NQ), protein efficiency ratio
(PER) and survival rate (SR) of the fry. In fact,
statistical analysis revealed that no significant
difference (p>0.05) was observed between the
two rations concerning the MLW, NQ, PER and
SR of fry for any week. Furthermore, fry weights
steadily increased from the first to the fourth
week. The average weight gain (AWG) and the
specific growth rate (SGR) of the fry were
influenced by the rations. With the exception of
the AWG and SGR of the fry fed the ration T and
CR in the second and fourth weeks, those of the
fry in the first and third weeks showed a
significant difference (p<0.05). The rations also
influenced the daily individual growth (DIG) of the
fry. With the exception of the DIG of fry fed ration
T and CR at week 4, those of fry fed at weeks 1,
2 and 3 showed a significant difference (p<0.05).
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3.3 Manufacturing Costs per kg of Feed
Distributed

The Table 4 shows the quantities and prices of
the different ingredients used in the formulation
of a kilogram of feed, the quantities of feed
distributed during the trial, the cost price per
kilogram of feed and their total costs.

The analysis of Table 3 shows that the fry fed the
ration CR received a higher amount of feed than
the fry fed with the ration T. Furthermore, given
the price per kilogram of both types of feed, the T
treatment had the lowest cost (2749 FCFA /kg).

4. DISCUSSION

The lowest temperatures recorded during the trial
were obtained at the first, third and fourth weeks,
respectively 27.68 + 0.06 ° C; 28.60 + 0.20°C
and 29.37 £ 0.16 ° C. Except the temperature
obtained in the second week (31.00 £ 0.20°C),
these values are within the standards
recommended for the species Clarias gariepinus
which situate the optimum temperature favorable
for a good growth between 20 and 30°C [15].
The pH values recorded during the trial vary
between 6.76 and 7.94. These values are in line
with those recommended for the good growth
(6.5 to 9) of this species [16].

The average weight of the fry subjected to the T
treatment at the fourth week was 3.409 + 0.97 g
and that of the CR treatment at the same week
was 3.481 + 1.02 g. These values are lower than
those reported by [17] (4.55 g and 4.44 g). This
difference could be explained by the quality of
the feed used. In fact, [18] reported that an
average weight of about 10 g can be obtained
after three weeks of rearing with a density of
10,000 to 20,000 individuals per hectare, in
larvae of Clarias gariepinus fed a ration made
from live feeds (Hermetia illucens). In addition,
[19] report that, optimal growth rates of Clarias
gariepinus and Heterobranchus longifilis are
achieved with a combination of artificial and live
feeds. In addition, obtaining these average

Table 2. Evolution of temperature and pH of the rearing medium according to weeks

Physicochemical parameters

Weeks of the trial

1 2 3 4
Temperature (° C) 27.68 +0.062 31.00+0.20° 28.60+0.20@ 29.37 +0.162
pH 7.28+0.01* 7.94+0.072 7.08+0.072 6.76+0.012

The means with the same letters on the same line are not significantly different at the 5% level
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Growth parameters Treatments Start of the test Week 1 Week 2 Week 3 Week 4 Week 1-4
MLW T 0.079 £ 0.002 1.007 £ 0.012 1.370 £ 0.022 2.262 £ 0.092 3.409 + 0.972 -
CR 0.080 + 0.002 1.058 +0.012 1.282 + 0.062 2.391 £ 0.042 3.481 £ 1.022 -
AWG T - 0.928 £ 0.012 0.363 £ 0.022 0.892 £ 0.072 1.147 £ 0.032 3.330 £ 0.232
CR - 0.978 £ 0.01° 0.225 £+ 0.062 1.109 £ 0.02° 1.089 + 0.002 3.401 £ 0.312
DIG T - 22.09 £ 0.292 8.64 + 0.44b 21.23+1.642 27.31+£0.722 19.82 + 5.582
CR - 23.28 £ 0.32° 5.34 + 1.492 26.39 £ 0.02° 25.94 £ 0.102 20.24 £7.442
SGR T - 153 £0.352 1.19 £0.322 1.78 £0.162 1.47 +0.242 1.49 +0.272
CR - 1.62 +£0.17° 1.21 £0.192 1.81 +£0.39b 152 +0.122 1.54 +0.222
NQ T - 0.06 + 0.012 1.88 £0.132 1.06 £ 0.222 1.84 +0.172 1.21 + 0.652
CR - 0.05 + 0.002 3.48 £ 0.912 0.82 + 0.032 1.73 + 0.262 1.52 +1.082
PER T - 40.32 * 4.062 1.32 £ 0.082 2.45 £ 0.442 1.84+0.392 -
CR - 44,62 £2.732 0.77 £ 0.242 2.91 £0.102 141+0.812 -
SR T - 69.46 + 4.982 51.87 +6.622 38.27 +1.242 20.60 +1.472 -
CR - 76.47 +4.892 57.93 +10.042 40.73 +6.48?2 26.13 +4.442 -

Means with the same letters in the same column are not significantly different at the 5% threshold. MLW: Mean live weight, NQ: Nutrient quotient, DIG: Daily individual growth,
PER: Protein efficiency ratio SR: Survival rate, AWG: Average weight gain, SGR: Specific growth rate
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Table 4. Quantities and prices of ingredients used in the formulation of a kg of feed

Ingredients Quantities of feed Prices of quantities Prices of quantities
(g/kg of feed) purchased (FCFA/kg) used (FCFA)

Fish meal 500 5000 2500

SMAG broilers 400 440 176

Peanut chips 48 120 5,76

Wheat flour 50 500 25

Vitamins (Amin total) 1 41000 41

Salt 1 400 0.4

Total 1000 - 2748.16 ~ 2749

Total costs of feeds distributed

Treatments Quantities distributed  Prices per kg of feeds Total costs of feeds
during the trial (kg) (FCFA/kg) distributed (FCFA)

T 1.77 2749 4866

CR 1.96 6000 11760

weights could also be explained by the size of
the eggs during reproduction. Some authors
have reported the existence of variations in the
weight of fingerlings produced from the same
stock of Clariidae parent stocks at the same time
[20].

T and CR treatments of Clarias gariepinus fry
provided mean weight gains of 3.330 = 0.23 g
and 3.401 + 0.31 g, respectively, at the end of
the study. However, during the 2™ week of
rearing, the weight gains of the fry declined
sharply. This state could be caused by the high
temperature (31.00 + 0.20 ° C) recorded this
week. On the other hand, when fish are fed high
protein diet and the temperature rises sharply,
the amount of total ammoniacal nitrogen in the
toxic non-ionized form, increases and causes
growth retardation in the fish [21].

The daily individual growths (DIG) of the fry fed
the ration T and CR recorded at the end of this
study were 19.82 + 5.58 mg/day and 20.24 +
7.44 mg/day respectively. These values are
lower than that reported by [22] (3.2 g/day) for a
production of un-hybridized Clarias gariepinus
from the sub-adult phase. Moreover, these
values were equally lower than those recorded
by [23] (1.52 g) in hybrids of Clarias gariepinus
reared in monoculture in a concrete tank and fed
zooplankton  (Rotifers,  Cladocerans  and
Copepods). Research works of [17, 24] revealed
higher values, respectively 110 mg/day - 140
mg/day and 66 mg/day. This difference could be
justified by the genetic variability, the stage of
growth of the fish, the mode of feeding and the
duration of rearing. In addition, this difference
could be justified by the storage density; in fact,
the optimal growth of Clarias gariepinus was
obtained at densities of 5, 10 and 15 fry/liter of
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water. It appears that, at low stocking density, fry
feed well and convert the feed as much as
possible into biomass [25, 22].

The specific growth rates (SGR) of fry recorded
at the end of this study were 15.66 + 3.34%/day
and 15.73 + 3.67%/day respectively for T and
CR. These rates are lower than the standard
which is 12% [26] and to those obtained by [17]
which are 17.06%/day and 16.24%/day with fry
reared in polyester tanks for a period of 38 days.
These rates were also lowerr than those reported
by [24] which varied between 2.78 + 0.07%l/j and
3.99 + 0.04%l/j. This difference could be justified
by the stocking density of the fry.

The survival rate of the fry subjected to the two
treatments showed no significant difference (p>
0.05) at the end of the trial. However, the lowest
survival rate (20.60 + 1.47%) was recorded at the
fourth week in fry fed the ration T. This rate is
lower than that reported by [27] (80%). This
difference could be attributed to the stocking
density thus leading to the phenomenon of
cannibalism and social hierarchy, a phenomenon
often encountered in growing Clarias gariepinus
farms [22]. In addition, this low survival rate could
also be explained by improper handling of
the fry.

The nutrient quotient (NQ) of the fry subjected to
the two treatments showed no significant
difference (p> 0.05) during this study. However,
at the end of the trial, the highest NQ (1.52 +
1.08) was recorded in fry fed CR. This value is
lower than those obtained by [24] which
oscillated between 3.50 + 0.00 and 5.81 + 0.01.
This difference could be justified by the amount
of feed wasted by the fry.



As far as the protein utilization ratio (PER) is
concerned, the statistical analysis has revealed
that, regardless of the weeks, no significant
difference (p>0.05) was observed between the
two treatments. Therefore, the highest value
(44.62 £ 2.73) was recorded at the first week in
fry fed CR. This coefficient was higher than that
obtained by [24] which varied between 0.09 *
0.00 and 0.61 + 0.02. This difference could be
explained by the valorization by the fry of
proteins contained in rations. In fact, the higher
the PER, the more the protein in the feed is
better processed by the fry.

Regarding the price per kg of feed, the CR
treatment has a higher cost (6000 FCFA/kg) than
the T treatment (2749 FCFA/Kg). Like their
similar performance obtained, the ration T is
cheaper; thus it should be recommended for fry
feed.

5. CONCLUSION

At the end of this study on the effect of two
rations on the growth performance of Clarias
gariepinus fry, it emerges that the growth
performance recorded in the fry at the level of T
and CR treatments was similar. On the other
hand, treatment T was the one with the cheaper
price per kg of feed. In view of these results, the
use of the ration T may be recommended for
rearing Clarias gariepinus fry at the age of 14
days.
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