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The objective of this study is to contribute to the improvement of knowledge on the feeding oof
Oreochromis niloticus.
niloticus The trial required 2262 monosex O. niloticus
niloticusjuveniles with average weights
comprised between 21.10±1.04 and 39.70±1.27 g, distributed in 4 groups with two repetitions per
feed in 2.5 and 3 Ares concrete basins. The juveniles were fed
fed a control ration (Asmag) and the ration
made from a mixture of 40% of dried brewer’s spent grains and 60% of fine wheat bran (Afab) during
180 days. The average live weight (ALW), the absolute weight gain (AWG), the daily individual
growth (DIG), the specific growth rate (SGR), the feed conversion index (FCI), the protein efficiency
coefficient (PEC), the total length (TLg), the standard length (SLg), the condition factor (K), the
survival
ival rate (SR), the quantity of feed distributed and the manufacturing costs of akg of feed were
evaluated. It emerges from these results that, except the DIG, FCI, SGR, PEC, K and SR that showed
no significant difference (p>0.05) at the level of the feeds,
feeds, the ALW, AWG, TLg andSLg of the fish
fed the ration Asmag were significantly (p<0.05) higher than those recorded in fish submitted to the
ration Afab. For Asmag and Afab, it was obtained respectively an ALW of 148.01gvs 90.48 g;
anAWGof 16.52 g vs 10.44 g;aTLg of 19.64 cm vs 16.50 cm and aSLg of15.50 cmvs 13.10 cm.
Moreover, the cost price of Afab (61,040.88 FCFA) was lower than that of Asmag (308,368 CFA).In
view of growth performance and production costs of feed recorded, the feed locally made (Afab)
could
uld be recommended to farmers producing O. niloticus.
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INTRODUCTION
Fish farming, which has existed in Gabon since the 1950s, has
not been successful, despite numerous projects initiated by the
Gabonese State and international organizations (Ekouala,
2013). In Gabon, the national fish production as in many
developing countries,
ries, constitutes the main source of proteins, a
real local resource that meat cannot replace because of its high
selling price. It’s a source of proteins and essential
microelements, very valuable for nutritional balance and
health, representing about 40% of protein intake of animal

origin and 9.5% of total needs of the population (Medale et al.,
2003). A great interest is carried today in aquaculture mainly
because of the decline in natural fish reserves, caused by
excessive and uncontrolled fishing ((Naylor et al., 2000; Pauly
et al., 2002). There is also the need to produce 40 million tons
of additional fish by 2030 given the stagnation of fishing
landings, the increase in the population in the world and the
transformation of 50% of fishery products iinto oil and meal
used as animal feed including farmed fish (Morin, 2006;
Subasinghe, 2006). In this context, aquaculture appears to be
the main alternative that can meet this strong demand of fish
for human consumption (Chan et al., 2019).
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Unfortunately, the traditional animal feed remains difficult to
balance due to the insufficiency of ingredients and particularly
the lack of protein rations (Hardouin et al., 2000), the high
price of animal feeds (Mpoame et al., 2004), the competition
between humans and animals over basic ingredients (maize,
soy, fish, meat, etc.) (Malekani, 2002) and the high cost of
dietary proteins. In addition, animal feed representing 70% of
the production costs (Gourène et al., 2002) is an obstacle to the
development of livestock in inter-tropical zone. Faced with this
situation, it is urgent to invest in the search for other alternative
sources of proteins accessible and cheap and whose use does
not compete with humans. Brewer’s spent grain is a by-product
obtained after the manufacture of beer. It is of high nutritional
value (Tang et al., 2009), contains cellulose, hemicelluloses,
lignin and high protein content. It also contains vitamins,
minerals and essential amino acids (Essien and Udotong,
2008). The main objective of the present study is to contribute
in the improvement of knowledge on the feeding of the species
Oreochromis niloticus.

MATERIALS AND METHODS
Experimental site: The present trial was conducted at the
Peyrie fish station in Libreville (Gabon). This station is
situated in the Estuary Province, at 0°24’30.8’’ latitude North
and 9°27’40.2’’ longitude East (FDNS, 2004). The climate is
of monsoon tropical type, and characterized by a short rainy
season from October to December ending, a long rainy season
from March to May ending, a short dry season from January to
February, a long dry season from June to September ending ;
the amount of rainfall in the driest month goes over 60 mm.
The mean rainfall is 2883 mm/year and the mean annual
temperature is 26.2°C (FDNS, 2004). The vegetation found
there is of ombrophilic equatorial type.
Biological material: The study used 2262 monosex
Oreochromis niloticus juveniles from a dam pond that were
stocked and reared for a period of 180 days. These juveniles
were obtained from the artificial reproduction of parent stocks
at the Peyrie fish station in Libreville (Gabon). Thus, 2262 fish
with average weights comprised between 21.10±1.04 and
39.70±1.27 g, were distributed in 4 groups.
Technical material: The distribution of Oreochromis niloticus
juveniles and the predators Hemichromis fasciatus in the
basins according to the surface area is recorded in the Table 1.
Experimental designs: For this trial, the control ration
(Asmag) and the manufactured ration (Afab) were used.
Asmag is the feed produced with imported ingredients by the
Gabonese Poultry Milling Company (SMAG). As far as the
feed Afab is concerned, it was obtained from a mixture of 40%
of dried brewer’s spent grains (BSG) and 60% of fine wheat
bran. The BSG was obtained from the Gabon Brewery
Company (SOBRAGA) and the wheat bran was purchased
from resellers of agricultural by-products in the city of
Libreville. The quantities of each ingredient were weighed
with the help of an electronic balance of OHAUS type
(capacity 3 kg and accuracy 0.01 g). The mixture of all the
ingredients was done manually and water was added gradually.
The mixture so obtained was processed into a granulated form
and then dried. After drying, the granules were crushed and
reduced into fines particles. After crushing, the product was
stocked in bags for its subsequent use.

The feeds were then distributed to fry in a powder form. The
chemical composition of the 2 rations/feeds are presented in
the Table 2. Fish from the ponds B2 and B4 were fed
manufactured feed (Afab) and those from B1 and B3 were
submitted to the feed SMAG (Asmag). The quantity of feed
distributed according to the mean weights of fish stocked in the
different ponds is recorded in the Table 3. From the Table 3, it
appears that the nourishing rate is the same for all the fish in
ponds. Ponds were positioned in a completely randomized
block design. Rations were distributed trice a day after 3 hours
(9 am, 12 am and 3 pm) during the trial. Physicochemical
parameters of water such as temperature, pH and oxygen level
were measured twice a day during the trial; in the morning at 7
am before the distribution of feed and between 2 and 5 pm. An
electronic pH-meter of pH 10A brand mark was used to
measure pH and temperature values. To determine oxygen
level in water, the oxymeter of WTW OXI 330 type was used.
Each morning of the fifteenth day, control fisheries were
carried out in the 4 ponds in order to count and weigh fish
according to experimental rations. The day of the control
fishing, fish were fed only once (6 pm). The trial lasted for 180
days and a total of 12 control fisheries were carried out.
Control fishing begins with the capture of fish with the help of
a seine net. Once the fish captured, they were put in large
recipients filled with water and weighed consecutively. After
weighing, twenty fish randomly selected were put in another
recipient containing water as well and they will be used to
collect subsequent data, while the rest of fish was put back in
the pond immediately after weighing. A third recipient
containing water received the eventual fry from the
reproduction of females introduced in the pond by sexing error.
The predators were spontaneously put back in water after their
capture. Fry contained in the third recipient were immediately
transferred in the pre-grow-out ponds. For weighing and
measurements, 125 fish were randomly chosen in the ponds B1
and B2 and 162 fish in the ponds B3 and B4. So, the mean
weights were determined with the help of an electronic scale of
OHAUS type (capacity 3 kg and accuracy 0.01 g). Standard
and total lengths were measured with the help of an
ichtyometer. The chemical composition of the 2 rations
distributed to fish was determined in laboratories of the
University of Dschang in Cameroon. The analyzed parameters
were: the dry matter (DM) content (%), the crude protein (CP)
content (%), the crude cellulose (CC) content (%), the fats
content (%), the NNE content (%) and ash content (%). Three
repetitions per sample were necessary for the determination of
the mean value of each of these components. The DM and the
ash contents were determined using the AOAC method (1990),
the CP and NNE contents were determined using the
Bradford/Sedmak method, the fats content was determined
using the extraction method under reflux with the help of the
Soxhlet design. The determination of the CC content was
realized by the modified Sheerer method.
The following zootechnical parameters were determined:






Absolute Weight Gain (AWG) (g) = Final weight (g)
– Initial weight (g);
DIG (g) = (Final weight (g) – Initial weight (g)) /
Number days of follow up ;
Specific Growth Rate (SGR) (%/day) = (Ln (Final
weight (g)) – Ln (Initial weight (g)) / Number of days
of follow up) x 100 ;
PEC = Weight gain / Quantity of proteins consumed;
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Apparent Feed Conversion Index (FCI) = Quantity of
feed distributed (g) / Weight gain (g) ;
Total Length (cm) = From the apex of the mouth till
the tip of caudal fin;
Standard Length (cm) = From the apex of the mouth
till the base of the caudal fin;
Survival Rate (SR) (%) = 100 x Final number of fish /
Initial number of fish,
Condition Factor (K) = 100 x Final weight (g) /
(standard length (cm))3 ;

Statistical analyses: Data on temperature, pH, average oxygen
level, SGR, PEC, K and the SR were submitted to one-way
(ration) analysis of variance and data on ALW, AWG, DIG,
FCI, TLg and SLg were submitted to two-way (ration and age)
analysis of variance with the help of the SPSS 20.0 software.
In case of significant differences among treatments, the
separation of means was done by the Duncan test at 5%
significant level.

RESULTS
The Table 4 presents the temperature, pH and average oxygen
level in water according to basins. From the Table 4, it appears
that temperatures recorded in basins B3 and B4 were
comparable (p>0.05) and significantly (p<0.05) higher than
those obtained in basins B1 and B2. Temperatures recorded in
basins B1, B2, B3 and B4 were 27.12±0.74; 27.00±0.90;
29.05±0.51 and 28.64±0.84 respectively.
Table 1. Distribution of Oreochromisniloticus juveniles and
predators Hemichromisfasciatus in the basins according to surface
area
Basins
B1
B2
B3
B4
Totals

Surface
area (a)
2.50
2.50
3.00
3.00
11

Number of juveniles at the
beginning of the trial
490
494
630
648
2262

Number
predators
20
20
20
20
80

of

As far as pH is concerned, statistical analysis has revealed that
the pH values obtained in the basins B1 and B4 were
comparable (p>0.05) and significantly (p<0.05) higher than
those recorded in the basins B2 and B3 that were comparable
(p>0.05) among them. The dissolved oxygen in the basins
showed no significant difference (p>0.05), they were
8.30±0.58 mg/l, 7.65±0.58 mg/l; 8.85±0.83 mg/l and
7.60±0.50 mg/l respectively in the basins B1, B2, B3 and B4.
The Table 5 presents some growth performance of
Oreochromis niloticus according to the periods during the trial.
It appears from the Table 5 that feeds have influenced the
parameters during the study. In fact, except the DIG, the other
parameters presented a significant difference (p<0.05) at the
level of rations during the weeks. No matter the weeks, the
ALW of fish fed the Asmag were significantly (p<0.05) higher
than those recorded in fish submitted to the feed Afab. The
ALW obtained in fish fed the ration Asmag were comprised
between 55.29 g and 232.00 g and those recorded in fish
submitted to the ration Afab were comprised between 35.86 g
and 143.43 g. Furthermore, it equally appears that the ALW
has increased markedly from the 1st week to the 12th week.

As far as the AWG is concerned, except the AWG from the
11th to the 12th week which presented no significant difference
(p>0.05), the AWG of fish fed the ration Asmag at the 1st, 2nd,
3rd, 4th, 5th, 6th, 7th, 9th and 10th weeks were significantly
(p<0.05) higher than those recorded in fish submitted to the
ration Afab but that recorded in fish fed the ration Asmag at
the 8th week was significantly (p<0.05) lower than that
obtained in fish submitted to the ration Afab. The AWG
obtained in animals fed the ration Asmag were comprised
between 5.71 g and 26.29 g and those recorded in animals
submitted to the ration Afab were comprised between 5.14 g
and 14.29 g.
The DIG of fish presented no significant difference (p>0.05)
between feeds at the level of weeks. The DIG recorded in fish
fed the ration Asmag were comprised between 0.47 and 2
g/day and those obtained in fish fed the ration Afab were
comprised between 0.57 and 1 g/day. Except the FCI of fish at
the 7th, 9th and 10th weeks which presented a significant
difference (p<0.05) between feeds, those of the other weeks
presented no significant difference (p>0.05). FCI obtained in
animals submitted to the ration Asmag were comprised
between 1.00 and 3.14 and those recorded in fish fed the ration
Afab were comprised between 1.00 and 5.71. Except the TLg
of the 2nd week which presented no significant difference
(p>0.05), the TLg of fish fed the ration Asmag at the 1st, 3rd,
4th, 5th, 6th, 7th, 8th, 9th, 10th, 11th and 12th weeks were
significantly (p<0.05) higher than those recorded in the fish
fed the ration Afab. The TLg obtained in fish submitted to the
ration Asmag were comprised between 14.00 and 22.71 cm
and those obtained in fish submitted to the ration Afab were
comprised between 12.43 and 20.43 cm. Concerning the SLg
of fish, except the SLg of the 2nd, 3rd and 9th weeks which
presented no significant difference (p>0.05), the SLg of the
fish fed the ration Asmag at the 1st, 4th, 5th, 6th, 7th, 8th, 10th, 11th
and 12th weeks were significantly (p<0.05) higher than those
recorded in fish fed the ration Afab. The SLg obtained in fish
submitted to the ration Asmag were comprised between 11.00
and 20.14 cm and those recorded in fish submitted to the ration
Afab were comprised between 9.71 and 16.00 cm. The Table 6
presents the growth performance of Oreochromis niloticus at
the end of the trial.
From the Table 6, it emerges that feeds have influenced the
growth parameters in course of the study. In fact, except the
DIG, FCI, SGR, PEC, K and SR which presented no
significant difference (p>0.05) at the level of feeds, the mW,
AWG, TLg and the SLg of fish fed the ration Asmag were
significantly (p<0.05) higher than those recorded in fish
submitted to the ration Afab. For the feeds Asmag and Afab, it
was obtained respectively an mW of 148.01 g vs 90.48 g; an
AWG of 16.52 g vs 10.44 g; a TLg of 19.64 cm vs 16.50 cm
and a SLg of 15.50 cm vs 13.10 cm. The Table 7 presents the
quantity and cost of ingredients entering in feeds’ formulation.
From the analysis of the Table 4, it emerges that fish fed the
ration Asmag have received a quantity of feed higher than that
received by fish fed the ration Afab. Moreover, the cost price
of the ration Afab (61,040.88 FCFA) was lower than that of
the ration Asmag (308,368 CFA). Mindful of the quantity of
fish produced with the utilization of the ration Afab (163.73
kg) and the ration Asmag (259.04 kg), it appears that the
production cost of a kilogram of fish recorded with the ration
Afab was lower (372.81 FCFA) than that recorded with the
ration Asmag (1,190.43 FCFA).
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Table 2. Chemical composition of experimental feeds
Dry
Crude
Fats
Crude
Hemi-cellulose
matter proteins (%DM)
cellulose
(%DM)
(%)
(%DM)
(%DM)
Afab
Laboratory
89.65
18.32
6.02
9.65
29.80
Theoretical
89.6
21.56
4.48
14.38
Asmag
Laboratory
89.92
31.15
6.25
5.36
31.29
Commercial label
26
5
5
NNA: Non-nitrogenous extractives; Afab: Manufactured feed; Asmag: SMAG feed (control feed).
Feeds

Evaluation of
components

Lignin
(%DM)

Ash
(%DM)

NNE
(%DM)

Phosphorus
(%DM)

7.20
-

6.33
6.06
8.13
6

49.33
53.52
31.29
-

0.45
0.944
0.57
-

Table 3. Quantity of feed distributed according to mean weights (mW) of fish stocked in ponds
Basins
B1
B2
B3
B4

mW (g)
25.5
33.9
39.7
21.1

Rationing rate (%)
5
5
5
5

Theoreticalration (g)
208.25
279.11
416.85
227.88

Practicalration (g)
250
300
450
250

Frequency of distribution
3
3
3
3

Table 4. Physicochemical parameters during the trial
Parameters
Temperature (°C)
pH
Dissolved oxygen (mg/l)

B1
27.12±0.74a
7.68±0.60b
8.30±0.58a

B2
27.00±0.90a
6.28±1.32a
7.65±0.58a

B3
29.05±0.51b
6.54±0.72a
8.85±0.83a

B4
28.64±0.84b
7.48±0.36b
7.60±0.50a

Table 5. Some growth performance of Oreochromisniloticus according to the periods during the trial
Parameters

Periods of collection (days)
15
30
45
60
75
90
105
120
135
150
165
180
a
a
a
a
a
ALW Afab
35.86
48.29
58.86
67.14
77.86
89.00a
93.57a
101.86a 109.57a 124.43a 135.86a 143.43a
Asmag 55.29b 73.29b 85.57b 101.43b 122.71b 138.57b 164.71b 171.71b 189.43b 214.86b 226.57b 232.00b
SEM
2.87
3.67
3.98
5.12
6.48
6.97
9.99
9.76
11.11
12.62
12.84
12.85
Prob.
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
AWG Afab
12.14a 14.29a 9.71a
8.14a
10.00a
12.00a
5.14a
8.71b
9.71a
14.00a
13.43a
8.00a
Asmag 19.14b 18.14b 13.29b 15.71b
21.71b
16.00b
26.00b
6.00a
18.57b
26.29b
11.71a
5.71a
SEM
1.08
0.71
0.56
1.13
1.63
0.85
2.91
0.51
1.27
1.91
1.32
0.76
Prob.
0.000
0.002
0.000
0.000
0.000
0.012
0.000
0.003
0.000
0.000
0.539
0.139
DIG
Afab
1.00a
1.00a
1.00a
0.57a
1.00a
1.00a
1.00a
0.71a
0.86a
1.00a
0.86a
0.57a
Asmag 1.00a
1.00a
1.00a
1.00a
1.00a
1.00a
2.00a
0.54a
1.00a
2.00a
1.00a
0.47a
SEM
1.57
0.33
0.21
0.11
0.99
0.72
0.28
0.13
0.07
0.14
0.07
0.13
Prob.
0.337
0.055
0.785
0.055
0.274
0.276
0.164
0.055
0.337
0.785
0.337
0.129
FCI
Afab
1.00a
1.00a
2.00a
2.71a
2.71a
3.00a
5.71b
2.57a
3.00b
2.43b
3.14a
3.29a
a
a
a
a
a
a
a
b
a
a
a
Asmag 1.14
1.43
2.00
2.00
2.00
3.14
1.00
3.00
1.00
1.00
3.00
3.14a
SEM
0.07
0.11
0.76
0.13
0.13
0.28
0.66
0.11
0.31
0.22
0.22
0.63
Prob.
0.267
0.055
0.675
0.385
0.276
0.814
0.000
0.002
0.000
0.000
0.761
0.915
TLg
Afab
12.43a 14.00a 14.71a 14.71a
15.43a
16.00a
17.29a
17.43a
20.43a
18.43a
18.71a
18.43a
b
a
b
b
b
b
b
b
b
b
b
Asmag 14.00
15.00
15.71
17.57
18.00
21.43
21.71
21.57
22.00
22.71
22.29
23.71b
SEM
0.24
0.14
0.19
0.42
0.37
0.77
0.63
0.60
0.30
0.61
0.54
0.76
Prob.
0.000
0.540
0.002
0.000
0.000
0.000
0.000
0.000
0.003
0.000
0.000
0.000
a
a
a
a
a
a
a
a
a
a
a
SLg
Afab
9.71
11.00
12.00
12.29
12.00
12.86
13.43
13.71
16.00
14.43
14.57
15.14a
b
a
a
b
b
b
b
b
a
b
b
Asmag 11.00
12.00
12.71
14.00
15.00
16.43
16.29
16.00
16.43
18.00
18.00
20.14b
SEM
0.20
0.27
0.25
0.29
0.44
0.56
0.43
0.33
0.28
0.52
0.49
0.77
Prob.
0.000
0.063
0.158
0.000
0.000
0.000
0.000
0.000
0.468
0.000
0.000
0.000
a and b: means bearing the same lowercase superscript letters on the same column of each parameter are statistically identical; SEM: Standard Error on
the Mean; Prob.: Probability. Afab: Manufactured feed; Asmag: SMAG feed (control); 15, 30, 45, 60, 75, 90, 105, 120, 135, 150, 165 and 180:Periods
of data collections.

Table 6. Growth performance of Oreochromisniloticus at the end of the trial
Parameters
ALW (g)
AWG (g)
DIG (g/day)
FCI
TLg (cm)
SLg (cm)
SGR (%)
PEC
K
SR (%)
Afab
90.48a
10.44a
0.80a
2.71a
16.50a
13.10a
1.01a
2.51a
2.31a
99.59a
Asmag
148.01b
16.52b
1.02a
2.07a
19.64b
15.50b
1.03a
1.83a
1.78a
99.74a
SEM
4.33
0.48
0.04
0.15
0.25
0.20
0.96
0.21
0.31
0.26
Prob.
0.000
0.000
0.147
0.085
0.000
0.000
0.241
0.168
0.075
0.162
a and b: means bearing the same lowercase superscript letters on the same column of each parameters are statistically identical; SEM: Standard Error on
the Mean; Prob.: Probability.Afab: Manufactured feed; Asmag: SMAG feed (control).

DISCUSSION
Temperature, pH and dissolved oxygen in water according
to breeding basins: The temperatures recorded for water in
the basins during this study varied between 27±0.90 and

29.05±0.51°C; these values are similar to those reported by Ué
et al., (2019) (29.16±0.03 - 29.38±0.46°C) and by Kreman et
al., (2020) (27.1±1.2 – 27.5±2.4°C). They corroborate those
advised by Lazard (2009) and Amoussou et al., (2016) that
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Table 7. Quantity and cost of ingredients entering in feeds’ formulation
Ingredients

Quantity of ingredients used (kg)

Wheat bran
Brewer’s
spent grains
Total
Treatments
Afab
Asmag

Afab
Asmag

60
40

Price of the kg of ingredient
(FCFA/kg)
160
15

Price of quantities used
(FCFA)
96
6

100
Quantities of feeds distributed
during the trial (kg)
598.44
770.92
Quantity of fish produced (kg)

/
Purchase price of a kg of feed
(FCFA/kg)
102
400
Price of a kg of fish (FCFA)

102
Cost price of feeds
distributed (FCFA)
61,040.88
308,368
Selling price (FCFA)

163.73
259.04

2000
2000

327,460
518,080

Profit
(FCFA)
266,419.12
209,712

Production cost of a
kg of fish (FCFA)
372.81
1,190.43

Afab: Manufactured feed; Asmag: SMAG feed (control).

explain that, in livestock, the ideal temperature for the growth
of fish should be comprised between 24 and 32°C and by
Makori et al., (2017) (27 - 30°C). This will lead to say that the
temperature values during this trial are within the breeding
standards for a better growth of this species of fish. The lowest
average pH value recorded during this study is 6.28±1.32. This
value is lower than those obtained by Ué et al., (2019)
(7.16±0.03 - 7.38±0.46), but close to that reported by Obame
Mba (2020) (6.76) in the ponds of the species Clarias
gariepinus and by Kreman et al., (2020) (6.8±0.1 – 7.1±0.4). It
is in conformity with those recommended for the good growth
(6.5 - 9) of fish (Uzoka et al., 2015). Moreover, it is in the
limit of tolerance (5<pH<11) recommended by Lawson and
Anetekhai (2011). Thus, this parameter will not have
negatively influenced the production of fish. Concerning the
dissolved oxygen recorded during the present study, it has
varied from 7.60±0.50 – 8.85±0.83 mg/L. These values are
comparable to those reported by Ram et al., (2001) (7.7 mg/L)
but higher than those recorded by Ué et al., (2019) (4.17±0.03
– 4.38±0.46 mg/L), by Kreman et al., (2020) (5.5±2.7 –
6.4±2.1 mg/L) and by Amon et al., (2020) (4.10 – 4.21 mg/L).
These values are above the growth threshold value (2.3 mg/L)
reported by Ross (2000). The values of dissolved oxygen
higher or equal to 3 mg/L are acceptable for a good production
of fish (Ué et al., 2019). On the other hand, Tilapias do not
required much dissolved oxygen (Ross, 2000).
Growth parameters of Oreochromis niloticus at the end of
the trial: During the present study, the lowest mW (90.48 g)
was obtained with fish fed the ration Afab. This value is close
to that reported by Iga Iga (2008) (95.7 g) and by Ram et al.,
(2001) (91±1–93±2 g), but higher than those recorded by
Obame Mba (2020) (48.1±5.51 g and 27.11±9.23 g), by
Bamba et al., (2008) (37.31–54.69 g). They mention that,
ingredients could seem to be excellent sources of nutrients, but
of low nutritive value, due to the variability of their coefficient
of digestibility and coefficient of absorption and the
availability of nutrients (amino acids, minerals). The highest
AWG (16.52 g) recorded during the present study was
obtained with fish fed the ration Asmag. This value is lower
than that recorded by Obame Mba (2020) (27.11±9.2348.1±5.51 g) and by Kreman et al., (2020) (75.10±7.4 g). It
appears from the present study that there is no significant
difference (p>0.05) between DIG and SGR of fish at the level
of the feeds. The values vary from 0.80 to 1.02 g/day and from
1.01 to 1.03% for DIG and SGR respectively. These values are
close to those recorded with the same species, by Amon et al.,
(2020), which are 1.22±0.01 g/day for DIG and 0.78±0.17%
for SGR and by Kreman et al., (2020), which vary between
0.67±0.04 and 1.09±0.07 for DIG g/day and between

0.97±0.02 to 1.29±0.04% for SGR. Moreover, the DIG
recorded during this study are equally comparable to those
reported by Iga Iga (2008), by Bamba et al., (2007) and by
Dibala et al., (2018), respectively 1.12, 1.20, 1.77 and 1.36
g/day in the same species. The SGR are lower than those
recorded by Imorou et al., (2007) in Oreochromis niloticus
which vary from 3.56 to 4.17% g/day and by Rossato et al.,
(2018) which vary from 3.62±0.08 to 3.99±0.13% g/day.
Concerning the FCI and the PEC, no significant difference
(p>0.05) has been observed at the level of the feeds consumed
by the fish. The values vary between 2.07 and 2.71 and
between 1.83 and 2.51 for FCI and PEC respectively. These
values of FCI are similar to that recorded by Amon (2020)
(1.90±0.30), by Kreman et al., (2020) (2.52±0.11-3.04±0.15)
for the same species. The PEC are comparable to those
reported by Bahnasawy (2009) (1.36-2.43) in O. niloticus.
During the present study, it emerges that there is no significant
difference (p>0.05) between the TLg and the SLg of fish at the
level of the feeds. The values vary from 16.50 to 19.64 cm and
from 13.10 to 15.50 for TLg and SLg respectively. These
values are lower than those reported by Minoungou et al.,
(2020) (26.70 cm); by Kreman et al., (2020) (20.84±0.34 cm),
and by Abba et al., (2010) (23 cm). It has been observed in this
study that, there was no significant difference (p>0.05)
between the K of fish at the level of feeds. The values of K
vary between 1.78 and 2.31. Regardless the feed used, all the
fish obtained in this trial are of fat type because K>1 (Mensah
et al., 2014). These values are lower than that reported by
Minoungou et al., (2020) (11.73±2.64) but similar to those
reported by Kreman et al., (2020) which vary between
1.67±0.02 and 1.90±0.07, by Ué et al., (2019) which vary from
1.61±0.04 to 1.76±0.01, by Abba et al., (2010) (1.25–1.71), by
Da et al., (2018) (2.37) and by Rossato et al., (2018)
(1.03±0.02-1.06±0.04). Concerning the survival rate, no
significant difference (p>0.05) has been observed at the level
of the feeds consumed by the fish. These rates vary between
99.59 and 99.74%. They are higher than those recorded by
Amon et al., (2020) (83.33%) and by par Kreman et al., (2020)
(80.33±7.57 - 89.09±2.00%) in the same species. These
differences recorded at the level of the growth parameters in
Oreochromis niloticus during the present study could be
justified by the ingredients used, the chemical composition of
the feed and the breeding density (Bamba et al., 2008). In fact,
the digestibility of a feed depends on the nature of the
ingredients used (Burel et al., 2000; Köprücü and Özdemir,
2005). Moreover, these values could also be justified by the
physiological status, the strain and the origin of fish (Mensah
et al., 2014).
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Manufacture costs of a Kg of feed and feeds distributed: As
far as the price of the kg of feeds is concerned, the ration
Asmag has a cost higher (400 FCFA/kg) than the treatment T
(102 FCFA/kg). So the cost price of feeds distributed (FCFA)
is 61,040.88 FCFA and 308,368 FCFA for Afab and Asmag
respectively. The profit (in FCFA) made from the production
of fish was 266,419.12 (Afab) and 209,712 (Asmag). Based on
the production costs of feeds recorded, the ration Afab could
be recommended with regards to the feed Asmag to feed
Oreochromis niloticus in controlled environment.

CONCLUSION
At the end of this study bearing on the effects of a feed
basically made of brewer’s spent grains on growth
performance of Oreochromis niloticus in controlled
environment, it emerges that the locally manufactured feed
(Afab) has influenced the growth performance of fish.
Moreover, regarding the growth performance recorded and
production costs of feeds, the feed Afab could be
recommended to farmers producing Oreochromis niloticus in
Gabon.
Competing interests: The authors declare that they have no
competing interests.
Acknowledgements: We sincerely thank the National Higher
Institute of Agronomy and Biotechnology (INSAB),
University of Science and Techniques Masuku (USTM) to
have financed this study.

REFERENCES
Abba, E., Belghyti, D., Benabid, M. et al Ibaoui, H. 2010.
Relation taille-poids et coefficient de condition de la truite
commune (Salmo trutta macrostigma dumeril. 1858) de
l'Oued Sidi Rachid (Moyen Atlas) Maroc. Afrique Science ;
06(2)
(2010)
60
70
ISSN
1813-548X,
http://www.afriquescience.info.
Amon, N.Y., Konan, S.K., Kouassi, D.K. et Yao, K. 2020.
Performances zootechniques des mâles de Oreochromis
niloticus (Linné, 1758), Sarotherodon melanotheron
(Rüppell, 1853) et leurs hybrides en phase de
grossissement en cages installées en étang. Int. J. Biol.
Chem.
Sci.
14(5):
1611-1617.
DOI:https://doi.org/10.4314/ijbcs.v14i5.10.
Amoussou, O.T., Toguyeni, A., Imorou, T.I., et al.,. 2016.
Caractéristiques biologiques et zootechniques des tilapias
africains Oreochromis niloticus (Linnaeus, 1758) et
Sarotherodon melanotheron (Rüppell, 1852) : Une revue.
International Journal of Biological and Chemical Sciences,
Vol. 10, N°4, p.1869-1887.
Association of Official Analytical Chemists (AOAC). 1990.
Official methods of analysis. AOAC, Virginia.
Bahnasawy, M.H., Khidr, A.A. and Dheina, N.A. 2009.
Assessment of Heavy Metals Concentrations in Water,
Plankton and Fish of Lake Manzala, Egypt. Egyptian
Journal of Aquatic Biology and Fisheries, 13, 117-133.
Bamba, Y., Ouattara, A. et Gourène, G. 2007. Production
d’alevins de tilapia (Oreochromis niloticus L., 1758)
nourris avec des sous-produits agricoles, sans adjonction de
farine de poisson. Agronomie Africaine, 19 (2) : 211-221.

Bamba, Y., Ouattara, A., Da Costa, S.K. et Gourène, G. 2008.
Production de Oreochromis niloticus avec des aliments à
base de sous-produits agricoles. Sciences & Nature. Vol. 5
N°1 : 89 – 99.
Burel, C., Boujard, T., Tulli, F. and Kaushik, S. J. 2000.
Digestibility of extruded peas, extruded lupin and
rapesseed meal in rainbow trout (Oncorhynchus mykiss)
and turbot (Psettamaxima). Aquaculture, 188, 285 – 298.
Chan, C.Y., Tran, N., Pethiyagoda, S., Crissman, C.C., Sulser,
T.B., Phillips, M.J. 2019. Prospects and challenges of fish
for food security in Africa.
20 : 17-25.
https://doi.org/10.1016/j.gfs.2018.12.002.
Da, N., Ouédraogo, R. et Ouéda, A. 2018. Relation poidslongueur et facteur de condition de Clarias anguillaris et
Sarotherodon galilaeus pêchées dans le lac Bam et le
réservoir de la Kompienga au Burkina Faso. Int. J. Biol.
Chem.
Sci.
12(4):
1601-1610.
http://ajol.info/index.php/ijbcs.
Dibala, C.I., Yougbaré, M.C. et Kiessoun Kona, 2018.
Production du Tilapia du Nil (Oreochromis niloticus
Linneaus, 1758) avec des aliments à base de protéines
végétales. Journal of Applied Biosciences 128 : 1294312952.
Ekouala, L. 2013. Le développement durable et le secteur des
pêches et de l’aquaculture au Gabon : Une étude de la
gestion durable des ressources halieutiques et de leur
écosystème dans les Provinces de l’Estuaire et de l’Ogooué
Maritime. Thèse présentée pour l’obtention du titre de
Docteur en Géographie. Université du Littoral Côte
d’Opale. Ecole doctorale SESAM (E.D N°73). Laboratoire
T.V.E.S (E.A N°4477), France.
Essien, J. P. and Udotong, I. R. 2008. Amino Acid Profile of
Biodegraded Brewers Spent Grains (BSG). J. Appl. Sci.
Environ.
Manage.
Vol.
12(1)
109
–
111.
www.bioline.org.br/ja.
FDNS. 2004. Information for MSKU as of August 2004.
www.fdns.org.
Gourène, G., Kobena, K. B. et Vanga, A. F. 2002. Etude de la
rentabilité des fermes piscicoles dans la région du moyen
Comoé. Abidjan, Côte d’Ivoire, Université Abobo-Adjamé
: Rapport Technique. 41 pp.
Hardouin, J., T. Dongmo, S.K., Ekoue, C., Loa, M., Malekani,
M., Malukisa. 2000. Guide technique d'élevage. N° 7 sur
les asticots. B. E. D. I. M, FUSAGx, 5030 Gembloux. 13p.
Iga Iga, R. Contribution à la mise au point d’aliments pour
tilapia Oreochromis niloticus à base d’intrants locaux : Cas
du Gabon ; Mémoire de fin d’études pour l’obtention du
Master en Sciences Agronomiques et Agroalimentaires
Spécialité Sciences Halieutiques et Aquacoles Dominante
Aquaculture, Agro campus, 2008.
Imorou, T.I., Fiogbé, E.D., Koukpode, B. and Kestemont, P.
2007. Rearing of African catfish (Clarias gariepinus) and
vundu catfish (Heterobranchus longifilis) in traditional fish
ponds (Whedos): Effect of stocking density on growth,
production and body composition. Aquaculture ; 262: 6572.
Köprücü, K. and Özdemir, Y. 2005. Apparent digestibility of
selected feed ingredients for Nile tilapia (Oreochromis
niloticus). Aquaculture 250: 308 – 316.
Kreman, K., Anvo, M., Magouana, P., Kouadio, K.E.,
Diarrassouba, A.S., Kouassi, N.C. 2020. Utilisation des
blocs alimentaires dans le grossissement du tilapia
(Oreochromis niloticus) en étang. Journal of Applied
Biosciences
153:
15821
–
15828.
https://doi.org/10.35759/JABs.153.9.

19753

International Journal of Current Research Vol. 13, Issue, 11, pp.19747-19753, November, 2021

Lawson, E.O., Anetekhai, M.A. 2011. Salinity tolerance and
Preference of Hatchery Reared Nile Tilapia, Oreochromis
niloticus (Linneaus, 1758). Asian J. Agricult. Sci., 3(2):
104-110. https://studylib.net/doc/13328903/asianjournalof-agricultural-sciences-3-2--- 104-110--201.
Lazard, J. 2009. Synthèse Pisciculture de quelques espèces : La
pisciculture des tilapias. Cahier Agricole, vol. 18, N°2-3, p.
174-182.
Makori, A.J., Abuom, P.O., Kapiyo, R., Anyona, D.N., Dida,
G.O. 2017. Effects of water physicochemical parameters on
Tilapia (Oreochromis niloticus) growth in earthen ponds in
Teso North Sub County, Busia County. Fisheries and
Aquatic Sciences 20:30-40.
Malekani, J.M. 2002. Guide technique d’élevage N°8 sur les
cricétomes [On line]. Bureau pour l’Echange et la
Distribution de l’Information sur le Mini-élevage
(B.E.D.I.M.), éd. J. Hardouin, BEDIM, 8 pages.
[28/02/2006]URL.
Medale, F., Lefèvre, F. et Corraze, G. 2003. Qualité
nutritionnelle et diététique des poissons. Unité INRAIFREMER de Nutrition des Poissons, Station
d’Hydrobiologie INRA, BP 3, F 64310 Saint-Pée-surNivelle.
Mensah, E.T.D., Klenam, F., Attipoe, Y., Atsakpo, K. 2014.
Comparative growth study of Oreochromis niloticus and
Sarotherodon galilaeus under two different culture regimes
(hapa-in-pond and cage systems). International Journal of
Fisheries
and
Aquatic
Studies,
1(5):
53–59.
http://fisheriesjournal.com/vol1issue5/pdf.
Minoungou, M., Raymond Ouedraogo, R., Da, N., Oueda, A.
2020. Relation longueur-poids et facteur de condition de
sept espèces de poisson du réservoir de Samandeni avant
son ouverture à la pêche (Burkina Faso). Journal of
Applied
Biosciences
151:
15559
–
15572.
https://doi.org/10.35759/JABs.151.5
Morin, J., Le Pape, O., Amara, R., Mahe, K., Gilliers, C.
2006. Identification des habitats de nourriceries de poissons
à partir d'indicateurs faunistiques. Qualité de ces habitats
pour les juvéniles de soles en estuaire de
Seine. https://archimer.ifremer.fr/doc/00000/6594/.
Mpoame, M., Téguia, A., Nguemfo, E.L. 2004. Essai comparé
de production d’asticots dans les fientes de poule et dans la
bouse de vache. Tropicultura ; 22(2) 84-87.

Naylor, R.L., Goldburg, R.J., Primavera, J.H., Kautsky,
N., Beveridge, M.C.M., Clay, J., Folke, C., Lubchenco,
J., Mooney, H. and Troell, M. 2000. Effect of aquaculture
on
world
fish
supplies. Nature. 405, 1017–1024.
https://doi.org/10.1038/35016500
Obame Mba, D. Etude des performances zootechniques de
Tilapia cabrae et de Oreochromis schwebischi en milieu
contrôle: cas de la station piscicole de Mbolet à
Lambaréne, au Centre-Ouest du Gabon; Mémoire de fin
d’études pour l’obtention du Diplôme d’Ingéneur
Agronome ; option Productions animales. Université des
Sciences et Techniques de Masuku, Franceville-Gabon,
2020.
Pauly, D., Christensen, V., Guénette, S., Tony, J., Pitcher, U.,
Sumaila, R., Carl, J., Walters, R., Watson, and Zeller, D.
2002. Towards sustainability in world fisheries. Nature
418, 689–695 (2002). https://doi.org/10.1038/nature01017.
Ram, C. Bhujel, Yakupitiyage, A., Turner, W.A., Little, D.C.
2001. Selection of a commercial feed for Nile tilapia ž /
Oreochromis niloticus broodfish breeding in a hapa-inpond system. Aquaculture 194 2001 303–314.
Ross, L.G. 2000. Environmental physiology and energetics. In
Tilapias: Biology and Exploitation, Bevereridge MCM,
McAndrew BJ (Eds). Kluwer Academic Publisher, Fish
and Fisheries series 25: Dordrecht, Netherlands: 89-128.
https://www.springer.com/gp/book/9780 412800900.
Rossato, S., Maschio, D., Martinelli, S.G., Nunes, L.M.D.C.,
Neto, J.R., Lazzari, R.. 2018. Fish meal obtained from the
processing of Rhamdia quelen: an alternative protein
source. Bol. Inst. Pesca, 44(4): e350. DOI: 10.20950/16782305.2018.44.4.350.
Subasinghe, R.P. 2006. Is aquaculture at its turning point?.
Aquaculture and Africa’s development; 5:7-9. Doi=10.1.1.
459. 4033 & rep=rep1&type=pdf#page=7.
Tang, C.J., Fu, R.H., Wu, K.S., Wu, K-S., Hsu, W-B. and
Tang, T.K. 2009. CPAP is a cell-cycle regulated protein
that controls centriole length. Nat Cell Biol. 11, 825–831.
https://doi.org/10.1038/ncb1889.
Ué, C.Z.B., Ouattara, N.I. and Berté, S. 2019. Effects of
different types of commercial feed on the zootechnical
performance of larvae of the "Brazil" strain of tilapia of the
nile Oreochromis niloticus (Linnaeus, 1758). International
Journal of Current Research. 11 (05).3917-3922.
Uzoka, C.N., Anyanwu, J.C., Uche, C.C., Ibe, C.C. et Uzoma,
A. 2015. Effect of pH on the growth performance and
survival rate of Clarias gariepinus fry. International
journal of Research in Biosciences, 4(3), 14-20.

******

