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Abstract
An evaluation of the effect of replacing maize with
different inclusion levels of wheat bran on the
growth performance of Clarias gariepinus juvenile
was investigated. Four experimental diets containing
30% 20%, 10%, and 0%(control) of wheat bran
replacement of maize were formulated. The fish
were fed 5% of their body weight daily. Analysis of
Variance (ANOVA) was used to analyse the
variation in growth performance of the experimental
fish. Results showed significant difference (P<0.05)
in the final mean body weight on Treatment 3. The
fish in Treatment 3 also consumed more feed
(P<0.05) attaining better (P<0.05) feed conversion
ratio value than in Treatments 1, 2 and 4
respectively. The physico-chemical parameters of
the water showed 4.0 – 5.7 mg/l for dissolved
oxygen, 6.5 – 7.0 for pH range and 25C – 26 C
for the temperature. The study showed the 20%
replacement level of wheat bran in the diet for
catfish juvenile as the most effective in growth
performance.
Keywords: Clarias gariepinus, performance, wheat
bran, juvenile, nutrition.
Introduction
Good nutrition regime is essential to economically
produce healthy, high quality fish in turnaround
time, as feed represent 50 – 60% of the total
production costs (De Silva and Anderson, 1995).
The success of fish farming business depends on the
availability of good quality fish feed that would
bring fish to table size within a short time frame (
Egesi and Ogbonna, 2016). Wheat bran is cheap and
readily available carbohydrate source containing
Nitrogen Free Extract (NFE) values ranging between
52 – 61% (FAO, 1995). Wheat bran is available all
year round from flour mills. About 40% of the wheat
grain is in the bran which accounts for its high
quality protein. Its light bulky nature 16% high
quality protein and high phosphorus content gives
wheat a unique place in livestock feeding.
A survey of fish farmers showed that most do not
make use of standard commercial feeds, but apply
supplementary feeds to reduce cost (Eyo, 1995).
Since protein is usually the most expensive
component of fish feed, an alternative cheaper
source of protein will reduce cost of feeds and the
pressure on fish meal which is the major raw
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materials in the fish feed industry. Traditionally,
materials for formulation of feeds for monogastric
farm animals such as maize, groundnut cake, oil
cake, fishmeal oyster shell salt, vitamin premix and
some other ingredients are suitable for Clarias
gariepinus feed. El-Sayed, (2001) in a study of
alternative protein source as substitute for fishmeal
in the diet of tilapia observed that a proper
combination of soya bean meal (Abdelghany, 2003;
Akintayo, 2008; Al-Kenawy 2008; Ajayi et al,
2016), wheat bran, groundnut cake and blood meal
can provide the 42 – 45% protein needed by O.
niloticus fish. About 40% of the wheat grain is in the
bran, which account for its high quality protein. The
FAO (1995) reported that wheat bran has been
successfully fed at fairly high levels to various
species of fish without adverse effect on growth but
observed that too much of it in a formulation may
results in pellets with poor water stability due to the
water absorption characteristic of fibre. Proteins,
minerals, oil and fibre are mainly found in the outer
layers of the grain and wheat bran is richer in these
nutrients than the whole grain. Wheat bran is
relatively rich in protein with 14-19 % DM, and
minerals (4 -7 % DM), calcium (0.07-0.2 % DM)
and phosphorus (0.9-1.3 % DM). Its oil content (3-5
% DM) is higher than that of the whole grain.
Although a promising potential substitute for fish
meal, wheat bran contains phytase, an anti-nutritive
componds which may result in, depressed nutrient
utilization and poor growth (Choct et al.,1992)
phytase activity may considerably reduce when
wheat bran is processed into pellets because heat
destroys phytase. Wheat bran also contain a very
heat stable lipase which causes hydrolytic rancidity
and is all the more active that the bran is finely
ground (Allen et al., 2004).
Wheat bran has been tested and used in numerous
fish species and higher inclusion rates seem possible.
The nutrient digestibility of wheat bran in Nile
tilapia was found to be relatively high for protein (75
– 84%) and amino acid (78 – 87%) but very low for
energy (37 – 39%) and generally much lower than
nutrient digestibility of fishmeal and other protein
sources (Maina et al., 2002; Sklan et al., 2004).
Common carps fed wheat bran at 3% body weight 3
times daily had better growth, and feed conversion
than carp’s fed rice (Shalaby et al., 1989). A carp
diet containing 10% of wheat bran gave better
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performance than when 20% wheat bran was used
Hertraupt et al., (2000). At 30 % inclusion in the
diets of fingerlings of 3 Indian carp species
(Catlacatla, Labeorohita, Cirrhinusmrigala) wheat
bran was found to be a suitable ingredient, with
relatively high digestibility for protein (93 %) and
energy (80 %) (FAO2010) The high fibre content of
wheat bran limits its use to herbivorous and
omnivorous fish. General recommended rates are 25 % and should preferably be extruded (Hertrampt et
al., 2000).
Materials and Methods
Clarias gariepinus juvenile were acclimatized for
one week before use for the treatments were
administered with the experimental diets. Three
treatments and one control (T0 , T1, T2, and T3) were
fed diet containing 0, 10, 20, and 30% of wheat bran
replacement of maize respectively. Each of the
treatments had three replicates. The ingredients used
in the diet formulation was purchased from the local
market in Umuahia, Abia State. The formulated
feeds was sundried to preserve the food.
The following water quality parameters were
monitored every week, during the experiment –
temperature, pH, dissolve oxygen. Temperature and
pH were measured using HM digital 80 while
Dissolved oxygen was measured using Hannah
dissolved oxygen metre. The fish were fed 5% of
their body weight daily and sampling was done
every 2 (two) weeks. Increase in weight and length
were recorded. Siphoning of debris and uneaten feed
was done on daily basis followed by partial water
change of about 40%.
Weight Gain, Daily Weight, Growth Rate, Feed
Conversion Ratio (CFR) and Relative Growth Rate
were calculated. Analysis of Variance (ANOVA)
was used to analyse the variation in growth
performance of the experimental fish.
Results and Discussion
There was significant different (P<0.05) in the mean
weight gain, Specific growth rate, and feed
conversion ratio of fish fed the varying levels of
wheat bran. The fish achieved final mean weights of
573.40, 639.67, 657.33 and 581.47 g after 16 weeks
trial for treatment 0 – 3 respectively. Treatments 2
had a significantly higher (P<0.05) with final mean
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weight of 657.33, followed by treatment 1. While
treatment 0 and 3 are significantly the same.
The same trend occurred for the final total body
length of 18.70 for the treatment 2 as against 16.17,
17.57 and 16.20 cm for treatment 0, 1 and 3,
respectively. In the final mean weight gain of
468.33, 533.64, 551.6 and 475.8 and final increase in
length of 5.4, 6.9, 7.93 and increase in treatment 0-3,
respectively. Treatment 2 was significantly higher
(P<0.05) followed by treatment 1.
Mortality rate was significantly higher (P<0.05) in
treatment 0 and 3 while treatment 0 had the least
mortality rate. The result of feed utilization is shown
in Table 4.1. Feed consumption was significantly
higher (P<0.05) in treatment 2 (2109.26 g) followed
by T1, T3 and control (2057.02, 1885.47 and 1860.26
g) respectively.
In feed conversion ratio (FCR), treatment 2 (2.9)
was significantly better (P>0.05) than the rest of
other treatments that were significantly the same
(P>0.05). Specific growth rate value was highest in
T2 and T1 with 0.70 and 0.68 respectively, while
treatment 0 and 3 had the lowest specific growth
rate. However, the rate of conversion of feed to flesh
(FCR) observed in this study for all the treatments at
3.24, 3.22, 2.9 and 3.24 for treatment 0 – 3 showed
greater impact in diet 2 on the growth of Clarias
gariepinus over the other treatments. All however,
fell within the standard range of 2 to 5 reported by
(Oluyemi and Robert 2000) and the findings of
Egena and Aya (2007). The result of FCR obtained
in this study agreed with findings of Faturoti (1999),
and Ayoola (2011).
The proximate analysis of the feedstuff used in the
experiment is shown in Table 2. This study reveals
that the 20% wheat bran level of inclusion yielded
the highest weight and length at all ages. This is in
agreement with Christopher et al., (2007) that found
no significant difference on growth performance and
body composition as wheat bran replaced maize up
to 20% level of inclusion in the catfish diet Clarias
gariepinus.
There was a consistent decrease in the value
of dissolved oxygen level beyond 20% of wheat bran
inclusion. This might be due to formation of pellets
with poor stability due to the water absorption
characteristics of fibre.
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Table 1:

Mean values for different inclusion level of wheat bran on the diet for catfish Clarias
gariepinus (Juvenile)
T0
T1
T2
T3
105.7
106.03
105.63
105.67
Initial weight
573.40
639.67
657.23
581.47
Final weight
10.77
10.67
10.77
10.67
Initial length
16.77
17.57
18.70
16.20
Final length (cm)
468.33
533.64
551.66
475.80
Mean weight gain
1860.26
2057.02
2109.26
18885.47
Feed consumption
3.24
3.22
2.9
3.24
Feed Conversion Ratio (FCR)
0.65
0.68
0.70
0.65
Specific growth rate
83.3
93.3
100.0
86.67
% survival rate

Mean Weight Gain (g)

560
540
520
500
480
460
440
420
T0

T1

T2

T3

Inclusion Levels

Length (cm)

Fig 1:

Mean weight gain of different inclusion level of wheat bran in the treatments.

19
18.5
18
17.5
17
16.5
16
15.5
15
14.5
T0

T1

T2

T3

Inclusion Levels

Fig 2:

Length increase of different inclusion level of wheat bran in the treatment.
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Table 2: Proximate Analysis of the feedstuff used in the experiment.
Treatments
Diet 1
Diet 2
Diet 3
Diet 4
Ingredients
0%
10%
20%
30%
Moisture content
Nitrogen free extract
Crude protein
Ether extract
Crude fibre

11.1%
43.7
15.9
6.0
10.9

11.3%
43.5
15.7
6.6
10.6

11.0%
43.2
15.6
7.0
11.0

11.2%
43.8
15.6
6.3
10.7

Table 3: Percentage of ingredients experimental diets
Ingredients
Maize bran
Wheat bran
Soyabean cake
Fishmeal
Palm oil
Garri
Premix
Vitamin c
Bone meal
Salt

Diet
0%
31.28
0
26.49
26.49
5
8
0.25
0.1
2
0.4

1

Diet 2
10%
28.15
3.13
26.49
26.49
5
8
0.25
0.10
2
0.4

Conclusion
Farmers will benefit economically through the
utilization of wheat bran as a cheaper ingredient at
20% inclusion to raise Clarias gariepinus species of
optimum
balanced
proteincarbohydrate
requirement of the fish. Being is readily available
and also cheaper it is recommended at the
appropriate inclusion level. Care must be taken in
the use of wheat bran as it foul the water easily when
feed is not completely eaten by the fish immediately
by changing water colour and placing increased biooxygen demand on the culture water. There is need
for further studies in the use of wheat bran in feeds
for C. gariepinus.

Diet
20%
25.02
6.26
26.49
26.49
5
8
0.25
0.10
2
0.4

3

Diet
30%
21.90
9.38
26.49
26.49
5
8
0.25
0.10
2
0.4
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