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Tilapia is one of the most important aquaculture fish species and recently it is popularly cultured
all over Bangladesh. The fish is widely consumed by the people for their rich protein contents.
The recent question posed on the flesh quality of tilapia and human health issues initiated the
present experiment. The objective of the present study was to assess the possibility of improving
flesh quality with better growth performance of tilapia fingerlings with supplemented live feed. As
tilapia being grown with several options of feed including three live feeds, Spirulina, Ceriodaphnia
and Tubifex were tested. The best growth of tilapia was found with Spiruilna diet and the lowest
with Ceriodaphnia fed fish. Considering flesh quality of Tubifex as diet followed by commercial
feed supplemented with Spirulina showed the best proximate composition from nutritional aspect
for human being and thus it was found to be the best choice to produce healthy fish for human
consumption. Finally, it may be stated that the flesh quality of tilapia might be improved by
supplementing animal based feed including plant based one. Focused research with different
animal derivatives could help in developing better flesh quality fishes in the near future.
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animal protein is lacking. Monosex tilapia is one
of the important culture fish of the world. Tilapia
is considered suitable for cultured, because of
their high tolerance to adverse environmental
conditions, their relatively fast growth and
resistance to disease, excellent quality of its firmly
textured flesh and finely appetizing fish to the
consumers (Corpei, 2001).

INTRODUCTION
More than half of the world population depends
on fish as a principal source of animal protein
(Corpei, 2001). Tilapia is an important food fish
in many tropical and subtropical areas of Africa,
America and Asia. Many species of tilapia have
been cultured in developing countries, where
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Protein is the main constituent of the fish body
thus sufficient dietary supply is needed for
optimum growth. Protein is the most expensive
macronutrient in fish diet. So, the amount of
protein in the diet should be just enough for fish
growth where the excess protein in fish diets may
be wasteful and cause diets to be unnecessary
expensive.

high mortality during this phase of culture.

Nile tilapia (O. niloticus) is an omnivorous fish
species able to utilize food sources of various
trophic levels, with a preference or blue-green
algae and diatoms, but ingests also organic
material (detritus) at different degrees of
decomposition and filters bacteria, zooplankton
and zoobenthos. Tilapia is also supposed to ingest
macrophytes effectively.

purchased from the market, which is costly and

Proximate composition of fishes is an
important ecological measure of condition that
integrates both feeding condition and habitat
quality. The biochemical composition of fish-flesh
may vary within the same species of fish
depending upon the fishing season, age, sex and
habitat (Srivastava, 1985). The variation is also
found within the different region of the water body
(Jacquot, 1961).

supplemented with different kinds of live feed

Zooplankton is required as a first food for many
cultured fish; for others it contributes to faster
growth and higher survival. Larvae of fish and
shellfish cannot feed artificial supplemented feed.
They require small size live foods for their nutrition.
Live foods are easily digestible protein rich diet
for fish and shellfish. These live foods can be
may not be available as and when required. It will
also increase the production cost. But these live
foods can be cultured easily and economically.
So the present study was undertaken to
determine the growth performance and proximate
composition (moisture, protein, lipid and ash) of
tilapia fingerlings by using commercial feed
including Spirulina, Ceriodaphnia and Tubifex.

MATERIALS AND METHODS
The experiment was carried out in the Wet
Laboratory at Zoology Section, Biological
Research Division, Bangladesh Council of
Scientific and Industrial Research (BCSIR).
Eight aquariums were used for the experiment.
Each of the aquariums was three and half feet in
length and one and half feet in width and depth
was about two feet. All the aquariums were filled
up with tap water in the quantity of about 50 L and
labeled according to experimental design. Aerator
was used for 24 h during the experimental period.

Success of aquaculture depends on healthy
cultured stock. A disease free healthy stock can
be maintained by feeding live food to the cultured
stock along with supplemented artificial feed.
Supplemented artificial feed cannot meet all the
elements required for the growth of fish. So, fish
and shellfish must be fed with live food. For getting
good return from rearing of larvae of fish and
shellfish, they should be fed with nutrient rich diet.
Larval rearing is one of the riskiest phases of
aquaculture, but it could be one of the most
profitable ventures. Special planning and
strategies are required to overcome the risk of

In total 240 fingerlings of tilapia were stocked
in all of the aquariums and each of the aquarium
contained about 30 fingerlings. Fingerlings of
tilapia (O. niloticus) were collected from
Bangladesh Fisheries Research Institute (BFRI)
at Mymensingh. After bringing from the BFRI the
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fingerlings were at f irst acclimatized for
sometimes in clean water. Then fish were
released slowly into the aquarium and at the same
time, oxygen was supplied with the help of
Aerator. No feed was given on first day. From the
second day of stocking, feed was given at rate of

(Mean final fish weight- Mean initial fish weight)
(T2 -T1)

where

T2= Final time
T1= Initial time

• Specific growth rate (%*day -1) =

4% body weight of the fish. Feed was supplied
regularly on the basis of body weight of the fish.
Feed quantity increment in every subsequent
week was done by the percentages of 6%, 8%
and 10% respectively. Treatment-1 (aquarium A1
+ aquarium A 2) was fed with the Spirulina

(Loge W2 - Log e W1 )
×100 ( Brown, 1957)
(T2 -T1 )
where W 2= Final live body weight (g) at time T2
W 1= Initial live body weight (g) at time T1

(Phytoplankton), Treatment-2 (aquarium B1 +
aquarium B2) was fed with the Ceriodaphnia
(Zooplankton), Treatment-3 (aquarium C1 +
aquarium C2) was fed with the Tubifex (Benthos)
and Treatment-4 (aquarium D1 + aquarium D2)
was fed with the mixed feed (Spirulina,

• Food conversion ratio (FCR) =

Feed fed ( dry weight)
Live weight gain (g)
At the end of experiment a pooled fish sample
from all replicated four treatments were sacrificed
and used for final carcass composition analysis
following the standard methods given by
Association of Official Analytical Chemists (AOAC,
2000).

Ceriodaphnia, Tubifex) respectively.
Sampling was accomplished at the 7th, 15th,
22th and 30th day of the experimental period. Prior
of sampling, the fishes were caught with a fine
mesh scoop net and their individual length and
weight were recorded to the nearest centimeter
and nearest gram respectively. A steel measuring
scale was employed for measuring the lengths.
The total body weight of individual fish was
determined by a sensitive electronic balance.

Mean growth and carcass proximate
composition such as ash, lipid, protein and
moisture content were subjected to ANOVA and
subsequent Tukey’s HSD test at = 0.05.

Experimental data which collected during the
growth recording were used to determine the
following growth parameters.

Growth Performance of Tilapia Fingerlings

RESULTS AND DISCUSSION
The growth performance of tilapia fingerlings in
terms of condition factor (%), average daily gain
(g*day-1), specific growth rate (%*day-1) were
calculated at the end of the experiment.

• Condition Factor (%) = (W/ L3) x 100 (Jones
et al., 1999)

The condition factor (%) of O. niloticus
fingerlings in different treatments ranged from
0.467 to 0.736%. The condition factor (%) of
fingerlings in treatment T 4 (0.7359%) was

where, W= Body weight in grams
L= Body length in centimeters
• Average Daily Gain ((g*day-1)) =
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T4 (p>0.05) but treatment T1 containing Spirulina
based feed showed better development than the
other treatments (Figures 1 and 2).

significantly (p<0.05) higher than other treatments
(Figure 1). There was no significant (p>0.05)
variation in condition factor of fingerling in T1, T2
and T3, i.e., 0.467, 0.531 and 0.664, respectively
(Figure 1). Condition factor (K) of this work
showed the less variation and good performance
at T4. Here K increased according to the treatment
but at T4 the K value (0.7359) was higher than
that of other treatments. The lower value of the K
factor (0.4673) was found at T1. The K value
obtained for O. niloticus in all treatments was
around one which suggests that the fish was in
good condition. The K values recorded in brackish
water for T. zillii by Ibrahim et al. (2008) were 1.94
while Mossad (1990) records ranged from 2.63
to 3.4. The high K values obtained in these
findings compared to the results of this study
could be attributed to salinity differences.

Use of plant products as protein sources in
fish feeds shows considerable application
potential for aquaculture worldwide (Yagci et al.,
2009). Spirulina is multicellular 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 (Habib et al., 2008). In the
present study, use of Spirulina, Ceriodaphnia,
Tubifex and mixed feed (Spirulina, Ceriodaphnia,
Tubiex) in tilapia diet was evaluated and it was
found that use of Spirulina as a single protein in
diet provided better growth comparing to the other
feeds and they were consumed fondly.
Palmegiano et al. (2005) reported that sturgeon
(Acipenser baeri) fed by diets containing Spirulina
meal had better growth than the control diet.

In terms of Average Daily Gain (ADG) and
specific growth rate (%*day -1 )) in different
treatments ranged from 0.024 to 0.039 g*day-1
and 2.947 to 3.973%*day-1, respectively. In terms
of growth parameters, there were not significant
differences among the treatments T1, T2, T3 and

Mean Food Conversion Ratio (FCR) in
different treatments ranged between 1.9661 and
2.3553. The best FCR was obtained from
treatment T2 based Ceriodaphnia feed (Figure 4)

Figure 1: Comparison of Condition Factor
(Mean ± SEM) of O. niloticus Fingerlings
Fed Different Live Feed Containing Diets
Where T1= Spirulina, T2 = Ceriodaphnia,
T3 = Tubifex and T4 = Mixed Feed
(Spirulina, Ceriodaphnia, Tubiex)

Figure 2: Comparison of Average Daily
Gain (ADG) of O. niloticus Fingerlings
Fed Different Live Feed Containing Diets
Where T1= Spirulina, T2 = Ceriodaphnia,
T3 = Tubifex and T4 = mixed feed
(Spirulina, Ceriodaphnia, Tubiex)
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Proximate Composition of Fish Sample

but there was no significant (p>0.05) variation in
mean FCR among different treatments (Figure
4). It is proved that lower the FCR, higher is the
quality of the feed as observed in many fresh
water fishes and FCR is known to decrease with
increasing dietary protein content and the effects
also vary with species (Jha et al., 2009). Siddika
et al. (2011) found the FCR value of O. niloticus
rages from 1.01 to 1.52 and Sumi et al. (2012)
found FCR value of O. niloticus 2.30 to 5.81.

Moisture content of tilapia fingerlings after 30 days
rearing period was ranged from 86.76-77.28%
(Table 1). The significantly (p<0.05) highest
moisture content was found in treatment T 4
containing plant based feed compared to other
treatments (Table 1). Similar result were also
observed by Stansby et al. (1963), reported
moisture content for fresh water fish were found
72.1-83.6%, with a mean of 77.64%. In another
study, Rubbi et al. (1987) investigated the moisture
content for twenty-seven species of fresh water
fish, where moisture content was found 72.1883.65%. Desrosier et al. (1977) reported that
general fish contains 70-80% moisture.

Figure 3: Comparison of Specific Growth
Rate (SGR) of O. niloticus Fingerlings
Fed Different Live Feed Containing Diets
Where T1= Spirulina, T2 = Ceriodaphnia,
T3 = Tubifex and T4 = Mixed Feed
(Spirulina, Ceriodaphnia, Tubifex)

In present study protein content of tilapia
fingerlings after 30 days rearing period was found
9.51-17.18% (Table 1). The protein content of
fingerling in treatment T3 containing animal based
feed was significantly (p<0.05) higher than other
treatments but there was no significant variation
among T2, T3 and T4 and T1 T2 and T4 (Table 1).
Ahmad et al (2012); Tidwell et al. (2005) and
Pedro et al. (2001) reported the increase in
carcass protein content with the increase in
dietary protein level. Dresosier (1977) reported
protein content in fish to be in a range of 13-20%.
Govindan (1985) also demonstrated a range of
9-25% protein for freshwater and marine fish.

Figure 4: Comparison of Mean Food
Conversion Ratio (FCR) of O. niloticus
Fingerlings Fed Different Live Feed
Containing Diets Where T1= Spirulina,
T2 = Ceriodaphnia, T3 = Tubifex and
T4 = Mixed Feed
(Spirulina, Ceriodaphnia, Tubifex)

The range of lipid content of tilapia fingerlings
was found 3.35-1.57% (Table 1). The significantly
(p<0.05) highest lipid content was found in
treatment T4 containing mixed feed compared to
other treatments. No relation between the dietary
protein content and the carcass fat composition
was observed. There was no defined trend
identified in this study. This is in contrast with
results reported by Ahmad et al. (2012), who
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Table 1: Proximate Composition of (Mean ± SEM) Tilapia Fingerlings at the End of Experiment
Treatment

Proximate Composition
Moisture

Protein

Lipid

Ash

T1

86.76 ± 1.0514a

9.51 ± 0.4679b

1.57 ± 0.2028c

2.24 ± 0.3709b

T2

79.16 ± 1.6139b

13.43 ± 1.5920ab

2.63 ± 0.1557ab

4.75 ± 0.5507a

T3

77.27 ± 1.0496b

17.18 ± 1.22267a

2.38 ± 0.2146bc

3.16 ± 0.4130ab

T4

77.86 ± 1.6305b

14.18 ± 0.5807ab

3.35 ± 0.2282a

3.82 ± 0.3032ab

Note: Means in the same column with different superscripts are significantly different at p<0.05.

reported that carcass lipid content exhibited
positive relationship with dietary lipid level in tilapia
and in rainbow trout reported by Yamamoto et al.
(2000 and Gumus and Ikiz (2009). Moreover,
Attack et al. (1979); Chen and Tsai, (1994)
observed either linear or inverse relationships
respectively. Rubbi et al. (1987) reported that, fat
content varied from 0.89-15.11% for freshwater
fishes.

sources. Fish-big or small, to this effect, has the
potential to contribute positively to the diets of the
rural and urban people in Bangladesh, and thus
can improve our diet-quality.

CONCLUSION
In this study the significant effects of different live
feed on the growth performance, behavioral
responses and flesh quality of tilapia, O. niloticus
were investigated. The best growth performance
was observed in fish fed with Spirulina
supplemented live feed. Proximate composition
of tilapia fish varied with the different live feed. In

The range of ash content in different tilapia
fingerlings was 4.75-2.24%. Percentage of ash
in different fingerlings was for Spirulina (2.24%),
Ceriodaphnia (4.75%), Tibufex (3.18%) and
mixed feed (3.82%), respectively (Table 1). Ash
contains kinds of minerals which play important
role in body structure for each organism including
calcium, magnesium, phosphorus, iron, zinc and
so on. This result does not agree with the results
reported by Valverde et al. (2000) but are
comparable with that reported by Petenuci et al.
(2008).

conclusion, considering overall flesh quality of
Tubifex as live feed followed by Spirulina
composed the best proximate composition for
human nutritional interest and thus it was found
to be the better option to produce healthy fish for
human use. It can be concluded that the flesh
quality of tilapia could be improved by feeding the
Tubifex live feed. Further study in the near future
could help in developing healthy fish with better
quality flesh. For aquaculture purpose, the findings

In Bangladesh, only 6% of the daily food intake
is animal food, of which fish accounts for about
50%. Rice is the mainstay, making up 60% of the
daily food intake. However, many nutrients such
as calcium, iron, zinc, phosphorus are not
adequate in rice and have to be got from other

of this study suggest that tilapia fingerlings can
be cultured in aquatic environment with various
live feed resulting in high fish production and
better economic returns.
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