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Abstract:

The effect of the inclusion of Mytilus edulis shell collected from the Lagos Lagoon front, University of Lagos,
in diets of Nile tilapia (Oreochromis niloticus) on the haematology of the fish was investigated in the Marine
Research Laboratory of the University. Ten fingerlings each of O. niloticus were placed in plastic tanks and fed
for 12 weeks with feed containing milled M. edulis shell substituted for Di-calcium phosphate (DCP), in other
to utilize locally available and abundant non-conventional food materials. The substitutions were at the rate of
100% (T4), 75% (T3), 50% (T2), 25% (T1) and 0% (T0) the control diet. Each feeding regime was in triplicates. The
mean water parameters during experimental period were within the normal range for tropical fishes, and were:
mean temperature (27.78±0.57 - 28.17±0.570C); pH (4±0.07 - 7.49±0.10) and dissolved oxygen (6.19±0.633
- 6.46±0.633mg/l). The proximate analysis of M. edulis shell showed higher crude protein content compared
to DCP; this probably had a positive effect on the growth of the fish fed M. edulis shell. Fish fed with M.
edulis shell showed a remarkable significant decrease (P>0.05) amongst diet in haematological parameters (Hb,
WBC and RBC). However, the PCV values was highest in T3 (0.363±0.465) and lowest in the control diet (T0)
(0.133±0.015). In conclusion, 75% level of substitution of Di-calcium phosphate with M. edulis shell in the diet
O. niloticus yielded a better haematological parameter.
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Introduction
One of the essential prerequisites for the successful management
of fish culture programme is a comprehensive understanding of
feeding (Halver, 1972). Feed usually represent the single most
expensive production cost in intensive aquaculture. Therefore,
the development of formulated feed which satisfy the nutritional
requirement of the fish is considered to be one of the major task
in aquaculture. Much research is therefore directed towards the
development of least-cost feeds to rear the fish as cost effective
as possible. High cost of feed has been recognized as the major
factor militating against rapid development of aquaculture in the
developing countries and feed is the most expensive cost items in
semi-intensive and intensive fish culture. Therefore, the need for a
cost effective alternative feeding system arose.
The aquaculture sector is confronted with problem of high
cost and irregular supply of conventional fish feed ingredients.
However, Omitoyin (1995) and Aderemi et al., (2004) observed
that majority of feed ingredients required for the animal feeds can
be met by using agro-industrial products, which are considered as
wastes.
Oreochromis niloticus commonly referred to as the Nile tilapia
are conspicuous members of the fresh water fauna of the tropics
where temperature are suitable for their growth and reproduction
as reported by Stickney (1979).
The dietary requirements of the Nile tilapia are well
documented (NRC, 1983; Wilson, 1991). This study was
conducted to investigate the effects of feeding various levels of
diets containing the mussel, Mytilus edulis shell as a substitute to
Dicalcium Phosphate (DCP), on the haematology of Oreochromis
niloticus.

Materials and Methods
One hundred and eighty juveniles of the Nile tilapia O.
niloticus were procured from a commercial fish farm (Oke
fish farm) at Iyana Ipaja, Lagos State, Nigeria. The fish were
transported in an open 25L container to the Marine Research
Laboratory of the University of Lagos and placed in holding tank
with clean fresh water for acclimatization for 3 weeks, while
feeding fish on commercial diet (Coppens). The Mytilus edulis
shells were collected from Lagos Lagoon. The shells were cleaned
and further processed by sun drying for two days after which they
were grinded to powder and preserved dry. Acclimatization was
done for 3 weeks (21 days) and fish were fed on commercial diet
(Coppens) containing 42%CP. At the end of the acclimatization
period, fish were starved for 24 hours prior to the commencement
of the experiment to enable the fish empty their guts.

Experimental set-up
Fifteen rectangular plastic tanks were used for the experiment.
Each of the tanks disinfected and filled with dechlorinated tap
water were stocked with 10 juveniles of O. niloticus. The water
was filled to 2/3 of the volume of each tank (15 litres). The mean
weight gain of the specimens in each of the experiment tanks was
obtained at the end of every week. The tanks were labeled T0, T1,

T2, T3, and T4, (each in triplicates). The formulated feed (Table
1) was treated with Mytilus edulis shell at different substitutions
levels for Di-calcium Phosphate (DCP) as shown in Table 2.

Water quality maintenance:
The source of the water used for the experiment was from a
bore hole. The water in the experimental tanks was aerated by an
electric air pump (Shining model; horsepower 50 Hz). On daily
basis, 50% of the water in each bowl was gently exchanged for
fresh water every morning and 10% of the water was siphoned
every evening. This was done to make sure that the water quality
and standard were maintained. Water temperature was taken by
mercury in glass thermometer and the hydrogen ion concentration
by a pH meter (Jenway model 9060). Dissolved oxygen
concentration was determined according to the method of APHA
(1985).

Proximate analysis:
Part of the grinded Mytilus edulis shells was taken to the
Animal Science Laboratory of the University of Ibadan for
proximate analysis.
Table 1: Weight composition of formulated feed.
INGREDIENT

WEIGHT (Kg)

Indomine
Maize
Wheat offal
Groundnut cake meal
Soya beans meal (SBM))
Fish meal (FM)
Palm kernel cake (PKC)
Vitamin C
Di-calcium phosphate (DCP)
Mytilus edulis shell (MES)

16.79
16.79
16.79
11.72
11.72
11.72
11.72
0.25
2.0
0

Weight (Kg)
125
0.13432
0.13432
0.13432
0.09376
0.09376
0.09376
0.09376
0.002
0.016
0

Note: The weight of each ingredient is divided by 125 because
feeding by 5% of the body weight a tank will require only about
0.8Kg of the total feed.
Table 2: Percentage inclusion of Mytilus edulis shell in feed
composition.
100% DCP
INGREDIENT % 0%
MSM
DCP
MSM

0.016
0

75% DCP
25% DCP
&
50% DCP
&
25% 50% MES 75%
MSM
MSM
0.012
0.008
0.004
0.004
0.008
0.012

O%
DCP &
100%
MSM
0
0.016

NB: MSM = Mytilus Shell Meal
The percentage substitutions are indicated below;
Tank T0: 100% Componded feed with only DCP (Control feed)
Tank T1: 75% DCP in compounded feed and 25% Mytilus edulis
shell
Tank T2 50% DCP in compounded feed and 50% Mytilus edulis
shell
Tank T3: 25% compounded feed and 75% Mytilus edulis shell
Tank T4: 100% Mytilus edulis shell in compounded feed.
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Weight measurements:
The mean standard weight of the fish in each tank was
determined at the beginning of the experiment and at the end of
every week. The weight of all the fish in each tank was measured
using weighing scale (OHAUS MODEL CS 5000, CAPACITY
5000X2g) and mean value was calculated.

Collection of Blood:
The fishes were taken out individually in a small hand net
and placed belly upward. Blood samples of about 4milliliters was
collected from the caudal peduncle (Stoskopf, 1993) with the aid
of a 2cm3 syringe,1ml of the blood was dispensed into ethylene
diamine tetra-acetic acid (EDTA) anticoagulant for haematological
studies. The use of plastic syringe is a necessary precaution
with fish blood because contact with glass result in decreased
coagulation time. The plasma obtained by centrifugation from the
lithium heparinised samples was stored at 20oC until analysed.

Analysis of blood:

Duncan multiple range test (Duncan, 1955) was used to evaluate
the mean differences at 0.05 significant level.

Results
Water quality parameters
The mean water parameters during the experimental period are
represented in Table 3 below. Temperature was within the range of
27.78±0.570C to 28.17±0.570C, while hydrogen ion concentration
ranged from 7.34±0.07 to 7.49±0.10. The dissolved oxygen level
ranged between 6.19±0.633mg/L and 6.46±0.633mg/L.

Proximate composition of M. edulis shell
The result of the proximate analysis of the M. edulis shell
is presented in Table 4 below. This showed a higher percentage
of crude protein (6.75%) compared to the 2.0% of Di-calcium
phosphate. This indicated that M. edulis shell may add more to the
growth of a fish compared to di-calcium phosphate.

Haematological parameters

Haematological values were measured following standard
methods (Blaxhall and Daisley, 1973; Jain, 1986, Joshi et
al, 2002). Packed cell volume (haematocrit method) and
haemoglobin (Hb) concentration (cyanmethaemoglobin method)
were analysed within two hours after collection. Red blood cells
(RBC) and White blood cells (WBC) were counted by Neubauer’s
improved haematocytometer using Hyem’s and Turk’s solution
as a diluting fluid respectively, Packed cell volume(PCV) , Mean
corpuscular haemoglobin (MCH) and Mean cell volume (MCV)
were calculated respectively using standard formula described by
Dacie and Lewis (1991) and Joshi et al. (2002).
The plasma was analysed for Triglyceride (Toro and
Ackermann),Urea and Creatinine (Harrison, 1947), Alkaline
phosphate (ALP),Cholesterol (Pesce and Bodourian, 1977) and
Total protein (Reinhold, 1953). The data obtained were stastically
evaluated using the Randox kits for each parameter respectively.

Statistical analysis:
All the result were subjected to analysis of variance (ANOVA).

The mean values of haematological parametersin this study
are presented in Table 5. The mean White Blood Cell (WBC)
ranged from 5.187±0.229 to 7.167±0.424 gL-1; mean Red Blood
Cell (RBC) ranged from 1.41±0.012 to 3.583±0.520 gL-1; mean
Haemoglobin (Hb) ranged from 31.43±0.76 to 47.166±6.709
gL-1; mean Packed Cell Volume (PCV) ranged from 0.10 ±0.01
to 0.363±0.465. Mean Corpuscular Volume (MCV) mean
values ranged from 36.57±108.29 to 53.80±13.62 (LL-1). Mean
Corpuscular Haemoglobin (MCH) mean values ranged from
13.20±1.09 to 21.83±0.59 (ug). Mean Corpuscular Haemoglobin
Concentration (MCHC) mean values ranged from 0.26 ±0.20 to
0.39±0.04 (LL-1). Fish fed test diets T1, T2, T3 and T4 recorded
slight decrease in Hb, WBC and RBC values, from the control diet,
T0, but the differences were not significant (p>0.05). However, the
PCV value was at its highest in T3 (0.363 ±0.465).
Discussion
During the feeding trial, the ranges of water quality parameters
for both the control and test experiments were similar and within
the acceptable ranges for tilapia cultures (Beveridge, et al 2000).

Table 3: Water quality parameters of the culture environments.
Parameters

Temperature(oC)
pH
D.O (mg/L)

T0
27.99±0.57
7.44±0.01
6.19±0.63

T1
28.07±0.51
7.49±0.10
6.31±0.91

T2
27.78±0.65
7.44±0.08
6.47±0.08

T3
28.00±0.59
7.39±0.13
6.31±0.69

T4
28.17±0.57
7.34±0.07
6.37±0.61

Table 4: Proximate composition of M. edulis shell.
Components
Crude protein (%)
Fat (%)
Ash (%)
Crude fiber (%)
Moisture content (%)
Energy (Kcal-1)
Calcium (%)

Values
6.75
0.50
61.58
15.69
29.05
291.00
33.39
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Table 5: Haematological parameters of Oreochromis niloticus fed Mytilus edulis shell at various level of inclusion.
Parameters
WBC(GL-1)

Neutrophil (%)

T0
7.167±0.424

T1

T2

5.787±0.221

5.187±0.229

T3
5.360±0.327

T4
6.647±0.375

Leucocyte Types
21.00 ±1.000b

9.000±7.964ab

25.333±8.43a

17.333±7.70b

10.000±7.283

0.000a

0.000bc

0.000

0.000

1.667±0.600

0.000a

0.000b

0.000ab

0.000ab

0.000a

Lymphocyte (%)
Monocyte (%)

77.667±1.155a

90.667±29.738a

71.333±26.32b

79.333±24.837b

87.000±24.755b

1.333±0.577a

0.333±0.670b

3.33 ±1.32b

1.67 ±1.22a

1.33 ±1.10b

Erythrocyte (RBC)count(TL-1

3.583±0.520b

1.80±0.27b

1.41±0.012b

3.03 ±0.96b

Hemoglobin (Hb) Density (gL-1)

47.166±6.709ab

34.4±1.1b

31.43±0.76b

42.33±2.318b

2.41 ±0.12b
37.13 ±3.13ab

PCV
MCV (fl)

0.13±0.015ab

0.10±0.021a

0.36±0.471a

0.363±0.465b

0.10 ±0.01b

37.59±10.46a

46.553±6.32b

53.80±13.62b

36.57±108.29b

40.152±2.61b

13.20±1.09b

19.40±3.06b

21.83±0.59b

15.17 ±5.85a

15.40±0.56b

0.33 ±0.26b

0.39±0.04b

Eosinophil (%)
Basophils (%)

MCH (ug)
MCHC (LL-1)

0.36±0.08b

0.365 ±0.07a

0.26 ±0.20ab

NB: Mean with the same superscripts along the vertical row are not significantly different (p>0.05).
O. niloticus responded to all treatment which indicated that
Mytilus edulis shell could be probably utilized by the fish as food.
Blood is a good indicator in determining the health of an
organism (Joshi et al 2002). It had been documented that different
factors are effective on the hematological and biochemical
parameters of fishes, from which the species, environmental
condition, age, maturation and nutrition are very important (Ross
and Ross, 1999). In this study, there were no significant changes
(p>0.05) in haematological parameters of O. niloticus which might
be an indication of their well-being. This is in agreement with the
findings of Omitoyin. (2007) who reported the haematological
and plasma biochemical parameters of farmed catfish, Clarias
gariepinus. The reduction in haematological parameters at
different inclusion levels of M. edulis shell recorded in this study is
in agreement with previous haematological studies. The decrease
observed in haematological indices (WBC,) may be due to stress
stimulus (Rehulka 2002; Chen et al 2004; Matins et al, 2004),
toxins (Worle et al, 2004) or food composition (Secombes et al,
1994). This reduction in WBC count is an indication of a good
health status of a fish as they were not subjected to much stress
from disease and infection compared to the control experiment.
The decrease in RBC count, haemoglobin and haematocrit
values in O. niloticus fed M. edulis shell in this study is similar to
the observation of Omitoyin (2006) on the work haematological
changes in the blood of C. gariepinus juvenile fed poultry waste.

imbalances which resulted in low blood production; therefore
Mytilus edulis shell could be used favourably in replacement of
Di-calcium phosphate in the diet of Oreochromis niloticus. It has
been confirmed that M. edulis shell add no anti-nutritive value to
this fish diet and though with very little growth promoting effect,
it performs best at about 75% inclusion value to the Di-calcium
phosphate (DCP).
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