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Abstract
High demand and expensive nature of conventional basal feed stuffs used in fish diet has led to search for alternative
and cheap basal feed sources. This study was carried out to evaluate the effect of melon seed peel on growth, haematology
and histology of Oroechromis niloticus. 150 Oroechromis niloticus juveniles (25.24±1.72g) were assigned to varying dietary
levels of melon seed peel (MSP) namely 0, 25, 50, 75 and 100% as diet treatments. Each treatment had ten fish per tank and
was triplicated. Fish were fed twice daily at 5% body weight for 56 days. Fish were weighed at the end of the experiment.
Blood samples from each treatment were collected for haematological examination. Histology of fish intestine was examined.
Data obtained were subjected to analysis of variance (ANOVA). Significant differences (p˂0.05) were observed in all the
growth and haematological parameters. Treatment 5 had the best growth performance compared to other treatments and
control. PCV and Hb values were found to be highest in treatment 5 followed by control. Histological examination revealed
that 100% (treatment 5) dietary inclusion level of MSP had no deleterious effect on the fish while 25% dietary inclusion
showed mild changes in the structure of the villi found in the epithelial mucosa of fish intestine. 100 % dietary inclusion
level of MSP is recommended in the diet of Oroechromis niloticus.
Keywords: Effect, melon-seed-peel, growth, haematology, histology, Oroechromis niloticus.

Introduction
Aquaculture is the largest animal food
production sector (FAO, 2010). Orire and Ricketts
(2013) opined that the success of aquaculture largely
depend on the capability of fish farmers to formulate
nutritionally balanced diets that will meet the nutrient
requirements of their cultured species at lower cost.
Production of quality fish feed is considered a critical
factor in aquaculture as it ensures growth efficiency,
quality flesh and feed utilization (Tsevis & Azzaydi,
2000). Nutrient requirements of fish species differs,
hence it is necessary for fish farmers to have the
knowledge of the nutritional history of their
preferred aquaculture species as to formulate a
nutritionally balanced diets that will ensure optimal
growth (Steven & Louis, 2002). The expensive nature
of most conventional feed stuffs is the major
challenge faced by local fish farmers (Abowei &
Ekubo, 2011). Ogunlande (2007) reported that high
demand for the conventional feed ingredients by other
sectors and also for human consumption contributed
to expensive and competitive nature of these
conventional feed ingredients. Gabriel, Akinrotimi,
Bekibele, Onunkwo, and Anyanwu (2007) reported

that fish feed account for 50-60% of aquaculture
production, hence has necessitated the search for
cheap and locally available feed stuffs that can serve
as alternative energy feed for fish. The paradigm shift
is aimed at reducing production cost without
compromising feed quality (Houlihan, Bouiard, &
Jobling, 2001).
Residues such as husk, shell, back etc., gotten
from most agricultural products have been identified
as waste and constitute environmental hazards. Orire
and Ricketts (2013) reported that these wastes could
be utilised effectively as feed ingredients for fish and
livestock feeds. Most of these crop residues have
been found to contain good amount of fibre, ash, lipid
and protein (Obi, Kolo & Orire, 2011; Orire, &
Ricketts, 2013). Unconventional feed stuffs and
agricultural by-products can serve as substitute for
expensive conventional feed stuffs in fish diet
(Falaye, 1992). Melon (Citrullus lanatus) is a plant
species which originated from Africa and wildly
cultivated as fruit (Chomicki & Renner, 2014). Melon
seed contains mineral nutrients, oil and substantial
amount of protein (ranging from 18-28%) (Abaelu,
Makinde, & Akinrimisi, 1979; Obi, Kolo, & Orire,
2011). Melon seed peel is common and usually seen
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as agricultural waste (Obi, Kolo, & Orire, 2011).
Experimental Design
Nile tilapia (Oreochromis niloticus) is the
second largest cultured species in Nigeria and is
One hundred and fifty fish (150) (initial weight
widely cultivated in earthen/concrete ponds, cages
25.24±1.72g)
were randomly distributed to fifteen
and reservoirs in Nigeria (Fagbenro, 2004). Nile
aquarium plastic tanks (1x1x1m) at ten fish per
tilapia species are suitable aquaculture species and
treatment. Each tank contained 20 litres of water.
require less technology farming systems due to their
Experimental diets were randomly assigned using
rapid growth rate, proficient utilization of natural
completely randomized design to triplicate tanks. The
aquatic foods, tendency to consume a variety of
fish were fed 5% body weight per day in two portions
supplementary feeds, high reproductive proliferation
(by 9.00 hours and 16.00 hours) for 56 days. Quantity
even in captivity, omnivorous food habits, and
of feed was adjusted forth nightly after batchtolerance to wide ranges of environmental conditions
weighing of experimental fish. Water in the tanks
(Fagbenro, 1987; El-Sayed, 2006; Nguyen, Davis, &
was removed partly by siphoning and replaced with
Saoud, 2009).
fresh water every three days to avoid fouling resulting
In a nutshell, this study is aimed at accessing
from faeces and uneaten food. Water temperature,
the effect of melon seed peel as alternative dietary
dissolved oxygen and pH in the experimental tanks
energy source on the growth, haematology and
were monitored and measured two times daily
histology of Oroechromis niloticus
(morning (6am) and evening 6pm) using mercury
glass thermometer and water testing kits ( PROLABTM Water Quality Test Kit, U.S.A). Temperature,
Materials and Methods
pH and dissolved oxygen were maintained at
26.16±0.01 oC, 6.97±0.03 and 6.98±0.11mg L-1
Experimental Fish
respectively.
One hundred and fifty (150) Oreochromis
Growth Parameters
niloticus juveniles were procured from a private fish
farm in Abakaliki and transported in a 50litre gallon
Weight measurement of the fish was obtained at
filled with water to the Department of Fisheries and
the
end
of the experiment and the following growth
Aquaculture wet laboratory, Ebonyi State University
parameters
were determined according to the formula
within 30-40 minutes. The fish were acclimated in a
of
Iheanacho
et al. (2017) and Sogbesan and
tarpaulin tank (4x2x1m) for two weeks and were fed
Ugwumba (2008).
commercial fish feed (coppens) throughout the 2
weeks acclimation period.
Mean Weight Gain = Final weight – Initial weight
Collection and Processing of Melon Seed Peel
Specific Growth Rate (SGR)
Melon seed peels were collected from the melon
SGR = (Ln Mean final weight– Ln Mean initial weight) x100
milling house at Abakpa market where it was heaped.
Time (days )
The peels were sundried for 3 days. Dirt were sieved
Ln = natural logarithm
out using a hand sieve. The peels were ground into
powdered form with the aid of a grinding machine
Food Conversion Ratio
and stored in an airtight container. Proximate
composition of melon seed peel were determined
This is expressed as FCR = Weight of food fed (Dry gram weight)
following the formula of A.O.A.C (2000).
Weight gain of fish (Wet gram weight)

Experimental Diets
Five (5) iso-nitrogenous diets were formulated to
yield 30% crude protein. Melon seed peel (MSP) was
included in the diets as alternative energy source to
replace maize at different inclusion levels. The
different inclusion levels of Melon seed Peel were
25%, 50%, 75% and 100% . The control diet had 0%
inclusion of Melon seed peel. Other feed ingredients
used in the diet formulation includes soy bean meal
(SBM), groundnut cake (GNC), yellow maize (YM),
fish meal (FM), vitamin/mineral premix, starch, palm
oil and salt (Table 1).Pearson square method was used
in feed formulation. Samples of the experimental
diets were sent to the laboratory for proximate
analysis as described by A.O.A.C (2000).

Protein Efficiency Ratio (PER)
This measure the protein efficiency ratio PER = Weight gain of fish
Protein fed

Survival Rate (%) = Total number of survival x 100
total number of fish stocked

Haematological Analysis
Two fish per tank were sampled for blood
collection at the end of the experiment. Blood was
collected from the caudal vein into an EDTA litium
tubes. The blood was analyzed to determine the
packed cell value (PCV) with micro haematocrit using
heparnized capillary tube (25mm) while Red blood
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Table 1. Experimental diet formulation (%)
Ingredients
FM
GNC
SBM
YM
MSP
Lysine
Methionine
Vit. premix
Salt
Palm oil
Starch
Total

Control(0%MSP)
26.00
19.10
18.58
32.47
-----0.48
0.48
0.48
0.81
0.81
0.81
100

D1(25% )
26.00
19.10
18.58
28.38
4.09
0.48
0.48
0.48
0.81
0.81
0.81
100

D2(50%)
26.00
19.10
18.58
24.39
8.08
0.48
0.48
0.48
0.81
0.81
0.81
100

D3(75%)
26.00
19.10
18.58
20.35
12.12
0.48
0.48
0.48
0.81
0.81
0.81
100

D4(100%)
26.00
19.10
18.58
16.31
16.16
0.48
0.48
0.48
0.81
0.81
0.81
100

cell (RBC), white blood cell (WBC) counts and
Haemoglobin (Hb) concentration were determined as
described by Dacie and Lewis (2011).

range test (DMRT) was used to compare the
differences between means at (P<0.05). Data were
presented as mean ± SE.

Histological Analysis

Results

Histological study was carried out at the
histology and histopathology laboratory of the
Department of Anatomy, Ebonyi State University
Abakaliki, according to the procedure described by
Belelander and Ramaley (1979). One fish from each
of the tank were randomly selected the end of the
experiment. Fishes were dissected and pieces of tissue
samples from the stomach lining were excised, rinsed
in physiological saline and immediately fixed in
Bouin’s fluid before embedding in paraffin wax of
melting point 56 0C. Section were cut using
microtome and sizes of sections averaged 10 µm.
Sections were left stained in haemoxylin for
10minutes and later transferred to acid alcohol for 20
seconds. Sections were immersed in container half
filled with tap water and left for 10 minutes to remove
the acid alcohol and transferred into 10 % aqueous
eosin for 2 minutes, while excess eosin was washed in
running tap water. Dehydration of sections with 70 %,
90 % and absolute alcohol was carried out. Finally
sections were mounted in DPX chemical and dried at
room temperature. Sections were viewed under
binocular microscope after injecting 95 % ethanol
between the glass slides for better light refraction
(Ezenwa & Kusemiju, 1985). An ocular micrometer
was mounted with the right eye piece, with a
conversion factor of 0.006 mm for each unit. This
conversion factor was calculated from the graduated
and absolute units of stage micrometer. The
photomicrographs of the final stage of the sections
were taken.

Proximate composition of feed ingredients is
presented in table 2. Fish meal had the highest values
for crude protein (72.00), fat (11.17) and ash (14.80)
followed by groundnut cake (GNC) (45.00, 5.94 and
13.80) respectively. Melon seed peel (MSP)
contains14.88 crude protein and had the highest value
for crude fibre (5.67). Maize had lowest values for
crude protein (10.00), fat (2.69) and ash (1.40).
Proximate composition of experimental diets is
presented in table 3. Moisture content was highest in
diet 4 (6.08) while diet 3 had the lowest moisture
content (5.37). Diet 3 had the highest ash percentage
(11.35%) followed by diet 5 (11.33%), while the
lowest value for ash was seen in diet 1(11.24%). Diet
3 had the highest value for crude protein (44.28%)
followed by diet 1 while diet 2 had the lowest crude
protein percentage (43.97%).
Result on growth performances of Oreochromis
niloticus fed with different dietary inclusions of
melon shell peel are presented in table 4. Significant
difference (P˂0.05) was observed among diet
treatments. Highest values for all the growth
parameters were seen in fish fed with diet 5
(100%MSP) followed by the fish fed with diet 4
(75%MSP) when compared to the control. Lowest
values for final body weight and weight gain were
observed in treatment 2.
Result on haematological study is presented in
table 5. There was significant difference (P˂0.05)
among dietary treatments compared to the control.
Values for PCV and Haemoglobin (Hb) was highest
in treatment 5 followed by treatment 1 (control) while
treatment 3 had the lowest values for the same
parameters. Significant increase (P˂0.05) in RBC was
observed in treatment 4 compared other treatments
and the control. Treatment 3 had the highest value for
WBC while treatment 4 had the lowest WBC value.
Results on histological analysis of intestinal wall

Statistical Analysis
Data obtained from each parameter after the
experiment were subjected to one-way analysis of
variance (ANOVA), using SPSS (Statistical package
for Social Science 2006, version 22). Duncan multiple
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Table 2. Proximate composition of feed ingredients (%)
Ingredient
Soybean Meal
Fish Meal
Yellow maize
GNC
MSP

Crude protein
44.00
72.00
10.00
45.00
14.88

Fat
2.59
11.17
2.69
5.94
3.16

Crude fibre
5.00
1.31
1.40
4.31
5.67

Ash
4.60
14.80
1.40
13.80
6.98

Moisture
5.70
9.02
8.52
6.31
7.16

GNC = ground nut cake, MSP= melon seed peel.

Table 3. Proximate composition of Experimental Diets
Parameters
Moisture (%)
Crude Fat (%)
Ash (%)
Crude Fibre (%)
Crude Protein (%)
NFE (%)

TD1
(0% MSP)
5.46
4.29
11.24
2.66
44.27
32.08

TD2
(25%MSP)
5.48
4.25
10.73
2.71
43.97
32.86

TD3
(50%MSP)
5.37
4.37
11.35
2.57
44.28
32.06

TD4
(75%MSP)
6,08
4,16
10,83
2,65
44,15
32,10

TD5
(100%MSP)
6,07
4,15
11,33
2,71
44,18
31,56

NFE - Nitrogen Free Extract = (100 – moisture + crude protein + ash + crude fat).

of O. niloticus fed different dietary inclusion levels
of melon seed peel are presented in Figure 1 to 5.
Plate 1 (control) indicates normal epithelium of
mucosal fold in the intestine. The villi (finger- like
projections) attached to the intestinal wall show
normal shape. Plate 2 (25% MSP) revealed changes in
shape and erosion of the villi. The villi were found to
be structured but unseparated in plate 3 (50% MSP).
Plate 4 (75% MSP) indicates normal structure with
mild erosion of villi. Plate 5 (100% MSP) also
indicates normal and pronounced villi structure. The
individual villus is well separated from each other.

Discussion
Melon seed peel has being reported to be a good
dietary energy source in the diet of Nile tilapia (Orire
& Ricketts, 2013). The present study is aimed at
ascertaining the effects of different dietary inclusion
levels of melon seed peel on the growth performance,
haematology and histology of Oroechromis niloticus.
Diet 5 (100% MSP) significantly increased (P˂0.05)
the growth of the fish with regards to final weight,
weight gain, protein efficiency ratio and specific
growth rate, compared to other diet treatments and the
control. This may be due to the availability of
nutrients and sufficient energy needed for metabolic
activities and growth. However, diet 4 (75% MSP)
expressed second best in tems of growth performance
followed by diet3 (50% MSP), althought there was no
significant difference (P˃0.05) in their growth
indices. This implies that MSP as energy source
improved the growth of the fish compared to the
control. Orire and Ricketts (2013) reported better
good performance when O. niloticus were fed MSP
supplemented diet. The study confirms the work of
Nwanna, Falaye, Olarewaju, and Oludapol (2009),

who reported that the use of potato peel as dietary
carbohydrate
source
improved
the
growth
performance of O. niloticus.
Haematological indices are important parameters
for evaluating physiological and pathological changes
in fish (Erhunmwunse & Ainerua, 2013).
Haematological study provides reliable information
on health status, metabolic disorders and chronic
stress status before and after clinic examination of
specimens (Bahmani, Kazem,i & Donskaya, 2001).
Haematological assessment of O. niloticus fed with
different dietary inclusion levels of melon seed peel
have been reported in the current study (Table 5). The
findings of the current study revealed that diet 5 (100
% MSP) had the highest values for PCV and Hb
followed by the control, while diet 4 (75% MSP)
significantly increased RBC compared to other diets.
This implies that MSP added to the diet of O.
niloticus at increased dietary inclusion levels had no
negative consequence on blood parameters. Ikwor and
Nwapka (2016) reported an increase in PCV, Hb,
RBC and WBC values when C. gariepinus fingerlings
were fed different dietary levels of melon peel diet.
Agbebi et al. (2013) reported a significant increase in
RBC and PLT when agro-waste replaced maize as
carbohydrate source in C. gariepinus diet.
Histological examination revealed mild changes
(P˂0.05) in the intestines of Oroechromis niloticus
fed varying dietary inclusion levels of melon seed
peel compared to control. Normal epithelium of
mucosal fold in the intestine of the fish was observed
in the control (plate 1). It is obvious that villi
(tentacle-like structures) are normal and individual
villus remains separated (plate 1). Intestinal villi are
absorptive area of digested food (Haques, Pal,
Mukherjee, & Ghosh, 2012). Mucosal folds are also
observed to be structurally intact. Cellular structure
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Table 4. Growth response of O. nilotius juvenile fed various levels of melon seed peel based diets
Parameters

TD1(0%MSP)

TD2(25%MSP)

TD3(50%MSP)

Initial mean body weight(g)
Final mean body weight(g)
Weight gain(g)
Specific growth rate(%/day)
Food conversion Ratio
Protein efficiency Ratio
Survival Rate (%)

2 25.73±1.99a
37.69±1.17b
11.96±0.89b
0.69±0.09b
0.86±0.16b
0.27±0.02b
86.67±6.67ab

25.64±0.73a
34.74±0.69b
9.10±1.02b
0.76±0.07b
1.58±0.18ab
0.27±0.02b
96.67±3.33a

25.56±1.76a
42.03±6.54ab
16.47±5.0ab
0.85±0.21ab
1.73±0.55ab
0.37±0.12ab
90.00±10.00a

TD4(75%MSP
)
25.24±1.72a
47.60±2.68a
22.36±1.28a
1.01±0.04ab
2.03±0.18ab
0.50±0.03a
90.00±5.77a

TD5(100%MS
P)
25.02±1.34a
48.99±2.59a
23.97±1.31a
1.13±0.02a
2.36±0.07a
0.54±0.03a
100.00±0.00a

Means within rows with different superscript are significantly different (P˂0.05).

Table 5. Haematological profile of O. niloticus juvenile fed melon shell Peel (MSP) meal based diets
Parameter
PCV (%)
Hb (g.dL-1)
WBCx109L
RBCx1012L
PLTx104mm3

TD1 (0%MSP)
31.00±0.58a
10.10±0.17a
5.40±0.15b
6.03±0.15b
2.43±0.03c

TD2 (25%MSP)
27.33±0.67b
9.17±0.12b
3.37±0.12d
6.00±0.15b
3.50±0.06a

TD3 (50%MSP)
16.67±1.20d
5.37±0.20d
8.10±0.12a
5.33±0.18c
1.73±0.03e

TD4 (75%MSP)
24.33±0.33c
8.03±0.03c
2.57±0.15e
7.17±0.07a
2.70±0.06b

TD5 (100%MSP)
32.00±1.15a
10.33±1.17a
4.23±0.12c
5.53±0.27bc
2.27±0.03d

Means within rows with different superscript are significantly different (P<0.05). PCV = Pack Cell Volume, Hb= Haemoglobin, RBC =Red
Blood Count, WBC= White Blood Cell and PLT =Platelet.

Figure 1. Photomicrograph (H & E 100x) of the intestine of O. niloticus fed with the control diet.

Figure 2. Photomicrograph (H & E 100x) of the intestine of O. niloticus fed with 25% MSP dietary inclusion level.
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Figure 3. Photomicrograph (H & E 100x) of the intestine of O. niloticus fed with 50% MSP dietary inclusion level.

Figure 4. Photomicrograph (H & E 100x) of the intestine of O. niloticus fed with 75% MSP dietary inclusion level.

Figure 5. Photomicrograph (H & E 100x) of the intestine of O. niloticus fed with 100% MSP dietary inclusion level.

was observed to be normal as well. Degenerative
changes especially at the tip of the villi were noticed
in diet 2 (25% MSP) and 3 (50%MSP) (plate 2 and 3).
This was also followed by the loss of structural
integrity of the cell and sloughing of mucosal layer.
The reason for the changes cannot be explained.
There was no sign of degeneration of mucosal layer
and villi in the intestines of the fish fed 75% and
100% MSP (plate 4 and 5). The structural integrity of

the cell is intact and villi remain separated. Although
mild changes such as slight erosion of the villi were
noticed, it is not likely to impair digestion process
since the mucosal layer responsible for secretion of
digestive enzymes was not destroyed (plate 5). This
further implies that the peptide hormone
(cholecystokinin) was not adversely altered as well.
Cholecytokinin (CCK) is produced by specific
endocrine cells found in the intestinal mucosa

S. C. Iheaanacho et al. / Turk. J. Fish. Aquat. Sci. 18: 377-384 (2018)

(Kamisaka et al., 2003), and plays important role in
the digestive structure of fish and other vertebrates
(Murkshita, Kurokawa, Nilsen, & Ronnestead, 2009;
Webb, Khan, Nunez, Ronnestad, & Holt, 2010;
Micale et al., 2014).

Conclusion
Research for alternative energy source in fish
diet has become imperative as the conventional
feedstuffs are expensive and farmers can no longer
afford their use in fish diets. The present study has
clearly shown that melon seed peel increased growth
and haematological indices. Histological examination
of the fish revealed that melon seed peel even at 75
and 100% dietary inclusion levels had no deleterious
effect on the fish, thus did not adversely altered the
normal digestive process and the peptide hormone
(cholecysotkinin) in the intestinal mucosa. This is to
affirm that melon seed peel can replace maize as
energy source in the diet of Oroechromis niloticus.
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