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A fifty-six (56) day experiment was conducted to evaluate the growth performance and feed utilization in Clarias 
gariepinus fingerlings fed with six iso-nitrogenous diets in which oven-dried melon (Citrillus lanatus) seed peel meal 
(MSPM) was substituted for yellow maize at 0, 20, 40, 60, 80 and 100% inclusion levels. A total of  270 fingerlings 
of  C. gariepinus (mean weight: 7.40 ± 0.02 g) were randomly allocated into eighteen plastic bowls (50-litre 
capacity) at 15 fish per bowl and fed the control and experimental diets twice daily at 5% of  their body weight. 
Proximate composition of  melon seed peel meal-supplemented diets and fish carcass was determined using 
standard procedures. Results showed that crude protein was highest (60.75%) in fish fed diet 2 (20% MSPM-
supplemented diet) and least (58.21%) in fish fed diet 4 (60% MSPM-supplemented diet). Fish fed diet 2 (20% 
MSPM-supplemented diet) had statistically (p < 0.05) superior values of  MWG (48.27 g), SGR (1.56%/day) and 
FCR (0.48) beyond which growth and feed utilization indices gradually declined with increased level of  MSPM 
inclusion. This study demonstrated that 20% substitution level of  oven-dried melon seed peel meal produced 
the best growth and feed utilization in C. gariepinus. 
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INTRODUCTION
Formulation and production of  high quality feed 
which accounts for about 60% of  the overall cost 
of  fish production determines the viability and 
profitability of  an aquaculture venture (Balogun et 
al., 2016). Maize meal which is one of  the major 
sources of  metabolisable energy in most 
compounded catfish feeds is also extensively used 
for both human and livestock consumption 
(Aderolu et al., 2011). Wider utilization of  maize in 
formulated fish feeds is becoming increasingly 
unjustifiable in economic terms because it is 
expensive and not always supplied in sufficient 
quantities. This necessitated the need to search for 
cheaper and under-utilized energy-rich feed 
ingredients of  high nutritional value such as 
melon seed peel. Earlier studies had attempted to 
increase the use of  unconventional feedstuffs to 
replace conventional feed ingredients like maize 
and fishmeal in fish diets (Baruah et al., 2003; Eyo 
and Ezechie,  2004; Aderolu et al., 2011; Azaza et 
al., 2015; Balogun et al., 2016). Despite the 
availability of  most seeds, their use as fish 
feedstuffs is usually restricted by the presence of  
one or more endogenous anti-nutritional 
compounds such as saponins, tannins, phytates, 
oxalates and hydrogen cyanide. Anti-nutritional 

factors decrease bio-availability of  minerals 
and/or form complexes with digested food 
materials, thereby decreasing the absorption of  
nutrients in the gastro-intestinal tract and 
ultimately reducing growth in animals (Jimoh and 
Aroyehun, 2011). Several other studies have also 
been conducted on the use of  agricultural by-
product meals as dietary protein or energy sources 
in fish feed (Adekoya et al., 2004; Bhatnagar et al., 
2004; Adeparusi and Agbede, 2005; Abdelhamid et 
al., 2006; Adewolu, 2008; Olawepo et al., 2014). 
Currently, these product meals are becoming 
more expensive because of  the increasing 
utilisation by humans and as livestock feedstuffs. 
This current situation necessitates a continuous 
search for other alternative cheap feedstuffs from 
unconventional sources. Melon (Citrillus lanatus) 
seed peel or husk which is usually discarded as a 
waste after shelling of  melon seeds is a typical 
agricultural by-product which has not been 
utilized as fish feed. This study was designed to 
assess the feasibility of  utilising melon seed peel as 
an alternative dietary energy source on the growth 
performance and feed utilization in Clarias 
gariepinus fingerlings.
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MATERIALS AND METHODS
Experimental diet formulation and 
preparation 
Five (5) kilograms of  melon seed peels were 
collected from a melon shelling and milling 
factory at Bodija Market, Ibadan, Oyo State, 
Nigeria. The peels sundried for 3 days were sieved 
using a hand sieve. The sundried peels were then 
dried at 50°C for 48 h in an electric oven (Fan 
Azma Gostar, BM 55 Model), ground into 
powdery form with the aid of  a grinding machine 
and stored in an airtight container. The proximate 
composition of  melon seed peel meal (MSPM) as 
determined in this study was: 14.65% crude 
protein; 4.27% crude lipid; 6.05% crude fibre; 
8.56% ash; 7.83% moisture and 58.64% nitrogen-
free extract. Six iso-nitrogenous (40% crude 
protein) experimental diets were formulated using 
Pearson's square method (Table 1). Oven-dried 
melon seed peel meal (MSPM) was substituted for 
yellow maize meal at graded levels of  0% (0.00 g = 
Diet 1), 20% (4.46 g = Diet 2), 40% (8.93 g = Diet 
3), 60% (13.39 g = Diet 4), 80% (17.86 g = Diet 5) 
and 100% (22.32 g = Diet 6) (Table 1). The 
formulated diets were prepared by thoroughly 
mixing the dry ingredients using a mixer (Pars 
Electric Company, Tehran, Iran) after which palm 
oil and hot water were added to the dry mixture to 
form a homogenous paste. Each diet mixture was 
steam-pelleted through a 2-mm diameter disc 
aperture of  Hobart pelleting machine (A-2007 
Model, UK). The pellets were again sundried on 
clean concrete slabs, cooled to room temperature 
and packaged in separate airtight containers prior 
to experimental feeding.

Experimental arrangement and fish feeding 
trial 
Three hundred and twenty (320) C. gariepinus 
fingerlings (mean weight = 7.40 ± 0.08 g) were 

procured from a reputable fish farm in Okitipupa, 
Ondo State, Nigeria and transported in an open 
50-litre water-filled plastic container to the Fish 
Nutrition laboratory, Department of  Fisheries 
and Aquaculture Technology, Olusegun Agagu 
University of  Science and Technology, Okitipupa, 
Ondo State, Nigeria. The fish were acclimatized in 
an open 2 m x 2 m plastic tank for 7 days and were 
fed twice daily (07.00 and 17.00 hours) with the 
control diet at 5% of  their body weight. A total of  
270 uniformly-sized C. gariepinus fingerlings were 
batch-weighed using a high-precision weighing 
balance (OHAUS LS, Model 2000, Bradford, 
Massachusetts, USA) and randomly distributed 
into eighteen plastic bowls at a stoking density of  
fifteen (15) fish per bowl. Six dietary treatments 
(arranged as three replicates per treatment) were 
randomly assigned to the experimental bowls 
making eighteen (18) treatment units. Each diet 
was fed to the experimental fish twice daily (07.00 
and 17.00 hours) at 5% of  their body weight for 56 
days. Fish mortality was monitored daily while fish 
weight in each tank was determined weekly and 
diet quantity adjusted according to new weight 
gain. Eight (8) grams of  each diet sample as well as 
six (6) fish per treatment sacrificed at the 
commencement and end of  the feeding trial were 
proximately analyzed according to the methods of  
Association of  Official Analytical Chemists 
(AOAC, 2011). Selected physico-chemical 
parameters of  water in the fish culture bowls were 
measured initially and weekly throughout the 
experimental period. Temperature was measured 
with the aid of  mercury-in-glass thermometer, 
dissolved oxygen values were measured using 
dissolved oxygen meter (YSI 55, Yellow Springs 
Incorporated, Ohio, USA) while pH values were 
determined by means of  pH meter (LT-Lutron 
pH-207, Taiwan).

Adesina et al.: Growth Performance and Feed Utilisation in Clarias gariepinus 
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Determination of  feed utilization and growth 
performance indices
Effects of  the six dietary treatments on fish 
growth performance and feed utilization were 
evaluated according to the formulae of  Sogbesan 
and Ugwumba (2008), Jimoh and Aroyehun 
(2011), Iheanacho et al. (2017) and Adesina and 
Ikuyeju (2019) as follows:
Mean weight gain (MWG) = 

{Final weight (g) - initial weight (g)}        Eq. (1)

Percentage weight gain (PWG) (%) =

    Eq. (2)

Feed intake (g) = Summation of  the quantities 
of  feed supplied to fish in each 
treatment throughout the 
experimental period        Eq. (3)

Specific growth rate (SGR) (%/day) =

   Eq. (4)

Food Conversion Ratio (FCR) = 

   Eq. (5)

Protein intake (g of  protein in 100g diet/fish) = 

     Eq. (6)

Protein Efficiency Ratio (PER) =

     Eq. (7)

Nitrogen metabolism (NM) =
 

     Eq. (8)

Where:           t = experimental period in days
                0.549 = metabolism factor.
Percentage Survival (PS) (%) =

     Eq. (9)

Data Analysis
Data obtained were analyzed using one-way 
analysis of  variance (ANOVA). Duncan's multiple 
range test was used to separate the differences 
between mean values at P < 0.05. All analyses were 
computed using SPSS package version 20.0. Data 
were presented as mean value ± standard 
deviation. 

Table1: Gross ingredient composition (g/100 g diet) of  experimental diets

Dietary ingredients  Diet 1  
0% MSPM  
(control)  

Diet  2  
20%  MSPM  

Diet  3  
40% MSPM  

Diet  4  
60% MSPM  

Diet 5  
80% MSPM  

Diet 6
100% MSPM

Fishmeal 
 

24.00
 

24.00
 

24.00
 

24.00
 

24.00
 

24.00
Groundnut cake

 
23.00

 
23.00

 
23.00

 
23.00

 
23.00

 
23.00

Soybean meal 
 

20.68
 

20.68
 

20.68
 

20.68
 

20.68
 

20.68
Yellow maize 

 
22.32

 
17.86

 
13.39

 
8.93

 
4.46

 
-------

Melon seed peel 
meal

 

-------

 

4.46

 

8.93

 

13.39

 

17.86

 

22.32

Wheat offal

 

3.00

 

3.00

 

3.00

 

3.00

 

3.00

 

3.00
Vit./mineral

 
premix*

 

1.00

 

1.00

 

1.00

 

1.00

 

1.00

 

1.00

Salt

 

2.00

 

2.00

 

2.00

 

2.00

 

2.00

 

2.00
Palm oil 2.00 2.00 2.00 2.00 2.00 2.00
Cassava starch 2.00 2.00 2.00 2.00 2.00 2.00
Total (g) 100.00 100.00 100.00 100.00 100.00 100.00

MSPM = melon seed peel meal
*Each kilogram of  vitamin/mineral premix contained the following:
Vit. A: 1,000,000 IU; Vit. B : 250 mg; Vit. B : 1750 mg; Vit. B : 875 mg; Vit. B : 2500 mg; Vit. C: 12,500 mg; Vit D : 600,000 1 2 6 12 3

IU; Vit. E: 12,000 IU; Vit. K : 15 mg; Calcium D-pantothenate: 5000 mg; Nicotinic acid: 3750 mg; Folic acid: 250 mg; Cobalt: 3

24,999 mg; Copper: 1999 mg; Iron: 11,249 mg; Selenium (Na SeO . 5H O): 75 mg; Iodine (Potassium iodide): 106 mg; Anti-2 3 2

oxidant: 250 mg. 

Manufacturer: DSM Nutritional Products Limited, Basle, Switzerland, Europe.
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RESULTS AND DISCUSSION
Proximate composition of  experimental diets
The proximate composition of  the experimental 
diets which varied significantly (p < 0.05) 
suggested that the substitution levels of  melon 
seed peel meal affected the proximate 
composition of  the diets (Table 2). The crude 
protein content was highest (41.40%) in Diet 1 
(control) and lowest (39.40%) in Diet 2, though 
not significantly different (p > 0.05). Despite the 
variation, the protein requirements of  C. gariepinus 
fingerlings were met by the quantity provided in 
the experimental diets. Adegbesan et al. (2018) 
reported that the best growth rate and feed 
conversion efficiency in C. gariepinus could be 
achieved with a diet containing 38 - 42% crude 
protein. The present values were also in harmony 
with 43.97 – 44.28% reported by Iheanacho et al. 
(2018) for melon seed peel meal-based diets fed to 
Oreochromis niloticus juveniles. The crude lipid 
content which was highest (6.50%) in Diets 1 and 

5 and was least (5.50%) in Diet 4 however 
exceeded values ranging from 4.15 – 4.37% 
reported by Iheanacho et al. (2018) in similar 
melon seed peel meal-based diets. The crude fibre 
content of  the experimental diets was lowest 
(4.80%) in Diet 1 (control) and highest (5.90%) in 
Diets 4 and 6. The crude fibre values recorded 
during the study were approximately twice 2.57 – 
2.71% recorded by Iheanacho et al. (2018) for 
similar melon seed peel meal-based diets. Values 
of  the ash content ranged from 7.80% in Diet 4 to 
11.20% in Diet 6 and were comparable to 10.73 – 
11.35% in melon seed peel meal-based diets 
reported by Iheanacho et al. (2018) while the 
moisture content (7.90 - 12.30%) however 
exceeded 5.37 – 6.08% reported by them. The 
NFE values (24.60 – 31.45%) in the experimental 
diets which were comparable with 31.56 – 32.86% 
documented by Iheanacho et al. (2018) therefore 
confirmed the dietary potential of  melon seed 
peel meal as an unconventional energy feedstuff.

Table 2: Proximate composition of  graded levels of  melon seed peel meal-supplemented diets fed to C. 
gariepinus fingerlings

Proximate indices  
(%)  

Diet 1  
0% MSPM  
(Control)  

Diet 2  
20% MSPM  

Diet 3  
40% MSPM  

Diet 4  
60% MSPM  

Diet 5  
80% MSPM

Diet 6
100% MSPM

Dry matter 
 

90.90±0.27b

 
91.80±0.52a

 92.10±0.01a

 
89.70±0.41b

 
91.60±0.32a 87.70±0.07c

Moisture 
 

9.10±0.56c

 
8.20±0.27d

 
7.90±0.11d

 
10.30±0.24b

 
8.40±0.35d 12.30±0.16a

Crude protein 
 

41.40±0.01a

 
39.40±0.21a

 
39.90±0.31a

 
39.80±0.01a

 
40.15±0.13a 40.30±0.51a

Crude lipid 

 
6.50±0.11a

 

6.10±0.12a

 
5.90±0.04a

 

5.50±0.13b

 

6.50±0.11a 5.70±0.31b

Crude fibre 

 

4.80±0.22b

 

5.40±0.41a

 

5.60±0.15a

 

5.90±0.32a

 

5.60±0.22a 5.90±0.32a

Ash 10.50±0.34a

 

10.90±0.32a

 

9.60±0.15b

 

7.80±0.72c

 

7.90±0.34c 11.20±0.16a

Nitrogen-free extract 27.70±0.24b 30.00±0.11a 31.10±0.32a 30.70±0.41a 31.45±0.05a 24.60±0.13c

Mean values with different superscripts along the same row are significantly different (p < 0.05).                     
MSPM = melon seed peel meal

Physico-chemical parameters of  fish culture 
water medium
Selected water quality parameters in the fish culture 
medium are presented in Table 3. The mean weekly 
values of  pH (7.57 ± 0.06 - 7.81 ± 0.04) significantly 
(p < 0.05) exceeded the initial value (6.35 ± 0.15). 
Likewise, temperature readings across the 

o o
treatments (27.49 ± 0.07 C - 28.63 ± 0.15 C) were 
significantly higher (p < 0.05) than the initial value 

o(26.15 ± 0.07 C) while the initial (5.43 ± 0.01 mg/l) 
and subsequent weekly values (5.32 ± 0.61 mg/l - 
5.60 ± 0.42 mg/l) of  dissolved oxygen 
concentration exhibited no significant variation. 
Physicochemical parameters of  water recorded in 

this study fell within the range reported by Devi 
(2013) for ideal growth of  cultured tropical fishes. 
The recorded values for temperature, DO and pH 
also fell within the optimal requirements for 
freshwater fish production (Ochang et al., 2007; 
Anyanwu et al., 2012). The values recorded for the 
three parameters were within the tolerance limits for 
C. gariepinus reported by Adekoya et al. (2004) and 
Bhatnagar et al. (2004). The authors reported 25 - 

o30 C temperature range and dissolved oxygen 
concentration of  4 – 8 mg/L as being ideal for C. 
gariepinus culture. Adekoya et al. (2004) and Santhosh 
and Singh (2007) also recommended pH values 
between 7.5 and 8.5 which overlapped with the 
values recorded to be ideal for C. gariepinus culture. 

Adesina et al.: Growth Performance and Feed Utilisation in Clarias gariepinus 
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Carcass proximate composition of  C. gariepinus 
fingerlings
Table 4 which shows significant variations (p < 
0.05) in the carcass proximate composition of  C. 
gariepinus fingerlings fed the graded levels of  
melon seed peel meal-based diets suggested that 
the varied substitution levels of  melon seed peel 
meal in the diets affected fish body composition. 
The moisture content was significantly higher (p < 
0.05) in the fish fed the control diet (diet 1) than in 
the fish fed the experimental melon seed peel-
substituted diets which was probably due to the 
variation recorded in the other proximate 
components of  the fish carcass. The carcass crude 
protein levels (58.21 – 60.75%) in the post-
treatment fish significantly (p < 0.05) exceeded the 
initial pre-treatment value (57.80%). The result 
could be attributed to increase in the synthesis of  
tissue protein in the experimental fish as suggested 
by Tiamiyu et al. (2015) and corroborated by 

Fountoulaki et al. (2003) that fish growth was not 
due to weight gain alone. The results obtained also 
possibly indicated that melon seed peel meal 
contains some essential nutrients which aided new 
protein formation when compared to the fish fed 
the control diet. The initial carcass crude lipid 
content (8.40%) was not significantly different (p 
> 0.05) from the final values which ranged from 
7.50% (in the fish fed Diet 4) to 8.40% (in the fish 
fed Diet 2). Moreover, the moderately high level 
of  carcass lipid content in the experimental fish 
probably suggested an enhanced lipid production 
in the fish (Fountoulaki et al., 2003). The initial ash 
content (9.01%) was significantly (p < 0.05) lower 
than the ash content values in the fish fed Diets 4 
and 6. NFE values ranged from 2.64% in the fish 
fed Diet 2 to 3.88% in the fish fed Diet 5 and were 
significantly (p < 0.05) lower than the initial value 
(6.49%). 

Table 3: Selected physico-chemical parameters measured during the experimental period

Dietary Treatment Water 
Temperature (oC) 

DO (mg/l) pH 

Initial values 
Mean weekly values 

26.15 ± 0.20b 5.43 ± 0.01a 6.35 ± 0.15b 

0% MSPM  28.60 ± 0.32a 5.51 ± 0.31a 7.59 ± 0.17a 
20% MSPM  28.63 ± 0.15a 5.39 ± 0.17a 7.68 ± 0.05a 
40% MSPM  27.78 ± 0.21a 5.60 ± 0.42a 7.76 ± 0.23a 
60% MSPM  27.49 ± 0.07a 5.48 ± 0.07a 7.57 ± 0.06a 
80% MSPM  28.41 ± 0.18a 5.32 ± 0.61a 7.73 ± 0.15a 
100% MSPM  27.83 ± 0.20a 5.45 ± 0.13a 7.81 ± 0.04a 

Mean values along the same column with different superscripts are significantly different (P<0.05). 
MSPM = melon seed peel meal

Proximate  
Parameters  
    

(%)
  

Pre-
treatment 
carcass 
values 

 

 
Diet 1         
0% MSPM             
(control)         

 

Experimental  
 Diet 2     

20% MSPM
 

         

     Dietary  
Diet 3    
40% MSPM

 
 

Treatments  
Diet 4       60%  
MSPM

 
 

 
Diet 5    
80% MSPM

 

Diet 6    
100% MSPM

 Moisture

 Crude protein 

 

 11.98±0.41a

 57.80±0.07c

 

 

8.87±0.34d

 58.45±0.41b

 

9.71±0.17b

 60.75±0.52a

 

9.44±0.33c

 60.50±0.01a

 

9.91±0.41b

 58.21±0.41b

 

10.06±0.27b

59.12±0.01ab

9.41±0.42c

59.40±0.51ab

Crude lipid 

 

8.40±0.02a

 

 

8.10±0.01a

 

 

8.40±0.01a

 

 

7.90±0.31a

 

 

7.50±0.06a

 

 

8.10±0.41a

 

7.80±0.11a

Ash 

 

9.01±0.60b

  

10.40±0.04ab

  

10.60±0.01ab

  

9.60±0.48b

  

11.00±0.06a

  

10.10±0.50ab

 

11.10±0.03a

Nitrogen-free 
extract 

6.49±0.01a

 

3.64±0.02b

 

2.64±0.31c

 

3.15±0.34b

 

3.47±0.52b

 

3.88±0.31b 3.40±0.61b

Table 4: Carcass composition (%) of  C. gariepinus fingerlings fed graded levels of  melon seed peel meal diets

Mean values with different superscripts along the same row are significantly different (p < 0.05). 
MSPM = melon seed peel meal
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Growth performance and feed utilization in C. 
gariepinus fingerlings
The growth performance and feed utilization 
efficiencies in the experimental fish during the 
period of  study exhibited significant variations (p 
< 0.05) as shown by increase in weight (Table 5). 
Mean weight gain (48.27 g) was significantly 
higher (p < 0.05) in the fish fed 20% melon seed 
peel meal (MSPM)-based diet, followed by the fish 
fed 40% and 60% MSPM-based diets while the 
least MWG (37.38 g) recorded in the fish fed 100% 
MSPM-based diet was not significantly different 
(p > 0.05) from the values recorded in the fish fed 
the control and 80% MSPM-based diets. This 
implied that MSPM as an energy source improved 
fish growth as reported by Orire and Ricketts 
(2013) in O. niloticus juveniles fed melon seed peel 
meal-incorporated diets. By contrast, the higher 
MWG values recorded reflected superior growth 
when compared to the values reported by 
Iheanacho et al. (2018) in O. niloticus juveniles fed 
similar melon seed peel meal-based diets. Similarly, 
fish fed 20% MSPM-based diet had the highest 
specific growth rate (SGR) value (1.56%/day)) 
while those fed 0%, 80% and 100% MSPM-based 
diets had the least SGR (1.40%/day). The SGR 
value in the fish fed 20% MSPM-based diet was 
not significantly different (p > 0.05) from the SGR 
in the fish fed 40% and 60% MSPM-based diets 
but was significantly different (p < 0.05) from the 
SGR in the fish fed 0%, 80% and 100% MSPM-
based diets. The higher SGR in the fish fed 20% 
MSPM-based diet indicated that it best converted 
dietary nutrients to flesh when compared to the 
fish fed with the other diets. These higher SGR 
values reflected better growth when compared to 
the values reported by Iheanacho et al. (2018) in O. 
niloticus juveniles fed similar melon seed peel meal-
based diets.

The progressive reduction in growth with higher 
MSPM substitution above 20% level probably 
resulted from poor utilisation of  diets at higher 
levels which could probably be linked to high 
levels of  fibre content and residual anti-nutrients 
in the diets (Adewolu, 2008). Similarly, Gatlin 
(2010) pointed out that increasing fibre content 
beyond the basal level in certain fish species could 
reduce fish growth owing to poor digestion of  
cellulose. Fakunle et al. (2013) also reported that 
toxic components or anti-nutritional factors in 

most agricultural by-products might irritate the 
digestive tract and cause reduced feed intake and 
growth. Aderolu et al. (2011) stated that high fibre 
content in the diets of  C. gariepinus reduces the rate 
of  nutrient absorption and thereby causes poor 
growth. Oyelere et al. (2016) also reported that C. 
gariepinus manifested poor handling of  high fibre 
in its diets. This probably accounted for the 
progressively reduced growth performance of  the 
fish fed MSPM substitutions above 20% level. 
Earlier, Nwanna et al. (2009) stated that very high 
substitution levels of  unconventional dietary 
carbohydrate sources often result in poor fish 
performance. Similar findings in C. gariepinus fed 
diets containing Moringa oleifera leaf  meal, toasted 
Senna obtusifolia seed meal and soaked Bauhinia 
monandra seed meal respectively were reported by 
Dienye and Olumuji (2014), Bake et al. (2016) and 
Balogun et al. (2016). The decreased trend in 
growth performance and feed utilization of  the 
experimental fish with increased substitution 
levels of  MSPM suggested that it has the potential 
of  replacing yellow maize provided it is 
incorporated at low levels of  substitution in the 
diet of  C. gariepinus and thereby reduce the cost of  
fish feed.

Feed conversion ratio (FCR) values recorded in 
the fish fed 0%, 80% and 100% MSPM-based 
diets was significantly higher (p < 0.05) than the 
value in the fish fed 20% MSPM-based diet. The 
lowest FCR suggested that C. gariepinus fingerlings 
effectively utilized MSPM at 20% substitution and 
efficiently converted the feed to flesh. The low 
FCR showed a better feed utilization when 
compared with the values reported by Iheanacho 
et al. (2018) in O. niloticus juveniles as well as values 
reported for C. gariepinus fingerlings by Dienye and 
Olumuji (2014) and Oyelere et al. (2016) 
respectively.

Protein intake (PI) was highest (9.26 g/100g 
diet/fish) in the fish fed 40% MSPM-based diet 
but was not significantly different (p > 0.05) from 
the values in the fish fed the control diet and 20% 
MSPM-based diet. However, it was significantly 
higher (p < 0.05) than the values recorded for fish 
fed 60% - 100% MSPM-based diets which 
probably suggested optimal intake of  dietary 
protein by the fish fed 20% and 40% MSPM-
based diets. The PI values recorded indicated 

Adesina et al.: Growth Performance and Feed Utilisation in Clarias gariepinus 



better dietary protein utilization when compared 
with  g/100g diet/fish 
Adesina and Ikuyeju (2019) in C. gariepinus 
fingerlings fed pawpaw leaf  meal . 
Protein efficiency ratio (PER) was significantly 
higher (p < 0.05) in the fish fed 20% MSPM-based 
diet than in the control and other experimental 
diets. The lowest (4.08) PER value which was 
recorded in the control group was not significantly 
different (p > 0.05) from the values recorded in 
the fingerlings fed 80% and 100% MSPM-based 
diets. The higher PER values reflected better 
dietary protein utilization compared to the values 
reported by Iheanacho et al. (2018) in O. niloticus 
juveniles fed similar melon seed peel meal-based 
diets. 

The percentage survival (86.67%) recorded for 
fish fed 0%, 20%, 60%, 80% and 100% MSPM-
based diets was significantly higher (p < 0.05) than 
82.22% recorded in the fish fed 40% MSPM-
based diet. The fish survival rate observed in this 

0.84 – 1.33 reported by 

-based diets

study compared favourably with 86.67 - 100% 
reported by Iheanacho et al. (2018) in O. niloticus 
juveniles fed similar MSPM-supplemented diet. 
The result, however, contradicted 48.00 - 86.00% 
rate recorded by Anyanwu et al. (2015) in C. 
gariepinus fingerlings fed Azadirachta indica leaf  
meal-based diets. The relatively high survival rates 
recorded in this study probably reflected high 
acceptability of  the MSPM-based diets by fish 
coupled with good handling, adequate water 
quality management, proper feed processing and 
suitability of  oven-dried MSPM substitutions in 
the diet of  C. gariepinus. Survival of  fish has been 
shown to strongly depend on the tolerance level 
of  the fish species as well as the nature and level of  
anti-nutrients in the feedstuff  (Oyelere et al., 
2016). The acceptance of  the oven-dried MSPM-
based diets in this study as reflected by the growth, 
feed utilization and survival indices has 
established the elasticity of C. gariepinus fingerlings 
to efficiently utilize a wide range of  
unconventional feed ingredients.
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Growth and feed 
utilization parameters  

Diet 1  
0% MSPM  

 
(Control)

 

Diet 2      
20% MSPM  

Diet 3  
40% MSPM  

Diet 4  
60% MSPM  

Diet 5  
80% MSPM

Diet 6
100% MSPM

Initial mean weight (g)

 
 

7.40±0.21a

 

 
 

7.41±0.01a

 

 
 

7.39±0.05a

 

 
 

7.38±0.12a

 

 
 
7.40 ±0.03a

 
 

7.41±0.04a

Final mean weight (g)

  
 

44.97±0.14c

 

 
 

55.68±0.08a

 

 
 

50.13±0.08b

 

 
 

49.15±0.24b

 

 
 

45.23±0.11c

 
 

44.79±0.11c

Mean weight gain (g)

 
 

37.57±0.15c

 

 
 

48.27±0.08a

 

 
 

42.74±0.01b

 

 
 

41.77±0.26b

 

 
 

37.83±0.39c

 
 

37.38±0.04c

Percentage weight 
gain (%)

  

507.70±0.06e

 

 
 

651.42±0.16a

 

 
 

578.35±0.03b

 

 
 

566.00±0.40c

 

 
 

511.22±0.09d

 
 

504.45±0.19e

Total feed intake (g)

 
 

1000.23±0.41c

 

 
 

1040.12±012a

 

 
 

1044.42±0.32a

 

 
 

1015.76±0.04b

 

 
 

1000.90±0.32c

 
 

998.45±0.25c

Mean feed intake (g)

 

22.23±0.02b

 

 
 

23.11±0.12a

 

 
 

23.21±0.21a

 

 
 

22.57±0.12a

 

 
 

22.24±0.03b

 
 

22.19±0.11a

Feed conversion ratio

  

0.59±0.10a

 

  

0.48±0.03b

 

  

0.54±0.13a

 

  

0.54±0.27a

 

  

0.59±0.04a

 

  

0.59±0.13a

Specific growth rate 
(%/ day)

  

1.40±0.12b

 

 
 

1.56±0.02a

 

 
 

1.49±0.01ab

 

 
 

1.47±0.01ab

 

 
 

1.40±0.01b

 
 

1.40±0.03b

Nitrogen metabolism

 
 

805.03±0.23d

 

  

969.82±0.15a

 

  

884.20±0.35b

 

  

869.00±0.20c

 

  

809.03±1.32d

  

802.42±1.13d

Protein intake

 

9.21±0.03a

 

9.11±0.13a

 

9.26±0.04a

 

8.98±0.02b

 

8.93±0.21b 8.94±0.14b

Protein efficiency 
ratio

4.08±0.23c 5.30±0.15a 4.62±0.35b 4.65±0.20b 4.24±1.32c 4.18±1.13c

Percentage survival 
(%)

86.67±0.31a 86.67±0.24a 82.22±0.41b 84.44±1.23ab 86.67±0.25a 86.67±1.03a

Mean values with different superscripts along the same row are significantly different (p < 0.05). 
MSPM = melon seed peel meal

Table 5: Feed utilization and growth performance indices of  C. gariepinus fingerlings fed melon seed peel 
meal-based diets for 56 days
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CONCLUSION
The study demonstrated that 20% level of  
substitution of  melon seed peel meal for yellow 
maize meal component of  the diet produced the 
best feed utilization and growth performance in C. 
gariepinus fingerlings. Utilization of  melon seed 
peel which is a cheap and readily available 
unconventional feed ingredient is therefore 
recommended to replace yellow maize meal 
component. However, a study of  the anti-
nutrients present in melon seed peel is essential in 
order to fully exploit its nutritional potentials. 
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