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ABSTRACT

Utilization of agricuitural waste- melon shell by hybrid catfish (heteroclarias) 3.92+0.05g was
investigated in this research. Five isonitrogenous diets containing 40% crude protein with inclusion levels
of melon shell meal (MSM) at 0%, 25%, 50%, 75% and 100% in replacement of maize meal was fed to
heteroclarius species for 56 days. The results indicated significant differences (P<0.05) in the growth
parameters and body compositions. Diet containing 50% melon shell meal gave a significantly high mean
weight gain, specific growth rate, protein efficiency ratio, apparent protein utilization and low feed
conversion ratio respectively. The experiment supported the inclusion of melon shell meal up to 50%
without detrimental effects on the growth of the fish.
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INTRODUCTION

Fish farming involves raising fish commercially in tanks or enclosures usually for food However,
greatest challenges in aquaculture is in high cost of feed ingredients which makes the feed industries and
farmers to compromlse quality for afﬁ)rdﬂblhty (FAQ, 2008). Agricvltural waste is waste produced at
agricultural premises as a result of agricultural activity. Agricultural waste and by-products have been
extremely emnloyed in ruminant nutrition in many parts of the world as a substitute for concentrate feeds
which are usually very expensive (Akinfemi, 2010). In Nigeria, only a few portions are used by ruminants
while the largest proportion are burnt or discarded leading to environmental pollution and health hazards.
Ruminants are endowed with the ability to convert low qualily feed into high quality protein and utilize
feeds from land not suitable for cultivation of crop, but however, the utilization of these quality crop
residucs are hampcred by its low protein content, high fiber, low vitamins mineral and digestibility
(Akinfemi, 2010).

Melon calld the colesynthiscitrulluslanatus is a West African oil seed (Furga, 1981). Where it can
still be found in the wild in a diversity of forms together with other citrullus species. In Nigeria, there are
two major types, one with small fruits that are generally bitter and mainly used for their seeds, this is the
probable ancestor of cgusi melon. The other type has fruits that are mainly used as a source of water during :
periods of drought or as cooking melons, Melon seed comprises overlapping group of cultivars that yield ©
seed or edible fruits. Most important in Africa are cultivars of which the only cdible portion are the seeds. |
The fruit pulp of these cultivars is too bitter for human consumption. In West Africa, they are called 'egusi’, .
derived from the Yoruba language, in wolof, they arc called 'bercf. In the Kalahari region, the sceds are -
considered a delicacy. Afterroasting, they are ground into a coarse, whitish meal, which is nutritious and
pleasantly nutty-tasting. Melon secds contain fairly high amount of unsaturated fatty acid and linoleic acid
(Girgis and Said, 1968) suggesting a possible hypo-cholesterolic cllect (lowering of blood cholesterol).
The oil is used for cooking and for cosmetic purposes and is of interest to the pharmaceutical industry. The
resicue from oil extraction is made into balls that are {ried to produce a local snack called 'robo'in Nigeria,
or is used as cattle feed. The oil is used in making soaps and it is also used as substitute for coffee when
roasted. The composition of dried ::g_ﬁusi seed without shell per bag is: water 5.1g, energy 2340kg, pmtcin
28.3g, fat 47.4g, carbohydrate 15.3g, Ca 54mg, Fe 7.3mg, Hiiamin 0.19mg Riboflavin 0, 15mg, niacin
3.55mg, folate 2mg, ascorbic acid 9.6mg (USDA, 2002).

Mellon shell is a seed casing when slightly twisted by holding the top end and bottom end between
the thumb and index finger of each hand and then pulled apart to reveal the white tcardrop shaped seed.
Science and engineering have been involved to help in shelling the seed shell without destroying the seed -
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itself. Melon shell is light brown in colour and it usually floats in water because it 1s light in weight
Schippers, (2002) and Adekunle, (2008). The shell is considered as part of agricultural wastes, because itis
the outer cover of the seed which is normally discarded. This experiment therefore, seeks to replace maize
with melon shell as energy source in the practical diets of hybrid catfish (Heteroclarias)

MATERIALSAND METHOD

The experiment was carried out in the Laboratory of Water Resources, Aquaculture and Fisheries
Technology of Federal University of Technology Minna, Gidan-Kwano Campus, Niger State, Nigeria.
Hybrid Catfish (Heteroclarias) fingerlings with an average weight 3.92+0.05g were transported from
T.J.FARM Ilorin Kwara state to the departmental farm and acclimatized in concrete Tank for three weeks.
The feed stufls used were purchased at Minna central market and [badan which are maize, groundnut-cake,
fishmeal, palm-oil, and vitamin mineral premix whilc melon shell was gotten from egusi mill at Bida,
Niger state. The feed ingredients were milled separately and the feedstuffs were then analyzed for their
crude protein, lipid, ash and fiber content. Pearsons square method of feed formulation was used to
formulate five diets with a crude protein level of 40% for each diet with varying inclusion levels of melon
shell meal at 0%, 25%, 50%, 75% and 100% maize replacement. The feedstuffs were mixed thoroughly
with a little quantity of water to form consistent dough for each diet. The dough was then pelleted and oven
dried. The proximate chemical analysis which include; crude-protein, ash, lipid, and fiber content of the
five dicts were carried out according to the analytical method of AOAC (2000). Fish were randomly
stocked in triplicate, in 15 tanks at dimension of 30 x 60 x 30cm and stocked atrate of 15 fish per tank filled
up with 20liters volume of water. The fish werc fed the test diets at 3% body weight per day. The amount of
feed was calculated and readjusted fortnightly according to change in the bady weight, the feeding trial
lasted for 56 days. The fishes were bulk weighed bi-weekly and at the end of the experiment, all {ishes were
weighed individually and recorded. Water exchange was done on a daily bases with the siphoning of faces
and uneaten feed. The water quality parameters were monitored on a weekly bases for temperature using
clinical thermometer; dissolved oxygen according to the method of Wrinker's (Lind, 1979 APIHA, 1980);
Hydrogen iron concentration (pIl) was measured using a ETIL 7045/46 pH meter in the laboratory at room
temperature while conductivity was monitored using conductivity meter.

Chemical analysis

8 fishes were randomly selected and sacrificed f{or determination of initial carcass composition. And at the
end of the feeding trial, 7 fishes from each treatment were collected for determination of final whole
carcass composition.

General chemical analyses were carried out on feedstuffs, diets and feacal for their proximate analysis for
moisture, protein, lipid, ash and crude fibre, using standard procedures (AOAC, 2000).

Moisture

This is gravimetric measurement of moisture in the feedstufls, diets, and carcass — expressed as a
percentage of the initial sample weight. A representative sample was dried to a constant weight in an oven
at 110°C. Moisture (%) was expressed as = (W1-W2)/ W1 X100

Crude Protein (CP)
This determined by the Kjeldahl method by taken 0.5g-1.0g of the sample which was digested with 20mi of
concentrated sulphuric acid and a Selenium digestion tablet. Heated on a heating mantle until the solution
became clear. The ammonia in the digest were released when reacted with 10ml of 40% Sodium hydroxide
during distillation which was trapped in 2% boric acid mixed with methyl red indicator. 50-75ml of
distillate was collected and titrated against standard 0.1ml hydrochloric acid. A digest treated the same way
was used as the blank titre. Percentage crude protein value was calculated using the titre value for the blank
and test samples as follows:
% crude protein =Sample titre —blank titre x 0.1. x 0.014,x 6.25, x 100

Weight of sample (g)

Where,
1. Normality of hydrochloric acid




2. Molecular weight of nitrogen
3.Nitrogen factor; since protein is assumed to be 16% nitrogen

Crude Lipid

The method employed was that of solvent extraction using a Soxhlet extractor. Crude lipid in dicts was
determined by extraction with petrolcum ether in feedstuffs and fish carcasses. The extractis collected ina
cup and, when the process is complutcd the solventis evaporated and the remaining crude lipid is driedand
weighed. crude lipid was caleulated using following formula:

Crude lipid (%) = (extracted lipid/ sample weight) X 100

Crude Fibre (CF)

This method depends upon digestion of moisture free and solvent extracted sample with weak

acid solution and then with weak base solution. The remaining residuc is ashed and the

difference in weight on ashing is considered crude fibre (hydrolysis resistant organic matter). It is
expressed as; Fibre (%) =[(digested sample W1 —ashed sample W2) / sample weight] X100

Ash .
Ash content was determined as total inorganic matter by incineration of the sample at 600° C. -
Ash content was calculated according to the following formula; Ash (%) = (ash weight / sample welght) X
100 :

Nitrogen Free Extract (NFE)

Nitrogen free extract (carbohydrate) was calculated by subtrac tmg the total percentages of
‘moisture, crude protein, crude lipid, ash and crude {ibre from 100%.

NFE (%)= 100 ~(moisturc* +protein - lipid + ash -+ fibre**)

*Incase of dry matter basis, moisture was excluded

**Fibreis included here so that NFE represents potentially available carbohydrate

Acid insoluble Ash (AIA)

Forthe digestibility analysis, Acid insoluble ash of the diets and feacal samples were determined accordin g X

to Cockrell ez al., (1987). Tmh within each group were pooled for carcass analysis. All samples were -

analyzed in triplicate. The diet and the feacal samples were ashed at 600°C for 6 hours. After which they -

‘were boilded with 250 ml 10% hydrochloric acid (FC1) for 5-10 minutes. The solution was filtered through
ashless filter paper and thoroughly washed with hot water. The {ilter paper including the residue on the
filter paper were then put into a dry crucible and placed in a muffle furnace at 600 °C for 2 hours. The
resulting acid insoluble ash were cooled and weighed.
%Acid insoluble Ash=wt, of Acid Insoluble Ashx 100

Wt. of sample taken 1




Table 1: Formulated diets and their Proximate Compasition

DIETS
D1
- 0% 2 3 -
FEEDSTUFFS M(S) | (2?% (50% 2 5*-%»43) ; 0]3;‘, o
MS) MS) b (100% MS)
Control
Fishmeal (FM) 28.75 28.75 28.75 28.75 28.75
Groundnut Cake
_ 9 2
(GNC) 28.75 28.75 28.75 28.75 28.75
Maize meal (MM) | 37.5 28.13 18.75 | 9.38 0
| Mclon Shell Meal | _
(MSM) 0 9.38 18.75 28.13 37.5
Palm Oil . 3 | 3 3 3 3
Vitamin Premix ‘ 2 2 B 2 2
PROXIMATE
COMPOSITION
OF DIETS (%)
Crudc Protein 2 s |
(CP) 42.86 43.75 43.31 42.7 43.75
Lipid 21.00 29 12.00 ] 15.00 22.00
Crude Fibre (CF) | 1.58 11.52 17.84
Ash 4.50 E 8.00 8.50 9.00
Moisture content | 3.20 2 1.80 3.40 1.80
AIK;

Biological evaluations

The following parameters were evaluated;

1. Mortality

This measure the death rate in the fishes as expressed below
X

%Martality =

2. Specific Growth Rate (S

This is expressed as

SGR = Ln MI'W (Mean final weight) — Lo MIW (Mcan initial weight) x 100

No of dead fish_
No of fishes stocked
GR)

3. Food Conversion Ratio
This is expressed as

FCR = Weight of food fed (Dry gram weight)
Weight gain of fish (Wet gram weight)

4. Protein Efficicney Ratio

This measure the protein cfficiency ratio

Time in days

PER = Weight gain of fish

100

1




Protein fed
5. ApparentNet Protein Utilization (ANPU)
This is expressed as
% ANPU = Carcass protein gain () X 100
Protein fed

6. Apparent Digestibility Coefficient (ADC)
%ADC= 100 — (100 x “AIA of diet x %Nutrient in faecal)
%ATA of faecal x %Nutrient in diets

Statistical analysis

The results for the feeding trial were subjected to one way Analysis of Variance (ANOVA) to establish the
significant difference among the treatments. Means were separated using Turkeys test (Steel and Torrie,
1980, Duncan, 1955). Statistical software package Minitab release 14 was used for the statistical analysis
while, Microsoft excel package was used for graphical analysis.

RESULT
From the results obtained (Table 2) showed signilicant differences (P<0.05) in the growth parametcrs :
among the diets fed Hereroclarias. Diet 1 with 0% melon shell meal and diet 3 with 50% melon shell
recorded highest mean weigh gain (MWG) of 6.59g and 6.51g respectively with no significantly
difference (P>0.05) between them. However, diets 2,4 and 5 gave low mean weight gain with no
significant differences (P>0.05) among them. The feed conversion ratio (FCR) of diets 2,3, and 5 showed
no significant difference (P>0.05) while diet 1 and 4 were significantly different from each other (P<0.05)
as well as other diets. Diet § with 100% melon shell has the highest FCR of 1.56 followed by dicts 3 and 2 -
which showed no significant difference (p>0.05). Diets 4 and 1 has the lowest FCR of 1.35 and 1.43 which .
were sl gmﬁcmtlv different from each other (P<0.05). The specific growth rate (‘%GR) of diets 2, 3, and 5 -
showed no significant difference (P>0.05) among each other, while dicts | and 4 varied si gmﬁcantly from
each other (P<0.05) as well as other diets. Diet 1 with 0% melon shell reordered the highest SGR of 1.67 - -
followed by diets 3,2 and 5 with SGR 0f 1.56,1.47and 1,38 which differ insignificantly (p<0.05) fromeach .
other. Moreover, diet 4 recorded lowest SGR of 1.27, On the protein efficiency ratio (PER), diets 1,2,3 and
4 showed no significant differences (P>0.05) in their PER values but diet 5 showed significant difference - -
(P<0.05) from other diets. Dict 5 with 100% mclon shell meal, 0% maize meal recorded highest PER : -
value of 0.7 followed by diet 1and 3 (100% maize meal, 0% melon shell, and 50% maize meal/melon shell © ¢

meal respectively) with (.15 PER value, while diet 4 which contained 75% melon shell meal/25% maize -

meal had lowest PER of 0.12. However, there were no signilicant diffcrences (P>0.05) among diets 1,2,3 * -
and 4. The Apparent net protein utilization (ANPU) of diets 3 and 5 showed no significantly difference
(P>0.05) with each other while diets 1, 2, and 4 varied significantly from ather diets (P<0.05). Diet 2
recorded the highest ANPU with 7.84 followed by diet 6 and 3 while diet 1 recorded the lowest ANPU
value of 4.27. There was no record of mortality for diets 3,4, and 5 (P<0.05) while diet1and 2 had 6.67%
and 2.22% mortality with significant difference (P<0.05). The growth response curve in figure I
demonstrated the growth pattern of the diets. Table 3 showed the body composition of the initial and final
carcass. There were significant differences in the final body composition (P<0.03). Diet 2 with 75% maize
meal and 25% melon shell meal recorded highest crude protein (CP) of 60.30 with a significant difference
from other diets (p < 0.05). However, diet 1, 3, 4 and 5 showed no significant difference from cach other .
(P>0.05). The crude lipid of diet 3 and 4 showed no significant difference (P>0.05) while dict 1,2 and 5
were significantly different from each other (P< 0.05). Diet 1 with 100% maize meal had the highest lipid
value 0f 27.82 followed by diet 3, 4 and 2 respectively while diet S récorded lowest value of 18.76.

The ash content of diet 3 and 4 showed no significant difference from each other while diets 2 and 5 qhowed
significant dillerences from other diet (P< 0.05). Diets 2 and 5 recorded the highest ash content with 12

and 12.03 respectively, which differed significantly from other diets (p <0.05)

Table 4, showed the apparent digestibility coeflicient (%) of the nutrients fed to the fish. The diets ﬂmwcd
mgmﬁcant differences (P<0.05) in their digestibility cocflicient. Diet 2 recorded the highest digestibility
for crude protein (P<0.05) followed by diets 3 and 4 which bore no significant difference (P>0.05) from
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each other however, diet § recorded the lowest digestibility of crude protein. Diet 4 recorded the highest
(P<0.05) digestibility of lipid differing significantly from diet 2, while, diets 3 and 5 recorded the least
digestihility however they differcd insignificantly from each other (P>0.05). In the digestibility of crude
fibre all dicts differed significantly from each other (P<0.05) with dict 4 exhibiting significantly high
(P<0.05) digestibility followed by diets 2, 5, and 3 respectively. The digestibility of ash followed the same
trend as that of crude fibre. Finally Diets 3 and 5 recorded the highest digestibility of dry matter bearing no
significant difference from cach other (P>0.05), followed by diet 2 which differed Sngﬁccmtly (P<0.05)
formdiets 3 and 5 as well as diet 4 which recorded the leastdxgcstlblhw

Table 2: Growth Parameters of hybrid Heteroclarias fed melon shell meal as energy source for 56 days.

Growth parameters | Diet 1 Diet 2 Dict 3 Diet 4 Diet 5 j SD=
Mean Initial 4.28°+0.94 | 4.2°1x0.78 4,90°+1.57 4.70"£0.63 4472021  0.94
weight gain '
[MIW(g)} . _ —
Mean Weight gain | 6.59°+2.63 S.38°:2.67 | 6.51°1.05 531°%=4.37 | 5.99°+3.09 |2.95
MWG (2)} ) .
Feed Conversion | 1.35%+0.25 1.53"£0.13 1.55°=0.03 1.43°+0.13 1.56"£0.02 | 0.14
Ratio (FCR) _ . -
Specific Growih. | 1.67%+0.54 1.47°b:0.40 | 1.56°b=0.43  1.27°+0.83 1.38%0+0.83 | 0.58
Rate (SGR(%a/day) '
Protein Efficiency | 0.15%+0.06 0.13":0.5 0.15°£0.03 0.12*+1.04 0.70"=1.04 | 0.47
Ratio (PER) o
Apparent Net 4.27°+0,01 7.84°+£0.01 5.679°£0.01 |4.81°+0.01 |6.01°:0.01 0.0l |
Protein utilization
(ANPU %) | } , |
| % Mortality 1 6.676.66 | 2.22"b13.84 | 0.00°:0.00 | 0.00°40.00 ] 0.00%0.00 |3.44

Mean data on the same raw carrying different superscripts ditfer significantly from each other (p<0.03)

Table 3: Body composition of Heteroclarias fed graded levels of melon shell for 56 days

Proximate Initial Body Final Body Composition (%4)

composition | Composition

("/’F}) Dl D2 D3 D4 D5 SD+
(%)

Crude 56.88°+0.01 | 58.70°+0.01] 60.30°+0.01  59.33°-0.01 58.93":0.01 | 59.50°+0.01 | 0.01

protein (CP)

Crude Lipid | 21.03°+0.06 | 27.82%+0.01] 22.40™+0.01 24.33°+0.01 24.20°£0.02 | 18.76"10.02| 0.03

Ash 9.50°+0.01 9.78°+0.02 | 12.3"40.01 11.36%40.01  11.44%+0.01 | 12.03%+0.05 | 0.03

Moisture 3.60°+0.01 | 2.82°+0.01 | 5.01°0.01  2.56°-0.01  4.1240.01 |3.33%=0.01 | 0.11

Mean data on the same raw carrying difTerent superscripts differ significantly from each other (p<0.03)
‘Table 4: Apparent Digestibility Co- efficient (ADC%)

% CRUDE ] ’- % MOISTURE

DIETS BRoTEN () | WD % ASH i gk
INITIAL 56.87 21 9.5 3.6
D1 (0% MS) 58.7 27.83 9.79 2.83
D2 (25% MS) 505 724 1232 7.02
D3 (50% MS) 59.33 24,33 11.36 2.56
D4 (75% MS) 58.93 242 11.43 312
15 ( 100% MS) 59.5 18.76 12,01 3.33
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Fig. 1: Growth response of Heteroclarias bidorsalis fe__d
Melon Shell Based Diets for 8 weeks

DISCUSSION :
Hybrid catfish (Hereroclarms') fed graded inclusion levels of melon shell meal exhibited ut1117atmn
of the meal. Diets 3 containing 50% melon shell meal performed as good as diet 1 containing 100% maize
meal. The performance was an indication of positive contribution to growth of the fish as opined by
Houlihan et al. (2001). The growth curve showed that (Figure 1), dict 3 peaked [aster than other diets, while
diet 2 was the slowest in growth phase. This could be attributed to balance energy sources from maize and
melon shell inclusion levels of 50% each compared with diet containing high or low inclusion levcls of
melon shell meal.
The growth curves from week 0-2 rcpresented the lag growth phase while, week 6-8 re prcscm the
exponennal growth phase. This exponential growth was a d*rect impact of the dieton the growth of the fish
(Hoelihan ef al., 2001). The poor values observed for FCR, SGR, PER, MWG in diets 2, 4, and 5 were
indication of 1neff' cient utilization of diets. Dict 2 recorded the highest ANPU value with low FCR which
implied adequate utilization of the diet. The implication of this is that, as the fishes grow bigger the rate at
which the conversion of feed to flesh decreases. This is not good enough especially at fingerlings stage
when the fish is still going through the lag phase. The slowdown in growth, could be attributed to the high
fibre level of melon shell meal in the diets as the percentage inclusion level increases. Clarias has been
reported to have poor handling of high level of fibre in its diets (Cruz, 1975). Moreover, the study revealed
that, the hybrid clarias tolerated up to 50% melon shell meal despite the fibre content. This was acluevcd
due to the high digestibility of its fibre content (Tablc 4).
There are also some relationships that featured in the carcass composition showed in Table 3, where the
protein, lipid, Ash and moisture content showed significant difference (p<<0.003) to the initial values. The .
performance of the dict is in agreement with the work of Jauncey (1998) who stated that carcass
composition should reflect the diet. The apparent digestibility for crude protein in the present study is
justified by the report of Jauncey (1998), who observed that apparent digestibility coefficient for crude
protein of fish meal in carp was 88.9%, This present study showed that Heteroclarias catfish conveniently
digest the protein in melon shell meal based diet as high as 95.11%. The general digestibility of the .
nutrients were optimal however, at inclusion level higher than 75% melon shell meal the digestibility of
nutrients dropped which can be attributed to high fibre in the diet containing 100% melon shell meal, and as
reported by FAO (1990) high fibre may reduce the digestibility of food. '




CONCLUSION

From the experiment 50% melon shell meal inclusion level in the diet of heteroclarias was utilized
efficiently for its growth. This indicated that, melon shell meal could replace maize up to 50% in the fish
feed composition.
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