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ABSTRACT

Utilization of agricultural waste- melon shell bybrid catfish heteroclarias species 3.92+0.05g was
investigated in this research. Five isonitrogendigts containing 40% crude protein with inclusion
levels of melon shell meal (MSM) at 0%, 25%, 50%%rand 100% in replacement of maize meal was
fed to heteroclarias species for 56 days. The tesudlicated significant differences (P<0.05) ie th
growth parameters and body compositions. Diet ¢oimig. 50% melon shell meal gave a significantly
high mean weight gain, specific growth rate, protefficiency ratio, apparent protein utilizationdan
low feed conversion ratio respectively. The expeninsupported the inclusion of melon shell meal up
to 50% without detrimental effects on the growthtedf fish.
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INTRODUCTION

Fish farming involves raising fish commercially tanks or enclosures usually for food. Howeveratgst
challenges in aquaculture is in high cost of feegkedients which makes the feed industries and deso
compromise quality for affordability (FAO, 2008)Agricultural waste is waste produced at agricultura
premises as a result of agricultural activity. idgltural waste and by-products have been extremeigloyed
in ruminant nutrition in many parts of the world asubstitute for concentrate feeds which are lyswaky
expensive (Akinfemi, 2010). In Nigeria, only a f@ertions are used by ruminants while the largespgrtion
are burnt or discarded leading to environmentdugioh and health hazards. Ruminants are endowt#dtiae
ability to convert low quality feed into high qusliprotein and utilize feeds from land not suitalfibe
cultivation of crop, but however, the utilizatiof these quality crop residues are hampered byitsgdrotein
content, high fiber, low vitamins mineral and ditjgiity (Akinfemi, 2010).

Melon called thecolosynthiscitrulluslanatus is a West African oil seed (Furga, 1981).Wheieit still be found
in the wild in a diversity of forms together withher citrullus species. In Nigeria, there are twajor types,
one with small fruits that are generally bitter andinly used for their seeds, this is the probavieestor of
egusi melon. The other type has fruits that armiyjnased as a source of water during periods ofight or as
cooking melons. Melon seed comprises overlappiogi of cultivars that yield seed or edible fruitMost

important in Africa are cultivars of which the ordgible portion is the seed. The fruit pulp ofsheultivars is
too bitter for human consumption. In West Afritleey are called ‘egusi’, derived from the Yorubagaage, in
wolof, they are called ‘beref’. In the Kalahargien, the seeds are considered a delicacy. Adi@sting, they
are ground into a coarse, whitish meal, which igithous and pleasantly nutty-tasting. Melon seedatain

fairly high amount of unsaturated fatty acid anableic acid (Girgis and Said, 1968) suggesting ssjtbe

hypo-cholesterolic effect (lowering of blood chdtsl). The oil is used for cooking and for cosimeurposes
and is of interest to the pharmaceutical industriie residue from oil extraction is made into b#ilat are fried
to produce a local snack called ‘robo’in Nigeriajoused as cattle feed. The oil is used in n@kiraps and it
is also used as substitute for coffee when roasté@. composition of dried egusi seed without spetlbag is:
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water 5.1g, energy 2340kg, protein 28.3g, fat 4,7cégbohydrate 15.3g, Ca 54mg, Fe 7.3mg, Hiiaml®1fg
Riboflavin 0.15mg, niacin 3.55mg, folate 2mg, akioacid 9.6mg (USDA, 2002).

Mellon shell is a seed casing when slightly twisbgdholding the top end and bottom end betweerthtbmb
and index finger of each hand and then pulled ajpareveal the white teardrop shaped seed. Sciende
engineering have been involved to help in sheliimgseed shell without destroying the seed itddiélon shell
is light brown in colour and it usually floats inater because it is light in weight Schippers, (908&d
Adekunle, (2008). The shell is considered as plaaacultural wastes, because it is the outer cof¢he seed
which is normally discarded. This experiment theref seeks to replace maize with melon shell asggne
source in the practical diets of hybrid catfisteteroclarias)

MATERIALS AND METHOD
The experiment was carried out in the Step-B Laooyaof Water Resources, Aquaculture and Fisheries
Technology of Federal University of Technology MinGidan-Kwano Campus, Niger State, Nigeria.

Hybrid Catfish Heteroclarias) fingerlings with an average weight 3.92+0.05geveansported from T.J.FARM
llorin Kwara state to the departmental farm andliaatized in concrete Tank for three weeks. Durthg
period of acclimatization they were fed on catfcgimmercial diet (Multifeed). At the commencementttod
feeding trial which lasted for 56 days, fishes weredomly stocked in triplicate in 15 tanks of andnsion of
30 x 60 x 30cm with stocking rate of 15 fishes fagk. The tanks were filled up with freshwater aapacity of
20 liters. The treatments were five diets at vagyiimclusion level of melon shell as energy replagemThe
feed stuffs used for the experiment were purchasedinna, Niger state central market and Ibadarp €tate
these include maize, groundnut-cake, fishmeal, galrand vitamin mineral premix while melon shelbs
gotten from egusi mill at Bida, Niger state. Thedengredients were milled separately and the te&dsvere
then analyzed for their crude protein, lipid, asi diber content according to the method of AOA©QQ).
Pearsons square method of feed formulation was taséatmulate the five diets with a crude proteswel of
40% isonitrogenously. However, the diets contaim@ging inclusion levels of melon shell meal at,®5%,
50%, 75% and 100% of maize replacement. The feH#gistere mixed thoroughly with a little quantity wiater
to form consistent dough for each diet. The dougis then pelleted and oven dried. The proximate aam
analysis for crude-protein, ash, lipid, and fibentent of the five diets were carried out accordiagthe
analytical method of AOAC (2000). The fish were the test diets at 3% body weight per day. Theuwsof
feed fed was calculated and readjusted fortniggntlyording to change in the body weight. The fiskese bulk
weighed bi-weekly and at the end of the experimalhfishes were weighed individually and recordééater
exchange was done on a daily bases with the sipbafifaces and uneaten feed. The water qualitgrpaters
were monitored on a weekly bases for temperaturggudinical thermometer; dissolved oxygen accogdia
the method of Wrinker's (Lind, 1979 APHA, 1980); dipgen iron concentration (pH) was measured using a
EIL 7045/46 pH meter in the laboratory at room tengpure while conductivity was monitored using
conductivity meter.

Chemical analysis

8 fishes were randomly selected and sacrificedl&termination of initial carcass composition. Anidhe end
of the feeding trial, 7 fishes from each treatmemtre collected for determination of final whole cass
composition. General chemical analyses were cawigtdon feedstuffs, diets and feacal for their prate
analysis for moisture, protein, lipid, ash and eriire, using standard procedures (AOAC, 2000).

Moisture

This is gravimetric measurement of moisture inféedstuffs, diets, and carcass — expressed acanpege of
the initial sample weight. A representative sanées dried to a constant weight in an oven at 118@sture
(%) was expressed as = (W1 -W2) /W1 X100

Crude Protein (CP)
This determined by the Kjeldahl method by takerg@l®g of the sample which was digested with 20Mml o
concentrated sulphuric acid and a Selenium digestiblet. Heated on a heating mantle until thetswiu
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became clear. The ammonia in the digest were mfeaden reacted with 10ml of 40% Sodium hydroxide
during distillation which was trapped in 2% boricicamixed with methyl red indicator. 50-75ml of tliate
was collected and titrated against standard 0.3ahtdcthloric acid. A digest treated the same way used as
the blank titre. Percentage crude protein value cadsulated using the titre value for the blank text samples
as follows:

% crude protein =Sample titre — blank titre x,k1.014 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 td &% nitrogen

Crude Lipid

The method employed was that of solvent extractising a Soxhlet extractor. Crude lipid in dietsswa
determined by extraction with petroleum ether ied&tuffs and fish carcasses. The extract is celfekt a cup
and, when the process is completed, the solvemvagporated and the remaining crude lipid is driad a
weighed. Crude lipid was calculated using followfogmula:

Crude lipid (%) = (extracted lipid/ sample weigKt1.00

Crude Fibre (CF)

This method depends upon digestion of moisturedreksolvent extracted sample with weak acid soiudind
then with weak base solution. The remaining residuashed and the difference in weight on ashing is
considered crude fibre (hydrolysis resistant orgamatter). It is expressed as;

Fibre (%) = [(digested sample W1 — ashed sample Mg@jnple weight] X100

Ash
Ash content was determined as total inorganic magténcineration of the sample at 600° C.
Ash content was calculated according to the follmrormula; Ash (%) = (ash weight / sample weight)00

Nitrogen Free Extract (NFE)
Nitrogen free extract (carbohydrate) was calculdigdsubtracting the total percentages of moistarade
protein, crude lipid, ash and crude fibre from 100%

NFE (%) = 100 — (moisture* + protein + lipid + asHibre**)
* In case of dry matter basis, moisture was exalude
** Fibre is included here so that NFE representepiially available carbohydrate

Acid insoluble Ash (AIA)

For the digestibility analysis, Acid insoluble ashthe diets and feacal samples were determinedrdicg to
Cockrellet al., (1987). Fish within each group were pooled farcass analysis. All samples were analyzed in
triplicate. The diet and the feacal samples weheast 608C for 6 hours. After which they were boiled with
250 ml 10% hydrochloric acid (HCI) for 5-10 minut&$he solution was filtered through ashless fiiaper and
thoroughly washed with hot water. The filter papeluding the residue on the filter paper were thahinto a
dry crucible and placed in a muffle furnace at 800or 2 hours. The resulting acid insoluble asheaewoled
and weighed.

% Acid insoluble Ash = wt. of Acid Insoluble AshiX0
Wt. of sample taken 1
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Proximate Composition of Feedstuffs
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Proximate composition Fishmeal Groundnut Maize meal Melon shell| Palm oil/
of Feedstuffs (%) cake meal Premix
Crude Protein 71.00 44.63 12.68 6.56 8
Lipid 15.03 22.00 4.00 7.00 8
Ash 9.83 8.93 1.50 5.00 8
Crude fibre 1.32 5.48 1.46 25.2 8
Moisture 3.40 2.64 3.27 5.20 8
Table 1: Formulated diets and their Proximate Casitjom
DIETS
D1
D2 D3 D4 D5
0,

Feedstuffs (gg’n't\fj) (250 MS)  (50% MS)  (75% MS)  (100% MS)
Fishmeal (FM) 28.75 28.75 28.75 28.75 28.75
Groundnut Cake (GNC) 28.75 28.75 28.75 28.75 28.75
Maize meal (MM) 375 28.13 18.75 9.38 0
Melon Shell Meal (MSM) 0 9.38 18.75 28.13 37.5
Palm Qil 3 3 3 3 3
Vitamin Premix 2 2 2 2 2
Proximate composition of
diets (%)
Crude Protein (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 9 8.00 8.50 9.00
Moisture content 3.20 2 1.80 3.40 1.80

Biological evaluations

The following parameters were evaluated ccordinlylynardet al., (1979); Bondi (1987) and Halver (1989)

as described below
1. Mortality

This measure the death rate in the fishes as esquidzelow

%Mortality =

No of dead fish X

No of fishes stocked

1

2. Specific Growth Rate (SGR) (Brown 1957)

This is expressed as
SGR =

_100

Ln MFW (Mean final weight) — Ln MIW (Mean ti@l weight)

Time in days
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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 Efficiency Ratio (Osborret al., (1919)
This measure the protein efficiency ratio
PER = _Weight gain of fish
Protein fed

5. Apparent Net Protein Utilization (ANPU) (Bender axdler (1953), Miller and Bender (1955)
This is expressed as
% ANPU = Carcass protein gain (g) X 100
Protein fed

6. Apparent Digestibility Coefficient (ADC) (Maynaret al., (1979); Bondi (1987). The Acid Insoluble
Ash (AIA) was used as internal indicator accordimghe method of Church and Pond (1988)
%ADC= 100 — (100 x %AIA of diet x %Nutrient in faal}
%AIA of faecal x %Nutrient in diets

Statistical analysis

The results for the feeding trial were subjectecbte way Analysis of Variance (ANOVA) to establigte
significant difference among the treatments. Meaase separated using Turkeys test (Steel and Tdreig0,
Duncan, 1955). Statistical software package Minitalease 14 was used for the statistical analy$igew
Microsoft excel package was used for graphicalyaisl

RESULTS

From the results obtained (Table 2), there werifsigint differences (P<0.05) in the growth paraengetamong
the diets fedHeteroclarias. Diet 1 with 0% melon shell meal and diet 3 wiis melon shell recorded highest
mean weight gain (MWG) of 6.59g and 6.51g respedtiwith no significant difference (P>0.05) between
them. However, diets 2, 4 and 5 gave low mean weajgin with no significant differences (P>0.05) amgo
them. The feed conversion ratio (FCR) of diets,2r81 5 showed no significant difference (P>0.06)evdiet

1 and 4 were significantly different from each atfle<0.05) as well as other diets. Diet 5 with 106%élon
shell has the highest FCR of 1.56 followed by d&tnd 2 which showed no significant difference((|95).
Diets 4 and 1 has the lowest FCR of 1.35 and 1 Hi8hwvere significantly different from each oth@<Q.05).
The specific growth rate (SGR) of diets 2, 3, andhbwed no significant differences (P>0.05) amoaghe
other, while diets 1 and 4 varied significantlyrfreeach other (P<0.05) as well as other diets. Dieith 0%
melon shell recorded the highest SGR value of foBadwed by diets 3, 2 and 5 with SGR of 1.56, lhAd 1.38
respectively which differed insignificantly (p<0)0%om each other. Moreover, diet 4 recorded loweGR
value of 1.27. On the protein efficiency ratio (BERiets 1, 2, 3 and 4 showed no significant déferes
(P>0.05) in their PER values but diet 5 showed ifigant difference (P<0.05) from other diets. Dietwith
100% melon shell meal and 0% maize meal recordgliekt PER value of 0.7 followed by diet 1and 3 £400
maize meal, 0% melon shell, and 50% maize mealtmsthell meal respectively) with 0.15 PER valuejlevh
diet 4 which contained 75% melon shell meal/25%zmaneal had lowest PER of 0.12. However, thene we
no significant differences (P>0.05) among diet®,13 and 4. The Apparent net protein utilizatiomN@U) of
diets 3 and 5 showed no significantly difference@®5) with each other while diets 1, 2, and 4 edri
significantly from other diets (P<0.05). Diet 2 oeded the highest ANPU with 7.84 followed by dieagd 3
while diet 1 recorded the lowest ANPU value of 4T2&ére was no record of mortality for diets 3, A4d &
(P<0.05) while diets 1land 2 had 6.67% and 2.22%atity with significant difference (P<0.05). Theogvth
response curve in figure 1 demonstrated the grqwatitern of the diets which showed that diets 1 and
performed at almost level. Table 3 showed the bmmiyposition of the initial and final carcass. Therere
significant differences in the final body compasiti(P< 0.05). Diet 2 with 75% maize meal and 25%ome
shell meal recorded highest crude protein (CP)0a3® with a significant difference from other digs< 0.05).
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However, diet 1, 3, 4 and 5 showed no significafiexence from each other (P>0.05). The crude lifidliet 3
and 4 showed no significant difference (P>0.05)levkiet 1, 2 and 5 were significantly different fioeach
other (P< 0.05). Diet 1 with 100% maize meal haslhilghest lipid value of 27.82 followed by diet43and 2
respectively while diet 5 recorded lowest valud 8176.

The ash content of diet 3 and 4 showed no sigmficiference from each other while diets 2 anchéveed
significant differences from other diet (P< 0.0BJets 2 and 5 recorded the highest ash content 1#tB3 and
12.03 respectively, which differed significantlpfn other diets (p < 0.05)

Table 4, showed the apparent digestibility coedfiti(%) of the diets fed to the fish which showaghiicant
differences (P<0.05).There were no significantedd#hces (P>0.05) among diets 1 to 5 which werdfgigntly
higher (P<0.05) than initial value. Diet 1, moreogave high lipid digestibility (27.83%) while diBtexhibited
low digestibility value (18.76%). The ash valuesrevalso significant (P<0.05). Diet 2 and 4 gavenidicantly
high (P<0.05) ash values (12.32 and 12.01 respgliwhich were not significantly different (P>0)0om
each other. Finally diets 4 recorded high digel#iybof dry matter (4.12%) while diets 1, 2, andydve low
values which were not significantly different (P6B) from each other.

DISCUSSION

Hybrid catfish Heteroclarias) fed graded inclusion levels of melon shell medlikited utilization of the meal.
Diets 3 containing 50% melon shell meal performedgaod as diet 1 containing 100% maize meal. The
performance was an indication of positive contiitnuto growth of the fish as opined by Houlihetral. (2001).
The growth curve showed that (Figure 1), diet 3kpddafaster than other diets, while diet 2 was thaast in
growth phase. This could be attributed to balamsrgy sources from maize and melon shell incluleels of
50% each compared with diet containing high or leglusion levels of melon shell meal.

The growth curves from week 0-2 represented thegtagth phase while, week 6-8 represent the expaien
growth phase. This exponential growth was a direpact of the diet on the growth of the fish (Hbalnet al.,
2001). The poor values observed for FCR, SGR, RBRG in diets 2, 4, and 5 were indication of ineiffiat
utilization of diets. Diet 2 recorded the highePU value with low FCR which implied adequate aélion of
the diet. The implication of this is that, as tighés grow bigger the rate at which the conversidieed to flesh
decreases. This is not good enough especiallyngefings stage when the fish is still going throubge lag
phase. The slowdown in growth, could be attribdtethe high fibre level of melon shell meal in tiets as the
percentage inclusion level increases. Clarias bas beported to have poor handling of high levdlog in its
diets (Cruz, 1975). Moreover, the study revealed, tthe hybrid clarias tolerated up to 50% meloellstmeal
despite the fibre content. This was achieved dubeddigh digestibility of its fibre content (Tabdg.

There are also some relationships that featurélgkeirtarcass composition showed in Table 3, wher@tbtein,
lipid, Ash and moisture content showed significdifference (p<0.005) to the initial values. Thefpanance
of the diet is in agreement with the work of Jayn(E998) who stated that carcass composition shiaildct
the diet. The apparent digestibility for crude pintin the present study is justified by the repdfrtlauncey
(1998), who observed that apparent digestibilitgficient for crude protein of fish meal in carp sv88.9%.
This present study showed thddteroclarias catfish conveniently digest the protein in meltwelsmeal based
diet as high as 95.11%. The digestibility of thériemts contained in the treatments were optimaléver, even
at up to 100% melon shell meal inclusion level dtg®lity was still significant which was evidenhahe
growth recorded. This is however, contrary to tyeort of FAO (1990) which stated that high fibreymeduce
the digestibility of food. On the other hands, élmontent of melon shell could be established gastible type.
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Table 2: Growth Parameters of hybHeteroclarias spcies fed melon shell meal as energy sourcetalays.

Growth parameters Diet 1 Diet 2 Diet 3 Diet 4 Mhet SD+
Mean Initial 4.28 +0.94 4.21+0.78 4.96+1.57 4.76+0.63 4.47+0.21 0.94
weight gain
{MIW(9)}
Mean Weight gain 6.59+2.68  5.58+2.67  6.51+1.05 5.3%+4.37  5.58+3.09 2.95
{MWG (g)}
Feed Conversion 1.35+0.25 1.53+0.13 1.58+0.03 1.458+0.13 1.56+0.02 0.14
Ratio (FCR)

Specific Growth  1.67+0.54 1.470+0.40 1.580+0.43 1.27+0.83 1.380+0.83 0.58
Rate (SGR(%/day)

Protein Efficiency 0.15+0.06 0.13+0.5 0.15+0.03 0.12+1.04 0.76+1.04 0.47
Ratio (PER)

Apparent Net 4.27+0.01 7.84+0.01 5.678:0.01 4.8%+0.01  6.0%+0.01 0.01
Protein utilization

(ANPU %)

% Mortality 6.67+6.66 2.28p+3.84  0.068+0.00 0.06+0.00 0.06+0.00 3.44

Mean data on the same raw carrying different supiets differ significantly from each other (p<0)05
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Table 3: Body composition dieteroclarias fed graded levels of melon shell meal (MSM) for(x#ys

Proximate Initial Body

Final Body Consfimn (%)

composition Composition D1 D2 3D D4 D5 SD+
(%) (%)

Crude 56.86+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 21.08+0.06 27.82°+0.01 22.40°+0.01 24.33+0.01 24.20+0.02 18.76+0.02 0.03
Ash 9.5F+0.01  9.78°+0.02 12.3+0.01 11.36+0.01 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 4.17+0.01 3.3¥+0.01 0.11

Table 4: Apparent Digestibility Co-efficient (ADC%)

atments
% ADC Initial Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
(0% Melon (25% Melon  (50% Melon (75% Melon (100% Melon
shell meal) shell meal)  Shell Meal) Shell Meal) Shell Meal)
Crude protein (CP)
56.8780.02 o805 60304001 59334001 5898001  59.50+0.01
Lipid 21.33+0.58 27.8%0.01 22.46:t0.01 24.3%:0.01 24.26+0.01 18.76+0.01
Ash 9.5(6+0.01 9.76+0.01 12.32+0.01  11.36+0.01 11.4%+0.01 12.03+0.01
Moisture content 3.680.01 2.85+0.01 3.05+0.01 2.56+0.01 4.13+0.01 3.35+0.01
®
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Fig. 1: Growth response of Heteroclarias bidorsalis fed
Melon Shell Based Diets for 8 weeks
- )

CONCLUSION

From the experiment 50% melon shell meal incluséwel in the diet oheteroclarias was utilized efficiently for its
growth. This indicated that, melon shell meal corddlace maize up to 50% in the fish feed compmsitiithout
any adverse effect.
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