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Original Research Article
Growth performance and nutrient utilization of Clarias gariepinus juvenile fed Bombyx

mori (Mulberry silkworm) meal asa partial replacement for fish meal.

ABSTRACT
A 56-day (Eight weeks) trial was carried out to edletine the growthperformanceand

nutrient utilization of Clarias gariepinusjuveniles fedBombyx morimeal (BMM) as a

replacement for fishmeal. Fivexperimentadiets were formulatedt various level of inclusion
of BMM. These included 100% fishmeals control (A) 25% BMM inclusion(B), 50% BMM
inclusion (C), 75% BMM inclusion(D) and 100% BMM inclusion{E) with the fish fed at 5%
body weight. The effect of the diets on the growiked utilization,carcass and mineral
compositions of the fish were evaluated. The ressiftowed that mean weight gain, specific
growth rate and protein efficiency ratio of fiskdfthe experimental diets differed significantly
(P< 0.05) when compared with the control. In this gtuekplacement of fishmealith 25%
BMM gave the best result while 100%, 75% and 50% ga#erbresult than the control. Also,
carcass Yyield and mineral depositions differed maity in the fish fed the various diets. It can
be inferred from this study th& morilarvae have the potential to be used as a prstaince
and can replace and elicit better growth trendéish more than the conventional fish meal

without any problem with growth.
Keywords. Growth response, Nutrient utilization, Bombyx m@&iarias gariepinus

INTRODUCTION

The rapid world-wide expansion of aquaculture teetg with the global demand of fish is a
indication of an impending pressure on dgua feed industries in the near future. Since many
fisheries are overfished, aquaculture is recogniasdthe only feasible option to meet the
increasing demands for aquatic foods (Allan, 20DHebbakiet al, 2010). Feed is one of the
major inputs in aquaculture production, and fisidféechnology is one of the least development
sector of aquaculture particularly in Africa anthert developing countries of the world (Gabriel

et al, 2007). It was reported by Ahmad and Diab (2008} the feeding cost in aquaculture
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represents over 50% of the operation cost of faiming. Fishmeal as a raw material is the
choice in aquaculture due to its high quality piotsith balanced amino acid profile (Gatkx

al., 2007). According to Goytortu’a, (2006), the puoton of fishmeal has been relatively stable
in the last two decades but the increasing demanttl ot be matched in the present world due
to increased aquaculture. Moreover, the cost dihisal is increasing which renders the use of
alternative protein source which are local, cheag ansuitable for direct human consumption
inevitable to make up for the shortage of fishmasad secure the stable supply for commercial
feeds (Hardy, 2006).

Many works have been done on the nutritional valtienany alternative feed ingredierts
supplement the dietary fishmeal-based diétsveral esearchs have shown that alternative
protein sources derived from grains such as coheaty barley, soy bean, cotton seed, fishmeal,
and animal rendering products such as mechanidalboned meal, poultry by-product meal,
meat and bone meal, maggot, Bambara groundnut,catc.be used to formulate nutritious
aguaculture feed at various levels of inclusionglififierent feedsFor instanceYang (2004)
reported that diets with 20% of fishmeal replacgdnieat-and-bone meals produced growth
equivalent to the control diet @ibel carp.Kasperet.al, (2007)also reportedhat up to 47.6%

of the fishmeal could be replaced with soy beanInmeahe diets of yellow perchPgrca
flavescengswithout affecting the feed consumption, weighingdeed efficiency or survival of
the fish.Nibea miichthioidesandCarassius auratus gibeligrew well on diets with 50% of the
fishmeal replaced by poultry- by- product meal (Wahal. 2006; Yanget al, 2004). Also, Oso

et al., (2013) showed thatlarias gariepinusfingerlings fed up to 75% inclusion of Bambara

groundnut in fish feed was satisfactorily accemabithout affecting growth and feed utilization.

Moreover nsects are important source of food to many anspaties including man (Adedire
and Aiyesanmi, 1999). Their larvae may constituth@aper source of essential nutrients that are
easily available and affordable to the natives witthe localities where the insect larvae are
found and could form a base for new food produétsomsiderable nutritive value (Ekpo and
Onigbinde, 2007)Bombyx morcan be used for the production of silk and are pieteinaceous

in nature. The larvae undergo spinning, vomiting #ilk fibre into liquidsubstance tdorm
cocoon so that they will not emerge out and devaéhdp adult stage called moth. The dead

larvae in the cocoon are removed by riling machand the silk is separated while the dead
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larvae are used for production of fish feed. Thgedtive of this study ishereforeto determine
the optimum level of fishmeal replacement wigbmbyx morias protein source in the diet of
Clarias gariepinus The aim is to evaluate the growfierformanceof Clarias gariepinus
juvenile fed Bombyxmori as a protein source at different levels of indaosso as to make
cheaper and qualitative supplementary feeds availab culture fish species with a view to
bridging the gap between protein supply and consiempthrough reduction in cost of
production in the aquaculture sector.

MATERIALSAND METHODS

Experimental Site- The experiment was carried out at the postgradtegearch laboratory of
Zoology Department, Ekiti State University, Ado-ittkor a period of 56 days (eight weeks)
from June 1 to July 26, 2012. Sixteen plastic ba#I20 litres water holding capacity were used
for the experiment. Water was maintained at 1&ditlevel throughout the experiment and a
mosquito mesh was used to cover the bowls to ptegiwedators from entering into the bowls

and fish jumping out as well.

Feed Preparation:

The feed ingredients usédr this studywere purchased from Metro Vet Consultant Limited in
Ekiti State while theexceptBombyx moriwhich waspurchased from Ekiti State Sericulture
Project. The larvae were killed during the proaaissooking so that they will not emerge out of
the cocoon to avoid damage to the silk. Insidectieon, the larvae were oven dried dt@®and
thenremoved from the cocoohater it waspulverized and analyzed for proximate composition
according to the procedure of APHA (2006) as shawtablel. Feed ingredients were finely
ground and mixed together in appropriate propostiafter which the mixture was pelleted
(1.8mm diam.)and then sun dried.
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Table 1: Proximate Composition of Bombyx mori larva

Components % in larva
% dry matter 87.50
% crude protein 69.52
% crude fibre 5.01
% ether extracts 11.12
% ash 7.88

Experimental Fish- Clarias gariepinusjuvenile were used for the experiment. One hundredt!
fifty mixed sex juvenile with average weight of @g2were obtained from a hatchery in Ado-
Ekiti. The fish were acclimatized for two days iplastic bowl during which they were not fed
in order to empty their gut and prepare their appéor the new feed. The fish were randomly
stocked at the rate of ten (10) juveniles per bdwlke initial mean weight of fish in each bowl
was taken and recorded. Fish were fed at 5% of Hoely weight twice on daily basis, that is,
morning (08:00 — 09:00 am) and evenimgm (17:00 — 18:00 pm). Subsequent weight and
standard length measurements were taken every arekkhe rationsf the feed were adjusted
accordingly to fish weight gaif/ortality of the fish was recorded daily. In additiorater in the
experimendl bowls was renewed totally on daily basis to remaweonsumed food particles and

faecal materialsnd thus good water quality parameters were maiedali

Experimental Design and Diets — The experiment consisted of five treatments whtlee (3)
replicates.Each of the five experimentatliets containedBombyx morias fishmeal substitute
except the controAll theexperimentatiets were formulated to contailmmmon basal diets and
different proportionsof Bombyx mdras shown in Table 2. Each of the diets was aedly»
determine the proximate composition. The variowetsdwereformulated to contaif®%, 25%,
50%, 75% and 1009Bombyx mordesignated aBiets A (control), B, C, D and E respectively.
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Table 2: Gross Composition of Experimental Diets (Kg)

INGREDIENTS DIET A DIET B DIET C DIET D DIET E
Control 0% 25%. mori 50%B.mori  75%B. mori 100%B. mori
Fish meal 10 7.5 5 2.5 -
B. mori - 2.5 5 7.5 10
Maize 11 11 11 11 11
Rice bran 7 7 7 7 7
Blood meal 16 16 16 16 16
Soya bean 15 15 15 15 15
Groundnut 38 38 38 38 38
Bone meal 1 1 1 1 1
Salt 1.33 1.33 1.33 1.33 1.33
Lysine 0.37 0.37 0.37 0.37 0.37
Methionine 0.1 0.1 0.1 0.1 0.1
Vitamin C 0.1 0.1 0.1 0.1 0.1
Vit premix 0.1 0.1 0.1 0.1 0.1
Total 100 100 100 100 100

Data collection and analysis

Sampling- All the fish were sampled eveweek tomeasure their body weiglising manual
weighing balanceBody length was measured using a measuring boattetmearest 0.1cm.
Mortality of the fish was also recorded daily. bhidétion, physico-chemical parameters including
temperature, pH and dissolved oxygen were monitareekly during the experiment. Based on
the data collected, growth performance, feed atilon efficiency and survival rate of fish were

calculated as:

Weight gain (WG) = Final weight of fish — Initialesght of fish

Percentage weight gain (%WG) = [(Final weight tidthiweight)/ Initial weight)] x 100

Percentage specific growth rate (%SGR) = [(Log-Wog W)/ To— T1)]x 100

Where:
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W, = Weight of fish at time T (final)
W, = Weight of fish at time T(initial)
T = Period of experiment in days

Feed conversion ratio (FCR) = Dry weight of feedtal weight gained by fish

Protein efficiency ratio (PER) = Total weight gainay fish/ Protein intake

Statistical Analysis

The growth performance and feed utilization paramsetvere analyzed by univariate analysis
using SPSS version 17. Univariate analysis is tthlnalyze two parameters simultaneously to
see if there are strong and meaningful links betwibem. The significant difference used was at

the 0.05 level of probability.

RESULTS

The mean values arowth rate, feed conversion ratio and proteincedficy ratio ofClarias
gariepinusjuveniles fed the fiveexperimentaldiets (A, B, C, D and E) for eight weeksere
calculated and summarized in TableThe result showshat weight gain, % weight gain, the
specific growth rate (SGR), protein efficiency catind food conversion ratigere significantly
affected by the type of feed provided for the fiThe highest weight gain was recorded in fish
fed with diet B (3.05) followed by diet E (2.85) wéhthe lowestvalue was recorded in diet C
(2.33). Fish fed with diet B had the highest increase irc@etage body weight gain (45.05)
followed by diet E (38.41). The lowest value of Bl was recorded in diet A. A similar trend
was observed for the specific growth rate and praéiciency ratio in which the highest mean
of 2.00 and 0.086 was recorded with diet B follovilgddiet E (1.76 and 0.080). Fish fed with
diet A revealedthe least S.G.R. and protein efficiency ratio Tlahd 0.064) respectively. The
highest value of 4.35 was achieved with the fisth deet D followed by diet C (3.84) in feed

conversion ratio. The lowest value (2.79) was réedmwith diet E.
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Table 3: Mean Growth Performance and Feed Utilization Efficiency of Clarias gariepinus

Juvenile.

Parameters Diet A Diet B Diet C Diet D Diet E
Initial weight 7.28 6.77 717 7.33 7.42
Final weight 9.56 9.82° 9.50 9.77° 10.27
Weight gain 2.2F 3.08 2.33 2.44 2.85
% Weight gain 31.1% 45.08 32.56° 33.29 38.47
Specific growth rate  1.47 2.0¢ 1.53° 1.56° 1.76
Protein efficiency

Ratio 0.064 0.086 0.06% 0.068 0.086"°
Feed conversion ratio 3.55 3.12 3.84 4.3% 2.79

Means with the same alphabet acnasss are not significantly different atF0.05

Proximate composition of experimental feed is shawtable 4. The ash content was very high
in diet A and low in diet D with 11.95 and 9.84pestively while the percentage fat was high in
diet E (3.70) and low in diet A (3.563). The highaadlowestcrude protein was recorded in
diet A (37.70) while 35.46 was recorded for botatdd and E. Diet C and B gave the highest
(7.37 and 6.74) andlowest (6.40 and 6.42) for moisture content and percentage fibre
respectively. The percentage soluble carbohydrai® high in diet B (37.73) and low in diet A

(35.21).

Table 4: Proximate Composition of Experimental Feed

Parameters Diet A Diet B Diet C Diet D Diet E
Ash 11.98 10.28 11.3%° 9.84 10.23
Moisture 6.54 6.4C 7.37 6.86 7.22
Crude protein 35.70 35.60 35.50 35.46 35.46
Fat 3.58 3.63 358 3.60° 3.7G
Fibre 6.54 6.42 6.74 6.64"° 6.57
CHO 35.21 37.73 35.76 36.2% 37.72

Means with the same alphabet acnasgs are not significantly different atF0.05
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The proximate composition @larias gariepinuguvenile flesh is shown in table 5. The highest
ash content was recorded in diet D (16.44) anddhestin diet E (15.49) while the highest
moisture content was recorded in diet A (11.41) mmeestin diet D (10.26). Diet Ehad the
highest crude protein (67.54) while tlevestwas recorded in diet D (66.34). The highest and
lowest percentage fat was recorded in diet E and C wift6 Jand 5.39 respectively. The
percentage soluble carbohydrate was very higheh @i(1.80) and low in diet D (0.42). Low
mortality was also observed in all the treatmenitsughout the period of the experiment. Diet D
had the highest mortality of 13.33% while Diet Basded the lowest rate of 6.67%.

Table5: Proximate Composition of Experimental Fish

Parameters Diet A Diet B Diet C Diet D Diet E
Ash 15.35 16.39 15.3% 16.44 15.49
Moisture 11.4% 11.38 10.64° 10.26 10.69°
Crude protein 66.49 66.79 66.62 66.34 67.54
Fat 5.58 5.47 5.39 557 576
CHO 0.88 0.47¢ 1.8G 0.42 0.53

Means with the same alphabet acnasgs are not significantly different atF0.05

DISCUSSION AND CONCLUSION

In the present study, fish fed the various dietsnsd increase in weight without any external
sign of nutritional deficiencyven thoughgrowth performances of fish fed tlBombyx mori
diets with up to 100% replacemerdried and even better in terms of weight gain, % weight
gain, specific growth rate and protein efficien@tioc when compared with the control. This
shows the possibility of usirg. morias alternative protein source in the dieCofgariepinusas

it contains all the necessary nutrients that argiired for growth. Orilogborand Adewole
(2011) reported that insect meals have a highel lelvmethionine, lysine and valine compared
to soybean meal. Theresent study showed significant differences (P<0.05) irowgh
performance ofClarias gariepinusfed the experimental diet at various inclusionBofmori as
diet B, E, D and C were shown to be more significhan diet A (control) in terms of weight

gain, percentage weight gain, specific growth eaté protein efficiency ratiolhis result agrees
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with the work of Olaniyi and Babasanmi (2013) olkworm meal used as a replacement for
fishmeal in the diet of African Catfish up to 100%he best performance of fish walsserved in
25% inclusion of BMM. This supports the work of $eganet.al. (2006) that replacement of
fishmeal with 25% maggot meal gave the best peroca in the fish. Also, more than 25%
BMM inclusion gave a better growth performance whempared with control. This contradicts
the report made by Sogbesanal. (2006) that higher replacement levels than 25% mes
gave a lower growth.

The Clarias gariepinusjuvenile fed diet D (i.e. 75% inclusion Bbmbyx moli showed superior
feed conversion ratio. This agreed with the figdirof Davies & Gouveia (2010) who worked
on the dietary nitrogen utilization in African d&h fed oil seed meal diets under sub- optimal
growth condition consistent with a restricted regirt was stated that fish fed the experimental
diets showed superior feed conversion ratio. Tkaltef the proximate composition of carcass
of fish fed experimental diets showed significantfelence at various levels oB. mori
inclusion. This however disagreed with the work el@mny Nwanna (2003) where he reported no
significant difference (P<0.05) in the carcass cosipon and mineral deposition @larias
gariepinus fed chemically preserved shrimp head waste sildiges. Also, the higher lipid
deposits in the carcass of fish fed experimentalsdshowed better growth in terms of weight
which may be due to lipid rather than crude progémn. This is supported by the report of
Adeparusi and Agbede (2004) on growth, nutrierization and carcass crude protein deposit in
Oreochromisniloticus fed diets with leaf protein cake which showed tleaf proteins made
from Gliricidia and Leucaenacould be viable means of improving fish feed eslc for

herbivorous fish likéD. niloticus.

Also, the result of this study showed the prefeeentClarias gariepinusjuvenile for small
amount of lipids in their diet for growth becauke highesgrowth performancavas observed
in fish fed diet B. This may be attributed to tteetf that the lipids of animal origin such as
silkworm have shorter chain and lower degree di/fatids rather than Omega 6-fatty acid in
contrast to terrestrial animal which require lohgia of omega 6- fatty acidsgénazawa, 1993

In conclusionalthough25% gave the best resuit this present study, howev00%, 75% and

50% levels of replaceent offish meal proteirBombyx morin the diet ofClarias gariepinus
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juvenile are acceptable to the fish without affecting the growatid feed utilization. This will
ultimately reduce the cost of fish meal to be ideld in the diet and consequently reduce the cost
of fish production. It can be said that whateveswasponsible for a drop in weight gain and
feed utilization of fish fed diet C (50®&. moriinclusion) could be taken care of by using a Ibette
processing method. Moreovds, mori replacement can be tested later stage othe fishto

make a general conclusion.
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