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ABSTRACT

A feeding trial, involving the use of five different starter diets for the feeding of C. gariepinus fry, was carried out in
the laboratory. The diets consist of decapsulated Artemia (D1), cultured live Moena micrura (D2), mixed cultured
live M. micrura/Artemia (D3), fishmeal (D4) and powdered milk (D5). Each treatment was applied to 50 post yolk-
absorbed fry, in triplicate bowls, for eight days. Even though the length gain, condition factor and specific growth
rate were not significantly different (p<0.05) from one anocther, the percentage weight gain and survival of the
larvae fed D1, D2 and D3 were significantly different (p>0.05) from the other dietary treatments. The use of M.
micrura (treatment D2) is highly recommended as live food in the hatchery production of the Clarias gariepinus
fish.The zooplankton is easily cultivable in freshwater, its bio-nutrients are readily available/utilizable by the fry
and the procurement is highly economical. This technology also reuses livestock wastes for production thus
contributing towards climate change mitigation and making aquaculture sustainable.
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INTRODUCTION

The importance of aquaculture; in improving thet @iethe people, generating employment in rurabarand in
conserving foreign exchange; through import subistin, has increased in recent years. For aquaeuidustry to
thrive, apart from development of adequate manpptiare is need to research and develop variougtangf
production, such as feed. The need for feed dewsop is becoming increasingly urgent. Furthermdish
nutritionists agree that important gaps still existhe knowledge of how to administer feed to @sdarvae, in
order to obtain optimal growth and high survivakra

The transition from endogenous to exogenous feeding critical event in the life of a fish. Greaisses are
sustained in the hatchery, as fry weans over framk yabsorption to exogenous feeding. It is gengrall
acknowledged that the farmer’s choice of food dutine first few days of hatching, is critical taval survival.
Hitherto, the reliance has been on importation mda@sulated artemia. However, in recent years, ridigefish
culturists have made use of several materialsaothe larvae o€larias gariepinus [1].

Fish nutritionists agree that, important gaps eixishe knowledge of how to administer feed to @sfarvae in
order to obtain both optimal growth and a high swalvrate. The use of live organisms in aguacultums, for the
past decades received tremendous attention in esinthere aquaculture is well developed. The ob&eding
fish fry on Artemia is very high. Only very few faers in developing countries can afford it. The ofartificial
feeds alone is also not encouraging, as it teng®Htate the aquatic environment of the baby fi&&.a result, there
is the need to find alternative feed or a combamgtfor fish fry. Consequently, the use of cultuebplankton, as
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larvae feed, is being exploited. [2] and [3] namedmon cultured zooplankton specieBaachionus sp, Daphnia
sp, Moina sp, Cyclops sp. Copepodita sp, Calanoid sp.

Clarias fish is widely cultured in Nigeria. It is@ptable among consumers and has high econonuie. udbwever,

the issue at stake is how to ensure high fry satvi&fter 3—4 days, when about two-thirds of thékygac has been
absorbed, the larvae (about 2—3 mg) begin to swvigareusly in a fish-like manner searching for exoges food

items, failure of which the larvae weaken beyorabwery. This stimulates cannibalism and high hatchesses.

Although shell-free Artemia has been reported axiggmurce of food nutrient in fish culture [4], ytere costly and
not available locally. The prohibitive cost of impation of shell-free Artemia has made its use lesble
economically as a natural larval feed, especiallgéveloping countries. It is based on the abof@nmation that
this study was designed to identify alternativedily available and acceptable food item (s) fog&iepinus fry.
The focus of this study therefore, is to monitomsogrowth indices and survival rate of Clarias fgd on diet of
shell-free Artemia, live zooplanktotMpina micrura), combination of cultured livél. micrura/Artemia, powdered
milk and fishmeal.

MATERIALS AND METHODS

The experiment was carried out at the Aquacultuzate of the Ekiti State University, Ifaki campufgki EKiti,
Ekiti state, Nigeria. Matured broodstock fish, gwased from Mr. Adebayo Farm, Emure Ekiti, were kipt
separate concrete holding tanks in the Centredoditioning. This was done two to three weeks piiobreeding.
The female broodstock was then injected with 0.kgnlHormone (ovaprim), to hasten the final maturatid eggs
leading to ovulation. The fish was put back inte tiolding facility for about 9hours at @8 Stripping of the fish
was done. Fertilization of eggs was effected byimgibof milt collected from the sacrificed male bdostock. After
fertilization, incubation was effected by spreadaighe eggs on mosquito-net kakkabans, inside-agriited water.
Hatching occurred 18hours after fertilization. Trewly hatched larvae were kept in water in a wetlaged plastic
trough. No food was given to them as they rely lwgirtyoke for food for the first three days beftine use of the
trial diets, for 8days.

The feeding trial involved using five different fddatems: decapsulated artemia (D1), cultured Maena micrura
(D2), mixture of cultured livevl. micrura/Artemia (D3), fishmeal (D4) and human baby powdereit (D5). Each
treatment was applied to 50 frys in triplicate bewhrtemia, fish meal and powder milk were bougloinf the
market, whileM. micura zooplankton was cultured in the centre.

For the culture of zooplankton, poultry droppingsravcollected into jute bag and dipped inside wiater big bowl
for 24hours. The various zooplankton that grewsattled at the bottom of the water. These weredsded into a
beaker, containing clean water, from whigh micrura was identified and used to inoculate a freshlyppred
water/poultry dropping medium for multiplicationh& zooplankter were harvested and used for feedfifiy in

treatments D2 and D3 respectively. The fry in eaelatment was fed with the experimental feeds fday8.
Survival, growth (weight in mg, length in mm) anéter quality parameters were taken. Fulton’s ciowitactor
was calculated from the length/weight data thus:

K=100(W/L3)

Where
W-=final weight gain (g)
L=final length (mm)

Specific growth rate (SGR= increase in cell massupé time) was calculated thus:

SGR=_LogW2-LogW1 x100
T2-T1

Where,

W1= final weight

W2= initial weight

T1=final time (days)

T2= initial time (days)
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%Weight gain = W2-W1 x 100

% Survival =_Number of fry survived x 100
Total number of fry stocked

Statistical Analysis

The experimental design was completely randomiZgata obtained were subjected to analysis of vaeianc
(ANOVA) test and the means from the various treatsigvere compared for significant differences (P5}.using
the computer Windows Statistical Package SPSS-15.

RESULTS AND DISCUSSION

The length, weight gains and other growth pararsetez presented in Table 1, along with percentagéval. The
condition factor, specific growth rate and weighting of fish fed diets D1, D2, D3, D4 and D5 wera& n
significantly different (p<0.05) from one anotheilowever, the percentage weight gain and survitéhe larvae
fed D1, D2 and D3 were significantly different (p88) from the other dietary treatments. The figh tfe cultured
zooplankton (D2) had the highest percentage sur@®®5%) and the highest percentage weight gab@%d). This
performance was followed by the fish fed D1. Thextome of cultured zooplankton/Artemia diet (D3) gas
comparatively lower (p>0.05) percentage weight gaid survival rates compared to D1 and D2. Theigairef the
fish fed fishmeal and human milk diets were non#igantly different (p<0.05) from each other, tmignificantly
different (p>0.05) from those diets composed of liwod organisms. The daily growth pattern, illattd in Fig. 1
vividly showcases the poor performance of the larfea diets devoid of live organisms (D4,D5) congglato fish
fed D1, D2 and D3. However, there was no significdifference (p<0.05) between the condition factarsl
specific growth rates recorded (Table 1).

The results showed that zooplankton diets (D1, D®), were good starter diets that can be used & reat fish,

Clarias gariepinus fry. The larvae fed dieM. micura (D2) solely, had the overall best growth perforoem@and

highest survival rate i.e. low mortality, compatedhe other diets. The cultured zooplankton, pdowebe the best
food organism, compared to Artemia or a mixtur¢heSe two zooplankton organisms.

Table 1: Survival and the growth performance indics of theClarias gariepinusfry fed the trial diets

Treatments

Parameters D1 D2 D3 D4 D5
Init. Weight (mg) 0.02 0.07 0.03 0.03 0.7
Final Weight (mg) 0.06 0.09 0.07 0.06 0.04
Mean Weight gain 0.04 0.07 0.04 0.03 0.0Z
% Weight gain 200 350 167 106 100
Initial length (mm) 6.01 590 6.00 5.8F 6.07
Final length (mm) 8.70 8.8F 8.8 8.77  8.90
Length gain (mm) 271 2727 2.8F 29F 290
Condition factor 3.60 3.7F 3.40 3.2F 3.3%
Specific growth rate 2.91  3.3F 3.0F 260 252
% Survival 54,21 69.50 48.4F 39.7F 28.60

Culturing zooplankton is cost effective as the oigas were bred naturally with little or no cosimpared to other
feeds. Other workers [5-6] have also recorded aimfindings. [5] reported that fish fed live zoopkéon
(M. micrura) had the highest survival rate (88.83%) compacettyt fed shell-free Artemiavith survival rate of
87.36%, while a mixture oM. Micrura/shell free Artemia had survival rate of (85.50%), even though the
difference was insignificant. This result also agrewnith some other workers [5,7] who also repbrtieat in
Moena/Artemia mixture, decapsulated Artemia woudtl lmave been readily accepted in the presenceeMena.

[5] further reported that uneaten shell-free Arirabsorbed water and increased in volume, thus begpmi
unavailable and creating a hide out for some ofatvelable liveM. micrura, which would have been seen easily
and eaten by the fry. [6] also showed tB&drias anguillaris larvae fed on mixed zooplankton and 40% artificial
diet did not show significant difference in grovaethsurvival rate.

The powdered milk diet (D4) was the feed that hasléwest performance for the catfish fry. At timel @f the trial,
it was also recorded that D4 had the highest nityt@2%), among the other treatments. Accordinthese results,
the use of powdered milk is not advisable to featfish fry, because it is not their natural feetieTpoor growth
performance of fish fed these artificial diets i®lably due to poor digestibility of the nutrieriig the tender
digestive system of the larvae. Moreover, milk dmthmeal powder quickly dissolve in water, thus siag
pollution, which might have negative effects on sievival rate of the baby fish.
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Fig. 1: The daily growth pattern of C. gariepinus fry fed the various diets

Interestingly, some successes have been reporteshiimgClarias gariepinus larvae with dry foods though poor
growth was observed when compounded feed alondeslag\s an alternative strategy however, some asthave
proposed supplementing compounded feeds with guoations of live organisms such Astemia nauplii [8]. [9]
reported appreciable growth of fry fed with compded diet supplemented witBandida yeasts, but recorded
considerable losses due to cannibalism.

It is therefore, considered that dry diets are éupdite to nourish small larvae during the firsgs$aof feeding and
that such diets could be used successfully afeeddtvae had been fed on live food for some timanyfish fry
requires live food at the onset of exogenous fegefn 10]. The discrepancy in growth could alsoalteibuted to
the differences in the contents of essential mtsiavailable in the diets. Zooplankton is a livingd capsule from
which the young growing fish hatchlings derive batlacro and micro nutrients, especially the esseati@no
acids, vitamins, enzymes, and in some cases atiti{d0].

Furthermore, [11] extensively reviewed the literatwn the feeding of larvae, and assumed that piparant
inability of Clarias gariepinus larvae to digest dry food during the first weelpports the hypothesis that larvae
with a simply organized digestive system lack theassary digestive enzymes. This fact therefots fmalthe need
for exogenous enzymes, which are richly presedriamia [12] and probably in the naturally culturasbplankton
species.

The success of fish hatchery operation, all overwlorld, is thus intricately linked to the readyadability and
supply of natural feed, notably zooplankton orgarsisThis result readily agree with [5], who repdrtbat within
the first weeks of life, the food of mudfish fryeapredominantly zooplankton suchMseina, Brachionus, Daphnia
and Ceriodaphnia while [13] reported that the quality of the nuttiesomposition of freshwater zooplankton is
important to the growth and survival of freshwdigh fry.

It can therefore be concluded that the successeahimg of fish larvae depends largely on the natritl quality of
the diets. However, [14] maintained that high ayatierformance of fish fed Artemia napluii couldtt® tagged
exclusively to the presence of nutritional factpresent in the zooplankton, but that there couldénterplay of
other factors.

CONCLUSION

Live M. micrura treatment (D2) had the best overall performancewith and survival) in the feeding @larias
gariepinus fry. Even though the condition factor and specgiowth rate were not significantly different (p€b)
from the other diets, the percentage weight gath survival were significantly different (p>0.05)h& use oM.
micrura is highly recommended as live food in the hatchengduction of theClarias gariepinus fish, since the
zooplankton is easily cultivable in freshwater, thie-nutrients are readily available/utilizable the fry and the
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procurement is highly economical. This technolotpp aeuses of livestock wastes for production tbastributing
towards climate change mitigation and making agiia@isustainable.

REFERENCES

[1] Adewumi AA and Olaleye VFAfr. J. Agr Res. 2011, 6(6):1281-1285.

[2] Ovie S|, Fisheries Enterprises and Information Brochure in commemoration of the 5th Annual Conf. of Fisheries
Soc. of Nig. (FISON), 1986 pp: 71-76.

[3] Ojutiku RO, Proceedings of the 19th Annual Conference of Fisheries Soc. of Nigeria (FISON), llorin, 29th
Nov.-3rd Dec2008 p767-777.

[4] Sorgeloos P and Beard-More J&quac. Nutri. 198Q 1:67.

[5] Madu CT; Udodike EBC. and Ita EQ, of Aqua. Sci. 199Q 5(1): 27-31.

[6] Ovie Sl and Ovie SO, of Aquatic ci. 2002 17(1): 69-73.

[7] Okusebor SA and Sotolu A®AT 2011, 7(2):108-115.

[8] Hogendoorn HAquac., 1983 35:1-17.

[9] Uys W and Hecht Aquac. 1985 47: 173 183.

[10] Ibrahim MSA; Mona HA and Mohammed ARroceedings of the 8th International Symposium on Tilapia in
Aquaculture. 2008 757-769.

[11] Dabrowski K,Repr. Nutr. Dev. 1984 24(6):807-833.

[12] Niagainis PA and Warner AHDev. Biol. 1979 68:259-270.

[13] Van Damme P; Pacolet W; Sulem Yong S; Frenfauand Olleveier FAquaculture- A Biotechnology in
Progress. De Pauw N; Jaspers E; Ackefors H and Wilkins M9t European Aquaculture Soc. Bredene, Belgium.
1989 701-710.

[14] Adigun BA. Water Quality Management in Aquaculture and Freshwater Zooplankton Production for use in
Fish Hatcheries. New Bussa, Niger State, Niger2005 12-13

Pelagia Research Library



