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ABSTRACT

Experimental fish and other materials were sourced from school.

Two meal were formulated using fishmeal and maggot. Maggot was

produced from poultry d¡-oppings and animal carcass and harvested in 5

- 8days of culturing. The finger lings used were ,veightecl every 1 Odays

with weight sensitive balance to determine their growth rate.

The use ofmagmeal to feed fingerlings indicated high level of

significant in terms of weight anel length over fishmeal. Meanwhile. the

different in weight between the fish fed with magmeal anel those feel

with fishmeal is an indication that supplementary feed is important in

fish culturing.

After the experiment, fish were found to perform better on

magmeal and it could therefore be used whole or partial replacement

for fishmeal. Though farmer may find it difficult to process magmeal

because of its labour intensive nature therefore the research recommcd

preparation of magmeal and sold to the farmer; constant replacement of

viii



water; avoidance of over feeding when used either life or prepared

maggot to feed.
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CHAPTER ONE

INTRODUCTION
Overview

In fish rearing management of Ciarías geriepinus

conventional feeds are popularly used as diet. For example

coppens, most of these feeds are costly and even scarce some

times. In fact, this has necessitated the need for an alternative diet

via the use of unconventional feeds, (Adenuga 2007).

Fish feeds utilized for fish culture is called 'Aqua feed'.

Fish feed or food account for 70 - 75% of management cost, in

fish culture (Adekoya 2001 ). For the expert to supplement

conventional feed with unconventional iced, they have embarked

upon series of research work. Zooplankton like Artemia, insects

like termite, maggot, and worms earthworm etc had been use as

alternative to conventional feed.

The growth of fish depends, among other factors on the

quality and quantities of natural feed available in pond. This



criterion also applies to the inputs of artificial supplementary

feeds, (TilapiaInternational Association. TIA, 1988 ). Much work
-

¡.
has been done on fish nutrition using different kind of live feed

?li
and artificial compounded diet. Madu et al (2001 ), made use of

f Artcmia Salinia, Indegencous Zooplankton (mixed population)

and power fish mea\ as starter diets in the early nursery of Ciarías

gariepinus

In Nigeria fish culture is claiming space in the economy,

fish is reared in both rural and urban area, to in crease the supply

of source of protein, basic self employment for the determined

enthusiast, to provide spring board for the development of local

St technology to accelerate food production option for tlie ever

I growing population of the country, (Adenuga, 2001 ).

Approximately 30% of the total fish catch are converted to

fish meal and fish oil for the use in animal feed annually. The

percentage of meal used for aqua-culture feeds has increase from

10% in1988 to around 45% in 2002 and the actual amount offish
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harvested to produce fish meal as remained constant as 30

million/year (FAO 1999). Aqua -culture is likely to grow higher

over the next 20 years and some expert are concerned that rising

pressure on already threatened stocks of fish (Belgodo et al,

2003). It will also increase the already high cost of fishmeal m the

world market, several attempts have therefore been made to find

adequate substitute for fishmeal in the diets.

The Interest of this study is the use of maggot meal as a

substitute for fishmeal. Maggot that is of animal origin has been

known to possess a great value (Adesulu and Mustapha 2000

Fasakin ct al 2003). Based on cost effectiveness, availability and

crude protein, the maggot grown on animal waste seen to have an

immense potential as a good protein source for fish. Maggot meal

is of high biological value.

The percentage of crude protein ranges between 39 - 55%,

lipid 12.5 - 21 % and crude fibre 5.8 - 8.2% maggot meal is also



.f

high in: Phosphorus; Trace element; and 8 complex vitamins,

(Testia and Miller, 1973).

According to Ogunji et al (2007) the incorporation of

maggot meal into catfish diet seems to have no oxidative stress

generating effect on fish metabolism. It contains no compound to

stimulate the generation of relative oxygen, species (maggot) can

effccúvely be used as alternative protein source in catfish

(Claria.? gariepinus) fingerlings production. This study attempts

to evaluate the growth perfonnance of catfish (Ciarías

gariepinus) feed maggot meal.

Research Question

? What is unconventional feeds?

? What other materials can be used as unconventional

feed?

? Wíll unconventional feed support the growth of (Ciarías

gariepinus)

4



? How to breed maggot for feeding fish.

Objectiveof the study

This research work was cany out in order to obtain a

supplementary feed that is of required nutritional value for the

better growth of (Ciarais gariepinm)

Significance of the study

The significance of the study is to help the farmers' i.e. fish

fanners in the followingways:

? To understand how to breed maggot.

? To understand that unconventional feed will reduce the cost of

production of fish.

? To understand the precepts in feeding fish with maggot



Delimination

I This research work is delimited to the following ways:

? ? The use of maggot as unconventional feed
...'.:.;

i

? The use of yeast to breed maggot
'

j ? The use of tank, pond, vessels, etc.

1t

(.

?:
? The subsistence fish farmers.

•·

? Homestead fish farming practitioners

Definition of Terms

Aqua.feed: feed given to fish.

Homestead: home based fish rearing.

Unconventional feed: alternative feed, which can be made

with locally available materials

Zooplankton: micro animals in water.

Fish meal: meaVfood made with fish to feed live stock.

Starter meal: feed given to the young livestock.

TIAS: Tilapia International Association Belgium.

6



Supplementary feed: feed given to fish in addition to natural

food.

Tank: pond/vats e.t.c.



CHAPTER TWO

LITERATUREREVIEW

Fish in the natural or wild water body takes longer period of

time to grow to table size because they feed on natural sources of

food available in the body of water. In tanks, a shorter length of

time is required for profitable enterprise. To make fish grow

faster in the tank/pond supplementary diet is necessary, (ADP,

2001 ).

Fish feed must go into water before being utilized and

therefore need to be substantially stable in water for a few

minutes to allow its intakes by fish, (ADP, 2001; Adekoya, 2001;

Adenuga, 2007).

Soya feed ingredient has been investigated in an attempt to

find meal in the diets of catfish. This includes animal protein

sources such as the fishery by products such as hydrolyzed factor,

bone meal and blood meal. Plant portion sources including Soya

beans meal, cotton seed meal, groundnut meal, sunflower, rape



seed, sesame seed, macadamia and palm kernel were also

evaluated along with aquatic plant such as Aso/la pinmats, duck

weed (lomnacaece) and single cell protein (Ogunji, 2004); Bl-

Sayed, 1999; and Sayed and Tacon 1997).

Based on locally available materials, opportunities, the

farmer's resources, aqua-supplementary feed can be grouped into:

Compounded feed (diet)

Natural fish foods

Lime-food

Offal/ linnard

Poultry egg food

.Junk feed, (Adekoya, 2007)

The choice is that of the fanner in most cases but care must

be taken in applying any of these feed option to avoid mcrease in

pollution of microbes and unwanted fish kills, (Adekoya, 2001;

and Olurin, 2001). Compounded feed based on professional

formula is ideal for fish culture (Adekoya 2001 ). The



approximation analysis of such compounded fish feeds/diets vary

depending on the fish fam1 needs (i.e. hatching or table size fish

production/ such variation make it advisable for fish fanners to

provide fish feed for their specific fonn need; (ADP 2001)

Adekoya 2001; O Jurin 2001 ). Aside, natural fish foods are

derivable from the natural fish tank (pond) medium resources

through inoculation, and fertilization, (Adekoya, 2001). They are

essential for fish growth under culture but not sufficient to assure

prompt time bound growth weight under intensive fish culture,

(Adekoya, 2001; Olurin, 2001; and Adenuga, 2007), such natural

food includes: Alga (including phyioplankton, zeroplantton etc).

crustanceans, protozoans, and other minutes organisms.

Lives foods for fish, used for fish culture depending on

their availability, they are poor alternatives to compounded fish

feeds in tenns of cost but locally available maggot, earthworm,

tennites and other in needs, ( Adenuga, 2001; ADP, 2001).
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Offal as fish foods depending on the resources of farmer.

I!
These are also powder alternative to compounded fish diet.

t
Examples are poultry offal. Poultry eggs food (i.e. carcass from

poultry) and hatchery are boiled and chopped before serving to

fish. These are very rich in protein, and essential nutrients. They

are therefore assuming good growth performance. The fish

produced may however be fairly fatty apart from the lost of the

exercise. These alternatives are not too poor to compounded diets.

It is useful for integrated farms at the time of substantial poultry

egg-gluts, (Adekoya, 2001; and Adenuga, 2007) Feeds are

basically agricultural bye-product, which are used for feeding

fish. They are the poorest alternative to the compounded diets,

Adekoya (2001 ).

These feeds are only considerably cheaper than fishmeal

but also enjoying high availability and accessibility in certain

regions of the world. Unfortunately attempts to use this ingredient

to replace the fish meal component in forming catfish diets have



variable success with some of the factors which may have

contributed to the variation in result obtained as summarized by

1¡

Ogunji, (2004). To include protein composition and amino acids
?
P,

profile of alternative feeds; apparent digestibility of feed feeds,

phosphorus, content of alternative feeds (especially in plant

protein sources) and palatability/acceptability of alternative feeds

Interest to study the use of housefly maggot meal

(magmeal) as substitute for fishmeal in fish diets has increase in

recent times. Magmeal which is of animal origin has reported to

possess a great potential, (Adesulu and Mustapha, 2000, Fasakin

et al, 2003, Ajani et al 2004, and Ogunji et al 2006)

Based on most effectiveness, availability and crude protein

content, and the housefly larvae grown on animal waste seem to

[\ have an immense potential as a good protein sources for fish.
b·

!'i_ Magmeal is high in biological value.

According to Ogunji et al (2007), the incorporation of mag

meal into catfish diets seems to have no oxidative stress



penetrating effect on fish metabolism. [t contains no compound to

stimulates the generation of active oxygen and can effectively be
,!

?
used as an alternative protein source in fingerlings production.

Unfortunately attempts to use protein source of plant or animal

origin as complete replacements for the fish meal component in

fish diets showed varying success Ogunji (2004), summarized

some of the factors which may have contributed to the variation

in the results obtain like protein composition amino acid profile

of alternative, feeds, apparent digestibility of feeds, phosphorus

alternative feeds, anti-nutritional factors in alternative feeds

( especially m protein source of plant ongm and

palatability/acceptability of alternative feeds). A relatively new

approach is the use of insects as source of animal protein in fish

nutrition. Bondary and Sheppard (1981) stressed that in various

devélopmental stage insects have been used to feed fish and

animal.



Hicling, (2004); and Wonlbier, (2005); noted that silla

wonn pupae have been an important component of carp diet in

Japan and China. Interestingly study the uses of house fly maggot

meal (mag. meal) as substitute for fishmeal in fish diets have

increased in recent time (Adesulu and Mustapha 2000).

Maggots are produced from the semi transparent larval

stage of the housefly (A,fusca domestica) and are used to process

magmeaL Studies have sho½n that mag. meal is of high

biological value. The percentage of crude protein ranges from:-

? Crude protein:- 39 - 61.4%

? Lipid

? Crude Fibre

12.5 - 21%

5.8 - 8.2%

Magmeal is also reach in: -

,: .·

f?): ? Phosphorus
=:i!:

ií.f ? Trace elements

? B complex, (Testia and Miller, 1973).

14



Examination of the comparative amino acids profile of fish

and fly larvae protein showed that no essential amino acid was

limiting, Spineu et al, (1979); Ajani et al, (2004); Fashina,

Bombata and Balogun, (1997) reported that magmcal can replace

up to 100 percent of fish meal in the diets of catfish ( Clarias

gariepinus). Researches concluded that the biological value of

magmeal was equivalent to that of whole fishmeal and that the

larvae contain no anti-nutritional or toxic factors, sometimes

found in alternative protein source of vegetable origm

Until now the use of magmeal in fish nutrition is not

connected with any economic advantage. According to Fashina,

Bombata and Balogun (1997) the cost of harvesting and

processing one kg of magmeal is less than 20% of 1 kg of

fishmeal. Base on cost, availability, biological value and feed

conversion ratio, magmeal is said to be a viable alternative to all

fishmeal in the diet of fish.
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CHAPTER THREE

MATERIAL AND METHODS

Experimental site

The study was
·

dcarne out in the Abraham Adesanya

Polytechnic, hatchery pond, ijcbu - igbo, Ogun State.

Source of Experimental Fish and Other l\faterials

100 fingerlings of ( Clarias gariepinus) were selected from

the school hatchery pond. Two meals were formulated from

fishmeal and maggot.

The fish were bought from the local market while the

maggots were produced by culturing.

Maggots were produced from poultry dropping and animal

carcass. Three pits were filled with these wastes (poultry

droppings) the pit were covered with plastic sheets to prevent the

substrate from being saturated by raining, as well as keeping the

substrates moist and to achieve best result the best results. In



other to haste the production of maggot, yeast was added to the

substrates.

Preparation of Maggot Meal

Maggots were ready for harvesting in 5 - 8 days Sieves and

trays were used to get them from the substrates, thus the

substrates containing the animals were put on the sieve (mesh size

of 2.0 - 3.0mm) and place over the tray and place in the sun.

Being phototoxic, it moves away through the sieve into the tray.

They were washed with water and dried separately for five days

in the sun and in the oven at SOºF for 24 hrs.

17



Compositionof FormulatedMeal

Fishmeal
j Magmeal %

(g) . (g)

i---?Fish meal 400 28.6

Maggot
?---L

1 -400?. 28.6

Corn 280
-+--

280 20 O

Rice bran 200 -1?200 14.3

Spent brew 200 200 l4.3

Brewer's 200 200 14.3

yeast

Ground nut 120 120

I
8.6

cake

Experimental Layout/ Stocking

Two hapas were built in a pond and catfish were then

obtain from the experimental feeds (fishmeal-a, maggot-b) each

hapa was stocked with fifty fingerlings. The fingerlings were

weighbefore putting them in the hapas to know the initial weight.



Feeding of fish

Fish in the two hapas were feed· threes times ( 4 hrs interval

starting from 6:30 am) a day. Fish fingerlings were then weighed

every ten days with weight sensitive balance to determine growth

rate.

Fingerlings were weighed in mg due to their small size and

the fact that they were very delicate: also weighing them

individual did not give any appreciable difference in the weight.

Monitoring of Physio-Chemical Parameters

Others environmental factors like temperature and oxygen

that could affect the growth were also taking care of surface and
.

b t t re of the water were measure with thermometer,ottom empera u

·

h meter pH with pH meter, water conductivityoxygen wit oxygen ,

with conductivitymeter.
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The environmental factors were measure in ten days

intervals and presented· in table 4. The results obtained from the

experiment were then subjected to analysis of variance, ANOV A.

Relationship

Growth Indices

Growth Rate (GR)

Growth Rate= Wii -Wi/0.5(Wii - Wí)l x 1000 rnl/g/day

Where

Wii = final weight of the fish

Wi = initial weight of the fish

t = number of days

Weight Gained (WC)

WG=Wii-Wi (g)

Where

..

p· al Weight GainedWu= m



Wi = Initial Weight Gained

Specific Growth Rate (GSR)

SGR = in Wii - Wilt (glday)

Where

Wii = Final Weight offish

Wi = initial weight offish

t = number of days



CHAPTERFüt:R
RESULT, AND DISCUSSION OF FINDINGS

Table]: Average Weight Increment and food Conversion Ratio
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table 2: ANOVA Anal y.sis Of Weight Gained
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Table 3: AverageLength Increment
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Table 4: ANovA Analysis of Length
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Discussion of ti ,le hndinob
Table I revealed

22.001110b mean ,veigl t f
-

maggot which .

h.
i o fisl1 fed withis igher than th e mean weight f ¡

..

fishmeal thougl l

, .

o tie fish fed with
1, tie Weigl t

.

l ga111ed of fish f,
I

_,-
.

.

is low compare .

·l
.

. ec 111th feel with maggotwit 7 those fed ....

with fishmeal but the '.
. .·. .

co0nizab] •
. .

gi uii th rate:; :s 1 eb e .at m1tial stage; all the fish WcT' ¡·-
··/

.

.

. e ounl lo increase theweight constantly 1·1 . .
· le avcrauc

1

•.'º nci emcnt anel feed conversion ratio
[FCR.] as show in table J above

Maggots were also found 1

.

o co111a111 high protein than fish
meal this could have also contributed to the high growth of fish kd
on the maggot and also the high crude lipid crude act . .' ªº p1ote111

sparer to maximize growth. The fry were of the 5-1111p ,1·.. .' v " ze we1gh1

after the experiment. Those fed wítl1 the maggor have: the lowest

and stiJI gave the best growth performance for this meal
; which

mean that feed is easily digestible and palatable. Oti (1998),

Sackey (1978) , Spínneli (]978) also made this observation .Also

!ialJ-fà;hhave been found to eat more feed to increase weight when

?()/:·,,.-·.
-:.·

/¡

¡
I

,'
I

26
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fed on different feeds ,and could have contributed to the highest
growth performance by maggot meal. Sackey (l 989)ancl Yaqub
( 1991) ,also noted that b-,

_1, 1

. .' 1¡,ger ·1s 1 eat more anel gain more weight
when fed mean while ANOVA shows that there was significant
difference in weight gained at 0.05 level of significant.

Table 3 shows that the fry feel with maggot have highest

increase based on length. This implies that the fry. ANUVA shows

that there was significant different in the Final length of fry fed with

maggot compare to that of fishmeal

t¡.
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CHAPTER FIVE
SUMMARY CONCI u .

' , , S!ON, AND RECOMMENDATION

Summary

This study is to examine the unconventional feed in suppon 01

catfish: clarais gariepinus growth. The study was carried out ill
Abraham Adesanya Polytechniques, ljebu - lgbo. The use of maggot
meal to feed fingerlings indicated high level or signi fíe ant 111 terms

of weight and length over fish meal. Meanwhile the different in

weight between the fish that viere feel with maggot meal anel those

that were not fed is an indication that supplementary feed is

important in fish culturing.

Though the produftion maggot, which involve culturing, anel

harvesting were very labourious; it was time anel energy consuming.

meal which is less
But proves to be a good supplementary

expensive; therefore the use of maggot reduces the cost of

production.

za
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Conclusion

After the
experiment, fi

Iis 1 were fio d fiun to per orm better on
maggot meal Ma ,. ggot mea] could th .

f' .eie oie be used whole or partial;
replacement of fishmeal. However, laborious nature of harvesting
could be a major constraint .

.
.tom the potential of maggot as a source

of protein for fish and fish meal i·e¡Jl acement.

Recommendation

Farmer may find it difficult to use maggot meal to formulate

feed due to the work involve, therefore, the research hereby

recommends the following based ion the outcome of the experiment:

J. More research should be carried on, in this area of

unconventional fc?d.

1
eeds to be prepared and sold to the farmers on

2. Maggot mea n

I th·s will make it readily available for use;
like other mea :

1

.

ti
. eal or solely used to feed fish.

either by using with o 1e1 m

I

I !

?



3. When using maggot in any form, either processed or live, the
farmermust avoid,,over feeding.

4. Constant replacement of the pond water is necessary lo

prevent microbes' increment in the pond, which may reduce

dissolve oxygen in the water,
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APPENDIX

DATA ANALYSIS

N = 100



Where Xrm =
1, Xm = 2

N = n1+ n2 = 100+100 = 200

T =
t1 + t2 = 33.736 + 40.008 = 73.744

HX2 = LX12 + LX/= 6G2.44 + 1132.78 = 1795 .22

SS,= n:x2 -T2/N

= 179S.22 - 73.744/200

= 1795.22 - 0.36872

= 1794.85

SSw = IiLx2 - L Cf?/n,)

= 1795.22 - 27.39

= 1767.83
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SSb = I:(T/!Ni)-T;2/N
l

= 27.39 - 73.744/200

= 27.39 - 0.36872

= 27.02

dt; = N - 1; df1, = K - 1. df = ''-' T
, w J'\I - T'-

df? = 200 - 1 = 199;

dfb=2-l=l;

dfw=200 -2= 198

MSw = SSwidfw
= 1767 .83/198 = 8.93

F =MSiMSw

= 27.02/8.93

= 3.0257
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ANOVA Analysis Of We·ight Gained

Xr111
= 16.868; Xm =

22.000

Where Xrm= 1, X111
= 2

N=n1+n2= 100+100=200

T =
t1 + t2 = 33.736 + 40.008 = 73.744

D:X2 = IX,2 + LX/= 662.44 + 1132.78 = 1795 .22

l sst = LLx2 - r-[2/N
9"'
•
I "'1795.22 - 73.744/200-

""1795.22 - 0.36872

"'1794.85
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SSw = í.:ií.:x2 - ¿; (T¡2/n¡)
1

= 1795.22 _ 27 .39

=1767.83

= 27.39 - 73.744/200

= 27.39 - 0.36872

= 27.02

dfi = N - 1; dfb = K 1; dL = N - K

df1= 200- 1

= 199; dft, = 2-1 = 1; dL=20ü-2 = 198

MSw = SSjdfw = 1767.83/198
=0 8.93

F = MSb/MSw = 27.02/8.,93
= 3-0257
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ANOVA Analysis of Length Increment
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