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Abstract - With a growing world population and increasingly demanding consumers, the production of sufficient protein from livestock,
poultry, and fish represents a serious challenge for the future especially, in the developing countries. Maggot, the larvae of the domestic
fly (Musca domestica) has ability to grow on a large range of substrates and this can make them useful to turn wastes into a valuable
biomass rich in protein and fat. Studies have shown that maggot meal has a great benefit as a potential protein source in poultry
nutrition and its use as fish and crustaceans feed in pond farming has been studied extensively since the late 2000s. Therefore, mass
production of maggot meal must be encouraged as this will offer solution to the high cost of protein feed in fish and livestock

production.
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I.INTRODUCTION

The high rate of increase in world population has
made advances in agricultural technology imperative.
Dairy, poultry, meat and fish are the main sources of
animal proteins, lipids and vitamins which the essential
ingredients for human nourishment’. It is therefore
critical that animals and fishes are properly reared with
complete diets formulated by the combination of essential
nutrients in the right proportions.?

In developing nations like Nigeria, the cost of
commercial livestock farming and fish feeds have become
very expensive® accounting for over 60% of the recurrent
overhead costs of livestock farming.****  This is due
mainly to the fact that most of the protein ingredients such
as fishmeal are imported while locally available
alternatives like soya beans and groundnut also serve as
food for humans.

Soya bean meal and fish meal are the costliest
feed ingredients used in composition of fish feed. They
are highly sought because they are the best sources of
plant and animal protein for fish and also due to their high
amino acid profile. Soya bean meal and maggot meal can
be used as alternative sources of crude protein and feed
generally in the diets of Clarias gariepinus and
Heterobranchus bidorsalis. They also serve as sources of
transformation in most farms, especially those involved in
integrated aquaculture production.

Maggot meal is of high biological value.
According to * maggots meal contains the ten essential
amino acids and this is comparable to fish meal ® thus, it
has high nutritive value. The percentage of crude protein
of 39.55%, lipid 12.5-21% and crude fiber 5.8-8.2% were
reported by'®. reported that the biological value of
maggot meal was equivalent to that of whole fish meal

and that the larvae contained no anti-nutritional or toxic
factors sometimes found in alternative protein sources of
vegetable origin.

"reported that crude protein content of maggot
meals ranged between 43.3% and 46.7% in full — fat sun
dried and hydrolyzed / defatted oven dried maggot meals
respectively. Thus similar crude protein and lipid values
were obtained in processing methods involving sun drying
and oven drying either hydrolyzed or defatted maggot
meals.”

The study therefore, assessed the cost implication
of substituting soya bean meal with yeast in the diets of
Clarias gariepinus and Heterobranchus bidorsalis
fingerlings as the main objective of the study.

Il. MATERIALS AND METHODS
Study area

Owerri the capital city of Imo State, Nigeria lies
within latitude 06° 29 06s and longitude 07° 02 06s. The
area experiences a longer wet season which lasts from
April to November than dry season which last for the rest
of the year. It has mean daily maximum temperature range
of 28°C to 35°C, while daily minimum values ranges from
19°C to 24°C, with average humidity of 80%. The
vegetation is dominated by semi-deciduous forest that has
already been altered by agricultural and other
anthropogenic activities and the dominant topsoil is
moderately humus in composition.

The study was carried out in the Fisheries and
Aquaculture Research Farm of the Federal University of
Technology Owerri, Nigeria which provided the farm-
raised specimens used for the study. It is bounded by
longitudes of 65°8”* E, 7° 03 E and latitudes of 5° 20°N —
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5° 28’N. The institution has an annual rainfall between
192-194cm and temperature of 32.18°C.
Sample Collection

The finely grounded yeast was procured from a
brewery industry at Onitsha, Anambra State, Nigeria. The
dietary ingredients for the diets formulated were bought
from a commercial agro service vendor in Owerri, Imo
State, Nigeria while the fish used (Clarias gariepinus) and
Heterobranchus bidorsalis fingerlings were obtained from
a commercial fish farm in Owerri, Imo State, Nigeria.
Experimental Procedure

Diets with different inclusion levels of soya bean
meal and yeast at 0%, 25%, 50%, 75% and 100% were
formulated. A total of 150 fingerlings of Clarias
gariepinus and Heterobranchus bidorsalis each collected
from a commercial hatchery with a mean weight
3.00+0.06g were used for the study. The fish were held
inside 15 (fifteen) plastic containers each having 10 (ten)
Clarias gariepinus and Heterobranchus bidorsalis
fingerlings which were randomly distributed into each of
the plastic container. Fishes were allowed to acclimatize
for a period of 7 days before the commencement of the
experiment and were starved for 24 hours to empty their
gastro intestinal tract.

Each diets was assigned to a group of ten (10)
Clarias gariepinus and Heterobranchus bidorsalis
fingerlings in triplicate, fish were fed twice daily in the
morning hours (8am) and in the evening hours (4pm)
respectively.

Fishes inside the 15 plastic containers were
weighed simultaneously in batches at the end of every two
weeks using digital weighing balance and return to their
respective enclosures. The feeds were adjusted every two
weeks when the new mean weight of fish for the
experiment were determined, unconsumed feed were
siphoned out each week, stale water were renewed in the
containers after 3 days from a bore hole at the farm unit.
The experimental containers were monitored daily to
remove mortality while physic chemical parameters were
monitored for temperature, dissolved oxygen, ammonia,
PH and hardness throughout the duration of the experiment
for 56 days.

Analysis of Fish samples for nutrient composition

Samples were analyzed chemically in
accordance.”

Crude protein determination

Crude protein was determined in accordance
with*. The crude protein in the sample was determined by
the routine semi micro Kjeldahl, procedure and technique.
This consists of three techniques of analysis, namely,
digestion, distillation and titration.

Statistical analysis

The two sets of data on nutrient composition
emanating from fish were subjected to analysis in
accordance with DNMRT.?

I1l. RESULTS AND DISCUSSION

Table 1. Economic Analysis Of Substituting Soya Bean
Meal With Brewer’s Yeast On African Catfish
(Clarias Gariepinus) Fingerlings (Burchell, 1822).
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The economic analysis showed that Diet 1 had the highest
profit index of (4.20) followed by D, (3.47), D3 (3.39), D,
(3.00) and Dq (2.97) respectively. The highest volume of
the fish harvested was D, (N2240) followed by Dj
(N2160), D, (N1820), D; (N1740) and Dy (N900). This
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showed that all the diets with yeast had the higher volume
of fish harvested than the control.

Table 2. Economics Indices For Substituting Fish Meal
With Maggot Meal In Heterobranchus Bidorsalis
(Geoffrey Saint — Hilaire 1809) Fingerlings.

Parameters Dy Dy D, D; D,
Feed Intake 7142 15485 432 21041 20990
Feed Cost (N) 37131 REER W4 27542 4152

Total Cost of Feed (N} 10240943 §752402 7136513 3784095 069585

Sarvived fishes i 29 27 Kl 30
Weight Gain 10413 9939 8323 6521 60.45
Total Fish

Production 31239 288173 147 195658 1818.56
Fish Price (N) 73 73 60 30 50

Tetal Outpmt IM20230 21612973 13483240 9781500 9097509
Net Retwrs 13158302 12868573 6226747 39973.00 4027933
Ecomomic Efficiency

of Fish Harvest 123.78% 14594%  §351% 69.11% 79.46%
Velume of

Fish Harvested (N) 2256 7 1620 1500 1519
Profit Index 39 633 i 343 621

The economic analyses of all the treatments
showed that treatment 2 was better economically than
treatment 1. The feed cost of each treatment reduced at the
different trial inclusion levels of maggot meal. The total
feed cost of each treatment also reduced at the different
inclusion levels of maggot meal together with the total
fish production.

The insignificant difference between treatment 1
and 2 allowed them both to have a price of N75 per
fingerlings which made the economic efficiency of
treatment 2 to be higher than treatment 1 and also the
profit index. This therefore means that treatment 2 is more
economically viable than treatment 1 which has a lower
economic efficiency. The profit index of treatment 2 was
also highest. It was higher than treatment 1 which had the
weight gain though treatment 5 had the second highest
profit index.

Utilisation of Maggot Meal in Fish Diets

There have been numerous experiments on the
use of maggots in the diets of African catfish, mostly
Clarias gariepinus. The results are generally positive
though the inclusion of maggot meal should be limited to
25-30% as performance tends to decrease when higher
inclusion rates are used. For instance, ° fed Nile tilapia
fish a 4:1 mixture of wheat bran and live maggots; they
reported that the maggot-fed fish had a better growth
performance, specific growth rate, feed conversion ratio
and survival than fish fed wheat bran alone.

Similarly, ** replaced 0-100% fish meal (0-30%
diet) with maggot meal in the diet of Heterobranchus
longifilis (f) x Clarias gariepinus (m) and reported that
best growth performance was obtained at 25%
replacement (7.5% inclusion). They however observed
that 100% replacement (30%) is economically viable.
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The superiority of maggot meal inclusion in fish
feed over other animal byproducts was also reported by*
who fed Clarias gariepinus fingerlings with 4:3:2 mixture
of feather meal, chicken offal meal and maggot meal
replacing 0-100% fish meal and reported that maggot
meal could replace 50% fish meal (30% diet as fed)
without adverse effect on weight gain, specific growth
rate, feed conversion ratio, and protein efficiency ratio.
They however reported poor performance at 75 and 100%
substitution.

In another study, *? compared the performance of
Heterobranchus longifilis fed diets containing soybean
meal, cattle brain meal and maggot meal included at 80%.
The authors reported that Maggot meal gave better
performance than soybean meal and lower performance
than cattle brains. However, maggot meal was much less
expensive than the latter feed. A research on inclusion of
differently processed maggot meal was carried out by.’
The authors evaluated the growth performance of Clarias
gariepinus fed diet containing defatted, sun-dried and
oven-dried maggot meal replacing fish meal. They
reported that fish fed 27% defatted oven-dried maggot
meal (27% in the diet) had similar growth performance
and survival than fish fed 25% fish meal.

CONCLUSION

It is concluded from this study that maggot meal
show great potential as an alternative protein source that
can replace conventional protein sources used in animal
nutrition. Therefore, its production on a large scale should
be encouraged.

It is also concluded that based on the production
cost, maggot meal at 25% inclusion level is a viable
alternative protein source to fish meal in Heterobranchus
bidorsalis fingerlings diets. The economic efficiency and
profit index of treatment 2 (diet 1) also supports the
finding. This is especially possible in developing countries
(Nigeria inclusive) where fish meal is imported in foreign
currency.

Further research into the utilization of maggot
meal in the diets of different classes of animal is necessary
as no literature was found on its use in ruminant nutrition.

REFERENCES
[1] Adewolu M. A., Ikenweiwe N. B. and Mulero S. M. (2010).
Evaluation of an animal protein mixture as a replacement for
fishmeal in practical diets for fingerlings of Clarias gariepinus
(Burchell, 1822). Israeli J. Aquacult. - Bamidgeh, 62 (4): 237-
244
[2] AIFP (2004). Farming Nigeria’s waters: newsletter of the
Aquaculture and Inland fisheries Project (AIFP) of the Special
Programme for Food Security. Technical Note No. 5, April,
2004.
[3] Akpodiete O.J. and Ologhobo A.D. (1999). Biochemical
evaluation of Maggot (larvae) meal on the growth and sexual
maturity of replacement pullets. Trop. J. Ani. Sci. 1 (2):45-51.
[4] AOAC (2005). Association of Official Analytical Chemist.
Official Method of Analysis. Washinton D.C. pp 146
[5] Ayinla O.A. (1988). Nutritive and Reproductive performance
of Clarias gariepinus (Burchell 1822). Unpublished Ph.D thesis,
University of Ibadan. Nigeria. 433p.
[6] Ebenso I.E. and Udo M.T. (2003). Effect of live maggot on
growth of the Nile perch, Oreochromis niloticus (Cichlidae) in
south Eastern Nigeria. Global J. Agric. Sci. 2(2):72-73.

www.ijastems.org

Page 8



International Journal of Advanced Scientific Technologies in Engineering and Management Sciences (IJASTEMS-1SSN: 2454-356X) Volume.4,Issue.8,August.2018

[7] Fasakin E. A., Balogun A. M. and Ajayi O. O. (2003).
Nutrition implication of processed maggot meals; hydrolyzed,
defatted, full-fat, sun-dried and oven dried, in the diets of
Clarias gariepinus fingerlings. Aquaculture Research. 9 (34):
733-738.

[8] Fetuga B.l. (1977). Animal production in Nigeria and feed
supplies. Nig. J. Anim. Prod. 418-421.

[9]Gordon, S. P and Gordon, F. S
(2014).ContemporaryStatistics: A computer Approach.Mc.Graw
— Hill Publishers, U.S.A. pp 98 -112.

[10] Oguniji J.O., Kloas W., Wirth M., Schulz C. and Rennert B.
(2008a). Housefly maggot meal (Magmeal) as a protein source
for Oreohromis niloticus (Linn.). Asian Fisheries Science, 21(3):
319-331.

[11] Ogun;ji J.0., Kloas W., Wirth M., Neumann N. and Pietsch
C. (2008b). Effect of housefly maggot meal (maggot meal) diet
on the performance, concentration of plasma glucose, cortisol
and blood characteristics of Oreochromis niloticus fingerlings. J.
Anim. Physiol. Anim. Nutr. 92(4): 511-518.

[12] Ossey Y. B., Koumi A. R., Koffi K. M., Atse B. C. and
Kouame L. P. (2012). Use of soybean, bovine brain and maggot
as sources of dietary protein in larval Heterobranchus longifilis
(Valenciennes, 1840). J. Anim. Plant Sci., 15 (1): 2099-2108
[13] Sogbesan O.A., Ajuonu N.D., Ugwumba A.A.A, and Madu
C.T. (2005). Cost benefits of maggot meal as supplemented feed
in the diets of Clarias gariepinus x Heterobranchus longifilis
hybrid fingerlings in outdoor concrete tanks. J. Sci. and Ind.
Stud. 3 (2): 20-55.

[14] Sogbesan A. O., Ajuonu N., Musa B. O. and Adewole A.
M. (2006). Harvesting techniques and evaluation of maggot meal
as animal dietary protein source for “Heteroclarias” in outdoor
concrete tanks. World Journal of Agricultural Sciences 2 (4):
394-402.

www.ijastems.org Page 9



