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In this study, the effect of three different sources of maggot meals was conducted to evaluate
the performance and slaughter characteristics of broiler chickens. Five diets were
Jformulated to include Diet I (control) which contained 3.5 % fish meal, while Diets 2, 3 and 4
contained 3.5% maggot meal from broiler droppings (BMM),maggot meal from layers
droppings (LMM) and maggot meal from rabbit faeces (RMM) respectively. Eighty (80) day-
old unsexed Marshall Broilers were randomly allotted to four dietary treatments in a
completely randomized design (CRD). Thedietary treatments had 20 birds each with two (2)
replicates. Data were generated on proximate analysis and performance indices including
feed intake and weight gain, slaughter characteristics and mortality rate. They were
subjected to analysis of variance (ANOVA) and means significantly different were separated
using Duncan's Multiple Range Test (DMRT) at 5% probability level. Results from proximate
analysis showed that maggots from layer droppings had the highest crude protein and ether
extract. Results on performance indices showed that birds fed on diet 3 (layer maggot meal)
had significantly (P<0.05) best performance than others as regards feed intake. Layer
maggot meal (LMM) in this study enhanced bestproductive performance compared to those
from broiler and rabbit maggot.Birds fed layer maggot meal had the best (1.85) feed
conversion ratio. They also had the best body weight gain (2501g) and feed intake (4627g). In
conclusion, layer maggot meal is recommended as analternative animal protein source to
expensive fish meal.
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Introduction constraints, poultry industry in developing
Inadequate intake of animal protein has countries is been confronted with high cost
been identified in most of the developing of production which brings down profits
countries where the average daify animal  from the venture. Reports indicated that
protein intake of 25g was reported by  feed is the most important factor of
Daghir (2008). According to Taiwo et al. production accounting for 60 — 80% of the
(2005), Nigeria is not an exception as totaleost (Fasuyi, 2005; Abeke et al.,2013).

mafhutrition among the poor popuface is Thisisattributed to the exorbitant prices of
predominanty due to marked inadequate the conventionalfeedstuffs commonfy used
(in quantity and quafity) intake of protein. in formufating poultry diets. To overcome

Efforts tobridge the animal protein gap this probflem, substitution of the expensive
prevailing in Nigeria have therefore be  conventional feedstuffs with reflatively
geared towards expfloring the potentials of cheaper ones is the way out. Several
fast growing and rapidly muftiplying  researchers have attemptedrepfacing the
animals such as poultry.Among other expensive conventional feedstuffs with

262



Performance and slaughter characteristics of broiler chickens fed different sources of maggot meal

cheap and focally available afternative
feedstuffs. The expensive fishmealcould be
replacedpartly or compfletely with the
focally availabl maggot meal (MGM). It
compares favourably with fish mealin the
amino acid profife (Atteh and Oyedeji,
1994). Adesufu and Mustapha (2000)
reported that the levels of some amino acids
fike cysteine, histidine, phenyfafanine,
tryptophan and tyrosine in maggot mealare
higher than in fish meal and soyabean.
Maggot meal, according to Akpodiete and
Ofoghobo (1999), is of high biofogicaland
nutritive vafue. Ogunjiet al. (2008b)
reported that the biofogicalvatue of maggot
meal was equivaflent to that of whole fish
meal. Maggot meal has been included in
broifer diets as a replacement for
conventional fish meal. Most of these
researchers (Awoniyi, et al. 2004; Adeniji,
2007; Hwangbo, et al. 2009; Okah and
Onwujiariri, 2012) revealed that fish meal
coufd be replaced with maggot meal
without any defeterious effects on the
animals.

Maggot is a flarva of housefly (Musca
domestica). It can be sourced form wastes
(kitchen wastes, poultry droppings, cattle
dungs, rabbit faeces, sfudge or any
substrate) on which housefly can survive.
Housefly constitutes environmentat
hazards and nuisance. It is a fact that
houseflies are carriers of pathogens but
researches have shown that maggot meal
did not pose any health problems to the
animafs when used to replace fish mealin
the diets of pouftry and fish. Adeniji (2007)
reported no mortaflity when maggot meal
was used to repface groundnut cake in the
diets of chicks. On this note, the expensive
fish meal coutd be replaced partly or
completely with the focally available
maggot meal(MGM). It was on this basis of
these potentials that maggot meals from
different substrates were used to replace
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fish meatat 100% fevelof inclusion in diets
of broifer chickens.

Materials and Methods

Experimental site The experiment was
conducted at the Pouftry Unit of Teaching
and Research Farm of Ibrahim Badamasi
Babangida University, Lapai, Niger State.
Lapai fies on fongitude 9.02°N and fatitude
6.34°E of the equator. The area is focated in
the vegetative zone of guinea savannah,
middf belt of Nigeria. It has an average
temperature of 23°C — 34°C and a maximum
rainfallof 107.3mm (Anonymous, 2010).
Harvesting and preparation of the maggot
meal

Maggots used in the experiment were
produced from three different sources
(broilers, fayers and rabbit droppings).
They were obtained by cufturing housefly
larvae (Musca domistica) on the faecal
substrates. The droppings were spread on
wet bow /s in order to attract houseflies that
introduced the farvae on the droppings.
Four days fater, they were ready for
harvesting, as they migrated to the surface
of the substrate. Sieve was used in
harvesting them into different flasks
containing ice block. The harvested
maggots were oven-dried at 75°C for three
hours in order to reduce its moisture content
for proper storage. The dried maggot was
milled and a sampfe of the mealwas taken
to the Animal Production Laboratory for
determination of the proximate
composition according to A.O.A.C (2000)
(Tabfe 3).

Experimental diets

The experimental diet comprised of 3.5%
fish mealas source of animalprotein in Diet
1, (controf), 3.5% of maggot meal (MGM)
from broifer droppings in Diet 2; 3.5% of
maggot meal from fayer droppings in Diet
3; and 3.5% of maggot meal from rabbit
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faeces in Diet 4, replacing fish mealin those
diets (Tables 1 and 2). Micro ingredients
such as salt, methionine, fysine and premix

were weighed using Mettler sensitive
digital scafe while other macro feedstuffs
were weighed with top foader weighing
scafe.

Table 1: Gross composition of experimental broiler starter diets

Ingredient (%) Treatment

Diet 1 Diet 2 Diet 3 Diet 4
Maize 53.00 53.00 53.00 53.00
Soybean 4.80 4.80 4.80 4.80
GNC 30.00 30.00 30.00 30.00
Wheat offal 5.20 5.20 5.20 5.20
Fish meat 3.50 0.00 0.00 0.00
BMM 0.00 3.50 0.00 0.00
LMM 0.00 0.00 3.50 0.00
RMM 0.00 0.00 0.00 3.50
Bone meal 2.00 2.00 2.00 2.00
Limestone 0.80 0.80 0.80 0.80
*Premix 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25
Lysine 0-10 0.10 0.10 0.10
Methionine 0.10 0.10 0.10 0.10
Total 100.00 100.00 100.00 100.00
Cafcufated:
CP (%) 23.88 23.63 23.74 23.53
ME (kcalkg) 2888.12 2884.83 2894.21 2881.80

*Slomix premix to supply Vitamin A (10,000mg), vitamin D (2,000mg), vitamin E (10mg), vitamin
K3 (2,000mg), Vit. B 12 (10,000mg), pantothenic acid (10,000mg), Niacin (26,000mg), folic acid
(1,000mg), biotin (100,000mg), choline (150,000mg), Antioxidant (125,000mg) , Manganese
(10,000mg), Zinc (50,000mg), Cobaftt (250mg), Iron (40,000mg), Copper (6,000mg), lodine (500mg),

Sefenium (100mg).

BMM: Broifer maggot meal LMM: Layer maggot meal RMM: Rabbit maggot meat

Experimental birds and management

Eighty (80) day-ofd broiter chicks
(MarshalBreed) were used for the study.
They were randomfy afllotted to four
treatments of twenty (20) chicks in a
compfetely randomized design (CRD).
Each treatment was further divided into
two repflicates of ten (10) chicks each. On
arrival, the chicks were pfaced on the
experimental diets and Vitafyte® (anti-
stress) in water was equally served. The
chicks were brooded on deep flitter using
charcoalas source of heat. Temperature of
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the brooding pens was maintained and
routine management exercises were
adopted as recommended by Ofuyemi and
Roberts (2000). Feed and water were
suppfied to the birds ad libitum. First dose
of Gumboro vaccine was administered to
the chicks against Newcastle diseases at
two weeks of age and the second Gumboro
at the fourth week while Lasota was
administered at fifth week of age.
Neoceryf® and Amprollium® were
administered at prophyflactic doses
(according to the manufacturer’s directives)
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Table 2: Gross composition of experimental broiler finisher diets

Ingredient (%) Treatment

Diet 1 Diet 2 Diet 3 Diet 4
Maize 56.40 56.40 56.40 56.40
GNC 26.40 26.40 26.40 26.40
Wheat offal 10.50 10.50 10.50 10.50
Fish meal 3.00 0.00 0.00 0.00
BMM 0.00 3.00 0.00 0.00
LMM 0.00 0.00 3.00 0.00
RMM 0.00 0.00 0.00 3.00
Bone meal 2.00 2.00 2.00 2.00
Limestone 1.00 1.00 1.00 1.00
*Premix 0.25 0.25 0.25 0.25
Sat 0.25 0.25 0.25 0.25
Lysine 0-10 0.10 0.10 0.10
Methionine 0.10 0.10 0.10 0.10
Total 100.00 100.00 100.00 100.00
Calcufated:
CP (%) 20.80 20.59 20.68 20.50
ME (kcalkg) 2829.77 2811.83 2819.21 2821.80

*Sfomix premix to supply Vitamin A (10,000mg), vitamin D (2,000m g), vitamin E (10mg), vitamin
K3 (2,000mg), Vit. B 12 (10,000mg), pantothenic acid (10,000mg), Niacin (26,000mg), folic acid
(1,000mg), biotin (100,000mg), chofine (150,000mg), Antioxidant (125,000mg), Manganese
(10,000mg), Zinc (50,000mg), Cobalt (250mg), Iron (40,000mg), Copper (6,000mg), Iodine (500mg),

Sefenium (100mg).

BMM: Broifer maggot meal LMM: Layer maggot mealRMM: Rabbit maggot meat

to prevent bacterial infections and
coccidiosis respectively.

Data collection

Data collected on body weight gain and
feed intake were on weekly basis, and were
used to determine feed conversion ratio.
Feed intake was determined by finding the
difference between feed served and the feft-
over. Mortality was recorded as it occurred
throughout experimentalperiod. At the end
of the eight-weeks ftong feeding trials, two
birds per repficate were randomf{y selected,
fasted overnight, sfaughtered by severing
the jugufar veins and were thoroughy bled.
Each carcass was de-feathered and
eviscerated carcass weight, cut-up parts and
organ weights were determined.

Statistical analysis
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Data cofected were subjected to one-way
anafysis of variance (ANOVA) according
to the procedure of Steeland Torrie (1980).
Significantly (P<0.05) different means
were separated using Duncan's Multiple
Ranges Test (Duncan, 1955).

Results

The gross compositions of both starter and
finisher diets used in this experiment were
shown in Tabfes 1 and 2 respectively. The
calcufated metabofizable energy vatue of
the diets ranged approximately between
2800 at starter phase and 2900 kcalkgat
finisher phase. Cafcufated crude protein
vafue ranged from 23.53% in treatment 4 to
23.88% in treatment 1 at starter phase,
and20.50% in treatment 4 to 20.80% in
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Table 3: Nutrient composition of the maggot meal fed to broiler chickens

Nutrient (%) BMM LMM RMM
Dry matter 90.34 92.13 92.70
Crude protein 61.63 64.63 59.63
Crude fibre 5.54 2.35 4.82
Ash 4.55 2.55 6.11
Ether extract 23.53 24.09 21.27
Carbohydrate 0.63 0.86 5.69
ME (kcal/100g) 199.00 180.44 206.15
Table 4: Performance characteristic of broilers fed maggot meal
Parameter Treatment SEM
Diet 1 Diet 2 Diet 3 Diet 4
Initialweight (g) 50.00 50.00 49.00 50.00 -
Finalweight (g) 2120.00 2330.00 2550.00 2170.00 -
Dressed weight (g) 2000.00° 2110.00° 2340.00* 2150.00%® 0.06
Eviscerated weight (g) 1790.00¢ 2000.00° 2200.00* 2100.00%® 0.06
Body weight gain (g) 2070.00 2280.00 2501.00 2120.00 0.75
Feed intake (g) 4401.00 4500.00 4627.00 4552.00 0.11
FCR 2.13 1.97 1.85 2.15 0.03
Mortafity (%) 10.00 0.00 5.00 10.00 -

4" Means in the same row with different superscripts differ significantly (P<0.

Error of Mean, FCR = Feed conversion ratio

treatment 1 at finisher phase.

The proximate compositions of the maggot
meals were presented in Tabte 3.Crude
protein in broifer maggot meal, f(ayer
maggot mealand rabbit maggot mealwere
61.63, 64.63 and 59.63% respectively.
Ether extract vafues were high and ranges
from21.27 —24.09% in the test ingredients.
Metabofizable energy (Kca/100g) in
broifer, fayer and rabbit maggot meals were
199.00, 180.44 and 206.15 respectively.
The productive performance of broiler
birds fed diet containing the different
maggot meals sources is shown in Tabfe 4.
Mean final weight gains of the birds were
2120, 2330, 2550 and 2170g for Diets 1, 2,
3 and4 respectively. Body weight gains in
gram were 2070, 2280, 2501 and 2120 for
Dietsl, 2, 3 and 4 respectively. Dressed
weight ranged from 2000g in birds fed
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05), SEM = Standard

control diet (Diet 1) to 2340g in birds fed
fayer maggot meal (Diet 3). Eviscerated
weight also followed the same pattern with
birds fed control having the feast (1790g)
and the highest (2200g) in those fed fayer
maggot meal(LMM). Feed conversion ratio
ranged from 1.85 to 2.15. Mortafity was
calcufated in percentage and obtained as 10,
0, 5 and 10% in Dietsl, 2, 3 and 4
respectively. Performance indices
measured in this experiment showed no
significant (P>0.05) differences except in
dressed and eviscerated weights where
there were significant (P<0.05) differences
among the treatment means.

Table 5 shows the resuflts of carcass anaflysis
of the broiferchickens fed maggot meal as
replacement for fish meal There were
significant (P<0.05) differences in the back
and thigh of the treatment means. Head,
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Table 5: Cut-up parts of broiler chickens fed maggot meal

Cut-up part (%LW) Treatment SEM
Diet 1 Diet 2 Diet 3 Diet 4
Head 0.71 0.64 0.59 0.53 0.06
Neck 5.47 5.02 4.59 5.25 1.58
Wing 5.42 4.94 4.51 5.35 0.50
Back 25.52* 23.13° 24.12% 23.78° 16.92
Breast 27.83 23.18 22.69 28.34 26.14
Shank 0.63 0.47 0.59 0.59 1.20
Drumstick 14.91 13.56 12.45 14.52 1.35
Thigh 14.93° 13.52° 12.35° 14.52° 0.25

3B Means in the same row with different superscripts differ significantfy (P<0.05), SEM = Standard Error

of Means

Table 6: Visceral organs of broiler chickens fed maggot meal

Cut-up part (%LW) Treatment SEM
Diet 1 Diet 2 Diet 3 Diet 4
Liver 0.78 0.69 0.59 0.69 0.56
Kidney 0.71 0.60 0.59 0.69 0.50
Pancreas 0.24 0.21 0.24 0.23 0.50
Spleen 0.24 0.17 0.20 0.23 0.50
Heart 0.57 0.64 0.51 0.65 0.71
Intestines 5.428 4.76° 4.12° 5.18° 1.25
Gizzard 0.73 0.64 0.55 0.61 1.04
Abdominal fat 0.71 0.64 0.59 0.69 0.48
Proventricufus 0.59 0.64 0.59 0.65 1.35

® Means in the same row with different superscripts differ significantfy ( P<0.05), SEM = Standard Error

of Means

neck, wing, breast, shank and drumstick
showed no significant (P>0.05) difference.
Numerically, head varied from 0.53 to
0.71%, neck, 4.59 to 5.47%, wing, 4.51 to
5.42%, back, 23.13 to 25.52%, breast,
22.69 to 28.34%, shank, 0.47 to 0.63%,
drumstick, 12.45 to 14.91%.,and thigh,
12.35 to 14.93%. There were no significant
(P>0.05) differences in the means of allthe
visceral organs measured except in
intestines (Tabfe 6).

Discussion

The proximate compositions of the test
materials revealed that the crude protein
vafues obtained for the maggot meal were
higher than what (44.44%) was reported by
Okah and Onwujiariri (2012), and the range
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of values (39-54%) reported by Atteh and
Otlogbenfa (1993). The differences might be
due to the different substrates used.
However, the values obtained in this study
for crude protein are very close to what
(63.99%) Hwangbo et al. (2009) reported.
The21.27-24.09% ether extract reported in
this study fel within the range (20.70 —
25.30%) reported by Atteh and Ofogbenfa
(1993). Ether extract vafues from maggot
meals from Broiler and rabbit substrates
were fower than the report (24.31%) of
Hwangbo et al. (2009).There were no
significant (P>0.05) differences among the
treatment means of feed intake. Diet 3 had
the highest vafue (4627g) which was not
significantfy (P>0.05) different from others.
Body weight gain showed that Diet 3 had
highest vaftue (2501g) but not significantly
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(P>0.05) different statistically from Diet 1
(2070g), Diet 2 (2280g), as wellas Diet 4
(2120g).The higher body weight gains in
birds fed maggot mealmay be attributed to
the essential amino acid profile of the
maggot meals as noticed by Hwangbo et al.
(2009). This agrees with the report of
Boorman and Eillis (1996) that increased
dietary protein digestibifity aids weight
gain in chicks and is seen as a result of
protein accumufation refated to nutrient
changes and the given energy content of the
feed.The feed conversion ratio (FCR)
showed no significant different (P>0.05)
across the diets asDiet 4had the highest
(2.15) which is the poorest, while Diet 3had
the best (1.85) fotlowed by Diet 2(1.97).
This is an indication of the rate of
utifization of the diets which is also a
reflection of the rate of increase in weights
of the broifers due to maggot meal. This
corroborate with the resufltsreported
byOkah and Onwujiariri (2012) who
reported increased performance of finisher
broifer chickens fed maggot meal diets.
Nzemujo (2010) afso reported that fishes
fed maggot mealdiets gained weight faster
than those on fish meal. The weekfy feed
intakes of the birds on maggot meals were
higher than those fed fish meal This is not
far from being the concept since those birds
grew and devefoped faster than those fed
diet 1 which was the fish meal diet. The
highest mortafity record in D1 and D4
(10%) might be due to improper
management or hand{ing of the birds as the
mortality occurred at the first week of the
experiment. There were significant
(P<0.05) differences among the treatment
means of the thigh muscfes. D1 had the
highest vafue with (317g) than D2, D3 and
D4 that had (315g). Diet 3 had the highest
value for dressed and eviscerated weight
(2.34kg and 2.20kg) which might be
probabfly be as a resuflt of increased rate of
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protein accumufation with maggot mealdue
to the maggot's optimalessentialamino acid
profile (particufarly fysine) and protein
digestibility which agrees with the potential
of flayers maggot meal There were afso
significant (p<0.05) differences among the
means of the back weights. Values recorded
in this study for thigh deviated greatly from
the report of Okorie (2013) who fed broiler
chickens with maggot meafat lower fevelof
inclusion. Back means recorded in this
study were higher than reports of Okorie
(2013) but fower than what Agbede and
Afletor (1997) reported. In the visceral
organs, there were significant (P<0.05)
differences among the treatment means of
intestines, but other organs showed no
significant (P>0.05) differences among the
treatment means.

Conclusion

This study revealed that maggot meal
especially the one from fayers droppings
can completely replace fish mealat 100%
inclusion rate in broifer chicken diet without
any significant effects on weight gain, feed
intake and feed conversion ratio. The
performance data in this study pointed to the
potential of fayers maggot meal as an
inexpensive afternative animal protein
resource to fishmeal.
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