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Abstract

The study was carried out to determine the carcass yield and meat quality of broiler chickens fed
three millet variety based diets as replacement for maize. Four experimental diets were formulated
and designated as T1 (control), T2 (pearl millet), T3 (finger millet) and T4 (Dauro millet) diets,
replacing maize respectively. One hundred and eighty Anak 2000-day old train broiler chicks were
randomly allotted to four dietary treatments in a completely randomized design (CRD) with 45
chicks per treatment, each replicated three times with 15 chicks per replicate. Feed and water were
provided ad libitum and the feeding trial lasted for 49 days. The results of the carcass yield and
internal organs characteristics did not differ significantly(p>0.05) across the treatment groups.
Neck weight (3.86-5.81g) and small intestine length (99.33-117.33cm) were significantly
(p<0.05) affected by the dietary treatments. It was concluded that local millet varieties can be used
to replace maize in broiler diets without adverse effects on carcass yield and meat quality of broiler
chickens. The study therefore, recommended that farmers should make use of locally available
millet varieties as an alternative energy source in broiler chicken production.
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Introduction that poultry meat is nutritious, tender, juicy,

Poultry industry occupies a major
position in the livestock sector of agricultural
production because birds reproduce and grow
much quicker to produce meat and eggs and
returns high profits on investment (Obioha,
1992).The importance of the poultry sub-
sector is primarily in the production of meat
and egg as well as the source of direct or
indirect employment and revenue for the
country (Adebayo & Adeola, 2005). Poultry
birds have short generation interval, short
gestation period and fast growth rate
compared to their counterparts such as cattle,
goat or sheep (Maidala &lstfanus, 2012)).
Adegbola (2004) reported that in Nigeria,
about 41.23% of animal protein yield per
annum is derived from poultry meat and egg,
with only 9.79% and 12.43% from cattle and
pigs respectively. Omole et al. (2006) stated

tasty and generally appealing and accepted
when processed. Meduguet al. (2011) pointed
out that the production of animals with short
generation interval such as poultry is essential
to overcome the problem of animal protein
shortage in Nigeria.

Among the various species of poultry,
broiler chickens are of greater advantage in
meat production as they can provide quicker
return in their investment within a short period
of 6 to 8 weeks (Medugu et al., 2010). The best
alternative solution to the scarcity of Nigerian
animal protein is to increase broiler chicken
production (FAO, 2011).

Nwanduet al. (2016) reported that
among the livestock species like cattle, goats,
rabbits, pigs and sheep, the domestic fowl is
easier to rear, less-difficult to cater for and
financially less expensive to maintain. One of
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the veritable ways of attaining sustainable and
fast production of high-quality animal protein
to meet the increasing demand of the Nigerian
increasing population is to improve Poultry
production (Okosun, & Eguaoje, 2017).

Oluyemi and Robberts (2000) stated that
broilers are well-known for their fast growth
rates, high feed conversion ratio and low level
of activity and reach a weight of 4 to 5 pounds
dressed in only 5 weeks or 1.6 kg - 2.0 kg in 8
to 10 weeks. Broilers are birds of domestic
avian species which have been bred, specially,
to grow up to slaughter age in 7 to 8 weeks
depending on the weight required.

The broiler meat is a high quality,
digestible and palatable meat meant for
feeding by humans (Omole et al., 2006).
Poultry birds particularly broilers play a
significant role in providing the animal protein
required by man to meet his daily protein
consumption (Maidala & Istifanus, 2012).
Broiler birds are reported to have high growth
rate, high feed conversion ratio, short
gestation interval (5-6months) short intestinal
feed transit of 2-3 hours and traits that respond
to feeding and nutritional manipulation within
days (Atteh, 2002).

Duru and Dafwang (2010) pointed out
that the stiff competition between man,
industries and livestock, fluctuations in prices
and unavailability of the feed ingredients for
the formulation of animal feeds has resulted in
high cost of broiler feed and thus, cause
serious economic losses in broiler production
in Nigeria. Apart from cost, the use of maize as
the single energy source in poultry diet
formulation is becoming impractical as a
result of the decline in the land cultivated for
maize due the changes in climatic factors
(Kwari et al., 2014). Nyannor et al. (2007)
pointed out that millet and sorghum are the
most widely cultivated cereal crops that have
been successfully grown in both arid and semi-
arid regions of Africa and Asia since primitive
times and as a result of its little industrial uses
in Nigeria their cost is less in the areas of
cultivation. Millet is well adapted to

production system, characterized by low
rainfall, low soil fertility and high ambient
temperature and hence can be grown where
other cereals cannot survive. Maidala and
Abdullahi (2016) pointed out that millet has
the ability to grow well on poor sandy soils and
it is known to contain significant amount of
nutrients which is more closely to maize.

Experimental site

Bauchi state lies between latitudes 9° 30'
and 12° 30" North and longitudes 8° 45' and
11°45' East Greenwich meridian and covers a
total land area of 49,259 sq. km, representing
5.3% of the Nigerian's total land (Modibbo
&Sumi, 2014; Abdullahi, et al., 2014) with a
population of 4,653.066 people, constituting
3.3% of Nigeria's population (National
Population Commission (NPC, 2006).

Sources and processing of ingredients

The three millet varieties and the maize
were purchased in Azare market in Katagum
local government of Bauchi state. The seeds
were cleaned by picking of stones and debris.
The cleaned grains were milled and mixed
with other feed ingredients to provide the
experimental diets.

Experimental birds and Managements

One hundred and eighty (180) day old
Anak 2000 broiler chicks, purchased from
ECWA farms Bukuru, Plateau state, were used
for this research work, the chicks were
brooded for the period of one week on deep
litter. Two weeks before the arrival of the
chicks, the experimental pens were washed,
cleaned, disinfected and dried. A week before
the arrival of the chicks, wood shavings were
spread on the floor, feeding and drinking
troughs were all put in proper condition. 200
watts electric bulbs were used to supply heat
required for brooding and kerosene stove and
charcoal were also made available in case of
power failure. Feed and water were provided
ad libitum for the whole period of the feeding
trial. Routine management, vaccines and
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medications were administered as
recommended by FAO (2014).

The chicks were randomly assigned to
four dietary treatments with 45 birds per
treatments each replicated three times, fifteen
(15) birds per replicate in a Completely
Randomized Design (CRD). Four diets
containing 3 varieties of millet with corn as
control were formulated and designated as
(T1) control, (T2) Pearl millet, (T3) Finger
millet, and (T4) Dauro millet respectively.
Maize and millets were the major sources of
energy where soya beans and fish meal served
as the principal sources of protein in the diets.

Carcass measurements

At the end of the experiment, six (6) birds,
two (2) from each replicate, were randomly
selected from each treatment group. The birds
were starved for 12 hours of feed before
slaughtering the next day to empty the crop of
the birds. Each bird was tagged and weighed
before and after slaughtering to determine the
live and bled weights. The slaughtered broiler
birds were dipped in hot water for about two
minutes to ease the removal of the feathers and
the plucked weight recorded. The dressing
percentage of a bird was calculated as the
difference between the eviscerated weight and
its live weight.

The weight of the internal organs (the
heart, liver, spleen, pancreas, intestine and
gizzard) and other cut-up parts of each bird
including head, neck, pectoral, wings, thigh,
breast, and back were determined and
expressed as percentage of body weight. The
data were subjected to analysis of variance
ANOVA balance design (Steel and Tories,
1980) in completely randomized design
(CRD) and the means were separated for
significance using DMRT.

Results and Discussion

The percentage composition of broiler
starter and finisher are shown in Table 1 and 2,
respectively and the metabolizable energy and
crude proteins are adequate for broiler

chickens in the Tropics (Oluyemi and
Roberts. 2000). The carcass weights were
expressed as the percentage of body live
weight of birds as shown in table 3. There
were no significant differences (0>0.05)
among the dietary treatments for live
weight(1566.66-1750g), slaughter weight
(93.62-98.23g), pluck weight (86.48-91.38g)
and dressing percentage (50.20-54.73). Millet
can be well utilized to produce broiler
chickens with superior carcass quality
compared to maize based diets (NRC, 1996).

The result of this study is in line with the
report of Abakisiet al. (2015) who observed
no significant (p>0.05) difference for live
weight (2820-3020), slaughter weight (2730-
2910), pluck weight (2620-2800) and
dressing percentage (2210-2350) of broiler
chickens.

The values obtained for head and legs
ranged between 6.12-5.83g. Back weight
ranged from (8.03-9.00), the values of breast
weight ranged between (3.30-4.70g) and the
values of liver weight ranged from (2.00-
2.42%) respectively. The result revealed that
replacing maize with millet had no significant
difference(p>0.05) on all the carcass
parameters studied, except neck weight (3.86-
5.81%) and small intestine length (99.33-
117.33g) which were significantly affected
(P<0.05).

This result agrees with the earlier reports
of Emmanuel et al. (2014) and Ibe (2014) who
reported no significant (p>0.05) difference
for broiler chickens fed pearl millet, finger
millet and millet residue based diets
respectively. It is also in agreement with the
study of Akinola et al. (2015) who reported a
non-significant difference (p>0.05) across the
dietary treatments for weights of breast
(20.94-21.03%), back (16.99-17.32%), thigh
(14.53-14.98%), wings (9.30-9.37%), heart
(0.72-0.74%) and gizzard (4.20-4.25%) when
millet replaced maize in diet of broiler
chickens. The results of this study also agree
with the report of Wakibia (2015) who
reported no significant (p>0.05) difference in
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breast weight (12.88%), back weight (2.32%)
and thigh (1.24-1.88%) weight of broiler
chickens fed maize, Guinea corn and millet
based diets. The results from this study
confirms the report of Abakisi et al. (2015)
who observed no significant difference
(p<0.05) among the treatment groups for liver
(52.5-60.2g)), Gizzard (44.57-48.83g), heart
(14.17-15.5g) and intestine (102.30-137.8g)

weights respectively when maize was
replaced by different levels of millet residue
meal on carcass traits and blood profile of
broiler chickens.The similarity in the
percentage of Gizzard (2.30-2.56g) in the
current study may be as a result of the
uniformity in the CF content of diet or to the
small number of birds sampled in the study.

Table 1: Percentage composition of experimental broiler starter diet (2-4weeks)

Feedstuff T1 T2 T3 T4
Maize 4421 - - -
Pearl millet - 47.81 - -
Finger millet - - 47.81 -
Dauro millet - - - 47.81
Soya bean meal 36.79 33.19 33.19 33.19
Wheat offal 10.0 10.0 10.0 10.0
Fish meal 5.0 5.0 5.0 5.0
Methionine 0.25 0.25 0.25 0.25
Lysine 0.25 0.25 0.25 0.25
Bone meal 3.0 3.0 3.0 3.0
Vital premix 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25

Total 100 100 100 100
Calculated analysis

Crude protein (%)  22.63 22.83 22.83 22.83
Crude fibre (%) 4.10 5.84 5.84 5.84
Ash (%) 3.5 4.30 4.30 4.30
Calcium (%) 0.27 0.28 0.28 0.28
Total phosphorus (%) 0.57 0.56 0.56 0.56
ME (kcal/kg) 3001.05 2801.62 2801.62 2801.62
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Table 2: Percentage composition of experimental broiler finisher diet (5 8 weeks)

Feedstuff T1 T2 T3 T4
Maize 51.0 - - -
Pearl millet - 54.92 - -
Finger millet - - 54.92 -
Dauro millet - - - 54.92
Soya bean meal 25.0 21.08 21.08 21.08
Wheat offal 15.0 15.0 15.0 15.0
Fish meal 5.0 5.0 5.0 5.0
Lysine 0.25 0.25 0.25 0.25
Methionine 0.25 0.25 0.25 0.25
Bone meal 3.0 3.0 3.0 3.0
Vital premix 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25
Total 100 100 100 100

Calculated analysis

Crude protein (%)  19.54 19.83 19.83 19.83
Crude (%) 4.79 6.78 6.78 6.78
Ash (%) 3.37 4.28 4.28 4.28
Calcium (%) 0.24 0.25 0.25 0.25
Total phosphorus (%) 0.58 0.56 0.56 0.56
ME (kcal/kg) 2907.82 2800.69 2800.69 2800.69
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Table 3: Carcass Yield and internal organ Characteristics of broiler chickens fed three
varieties of millet as replacement for dietary maize

Dietary treatments

Parameters T1 T2 T3 T4 SEM
Live weight (g) 1733.33 1600.00 1566.66  1750.00 70.34™
Slaughter weight (g) 95.18 93.62 93.98  98.231.92"™
Pluck weight (g) 91.38 86.48 88.64 90.491.68™
Dressing percentage (%) 54.73 50.73 50.20 54.282.40™
Heads and legs (g) 6.10 5.83 6.12 6.000.45™
Wings (g) 7.71 7.74 7.81 7.860.24™
Pectoral (g) 19.44 20.09 19.77 20.240.74™
Back (g) 8.03 8.08 8.43 9.000.39"™
Breast (g) 4.70 3.62 3.32 3.300.37™
Thigh (g) 20.36 21.55 19.44 18.940.75™
Neck (g) 3.86" 5.10° 5.23° 5.81°0.21"
Internal organs (% weight)

Liver 2.20 2.10 2.00 2.420.13™
Gizzard 249 2.27 2.30 2.560.13™
Heart 0.40 0.43 0.38 0.30.03™
Lungs 0.52 0.50 0.56 0.620.03™
Pancrease 0.08 0.10 0.09 0.080.00™
Small intestine 3.24 2.72 2.74 2.590.30™
Large intestine 2.87 2.11 1.94 2.050.30™
Caeca 0.92 1.01 1.09 1.010.06™
Proven triculus 0.58 0.57 0.54 0.560.01™
Abdominal fat 1.30 1.19 1.19 1.920.20™
Small intestine length (cm)  99.33° 110.00* 117.33*  117.33%3.47
Large intestine length (cm)  87.00 74.00 76.33 73.333.50™

Mean with different superscripts on the same row differ significantly (p<0.05)
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Conclusion dietary maize in broiler diets without adverse

Based on the findings of the study, it effects on carcass yield and meat quality of
(pearl millet, finger millet and Dauro millet)y ~ c¢anberecommended to poultry farmers ensure
can be used as an alternative feed option for ~ availability of feed ingredients.
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