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SUMMARY

RESUMEN

An experiment was conducted to evaluate the
response of grower turkeys to diets containing
different agro industrial by-products. A total of
120grower turkeys were used for this study. Four
experimental diets were formulated and designated as
T1, T2, T3, and T4. T1 (control diet) contained none
of the agro industrial by products used while T2, T3
and T4 contained15% each of Wheat offal, Maize
offal, Rice offal respectively. The turkeys were
randomly allocated to four experimental treatments of
thirty birds per treatment while each treatment was
replicated three times (3) with ten (10) birds per pen
in a completely randomized design. The result of
growth performance revealed that average feed
intake, average weight gain and feed conversion ratio
of turkeys fed the control and 15% Wheat Offal diets
were not significantly different (P>0.05). The result
of carcass characteristics and organ weights followed
similar trend. Turkeys fed 15% Maize Offal and 15%
Rice Offal diets recorded the lowest values (P<0.05).
There were no significant differences (P>0.05) in all
the
haematological
parameters
and
serum
biochemical indices measured except PCV which
decreased across the treatment groups. It was
concluded that 15% wheat offal can be included in
the diet of grower turkeys without adverse effect on
growth performance, carcass yield and health status
of birds.

Se evaluó el desempeño de pavos en crecimiento con
dietas con diferentes subproductos agroindustriales.
Se empleó un total de 120 animales en cuatro dietas
experimentales dónde la dietaT1- control no contenía
subproductos y las dietas T2, T3 y T4 contenían 15%
de residuos de trigo, maíz o arroz respectivamente.
Se distribuyeron los pavos aleatoriamente, 30
animales por tratamiento en 3 réplicas de 10 pavos,
en un diseño completamente aleatorizado. Los
resultados mostraron que el consumo, ganancia de
peso y conversión alimenticia de los animales con
residuo de trigo no fueron diferentes a los obtenidos
con la dieta control (P>0.05). Las características de la
canal y peso de los órganos siguieron una tendencia
similar. Los pavos con residuo de maíz y arroz
tuvieron el menor desempeño (P<0.05). No se
encontró diferencias (P>0.05) en las variables
hematológicas y séricas evaluadas excepto para
volumen de paquete celular que fue menor en las
dietas con subproductos. Se concluyó que un 15% de
residuo de trigo puede ser empleado en dietas de
pavos en crecimiento sin afectar su desempeño
productivo, rendimiento de canal e indicadores de
salud de las aves.
Palabras clave: Pavos en crecimiento; residuo de
trigo; residuo de maíz; residuo de arroz; crecimiento.

Key words: grower turkeys; wheat offal; maize offal;
rice offal; growth performance.

economic benefit (Adene and Oguntade, 2006). The
population of turkey in Nigeria had grown from 1.5 to
2.0 million (Morgan, 1991). In poultry farming,
feeding accounts for 65 – 80 % of the production cost

INTRODUCTION
Turkey (Meleagris gallopavo) is an integral part of
poultry. It is a very important bird usually raised for
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and the poultry industry has suffered more than any
other livestock industry as a result of the problem
arising from inadequate supply of feed (Lepaideur,
2004). Energy and protein feedstuff, which constitute
about 80% of poultry feedstuff have been the major
hindrances to effective poultry production in Nigeria
(Uchegbu et al., 2004). Cereal grains constitute the
major source of energy in poultry diet in the tropics
(Oluyemi and Roberts, 2000). Maize has remained
the chief source of energy in compounded diet and it
constitutes about 50% of poultry ration (Ajaja et al.,
2002). Pressure on maize and recently cassava has
been on the increase worldwide with emphasis being
placed on export in Nigeria, since recent trends have
seen massive exploitation of corn in ethanol
production as an alternative source of fuel (Doki,
2007). This trend has necessitated the use of agro
industrial byproducts such as wheat offal, maize offal,
rice offal, palm kernel meal, brewers dried grains etc.
in formulating feed for the livestock. Maize offal is a
by-product of maize milling processes, second to
wheat offal as the most preferred and utilized
conventionally in livestock feeds in Nigeria
(Babatunde and Oluyemi, 2002). Maize offal contains
about 110 to 120 g/kg crude protein and 80 to 90 g/kg
crude fibre (Onifade and Babatunde, 1998). The
relatively low crude fibre content compared to other
agro industrial by-products could be an advantage in
fibre nutrition whereas the low protein content
appears to be a limitation. Rice offal has high lysine
and methionine content and it is available in large
quantities all year round in many towns in the rice
growing areas of Nigeria (Makinde et al., 2014).
However, its phytate content, enzyme inhibitor, high
fibre content and oxidative rancidity may have
deleterious effects on poultry. Rice offal may become
rancid and decrease poultry growth performance and
lipid stability of meat (Chae et al., 2002). It is
suggested to include it at relatively low levels (up to
15% only) in poultry diets (Makinde et al., 2014) as
higher levels may result in low calcification,
decreased feed intake and even mortality above 80%
inclusion (ArunaTomar and Singh, 1999). More
recently, Aduku (1993) in Nigeria reported that wheat
offal contains 1256 and 2320 Kcal of metabolizable
energy per kg for poultry and swine respectively,
15.6% crude protein and mineral elements such as
calcium and phosphorus. These reports have
portrayed wheat offal somewhat, as a product with a
fair potential for use in the diet, even if it is to replace
a portion of maize, which is used conventionally in
the diet of chicken. Nuhu et al. (2008) reported that
the FCR of birds fed on wheat offal diets were
efficiently more utilized than those birds fed on maize
offal-based diets. These workers concluded that 20%
wheat offal inclusion in broiler diets is recommended
to farmers. Despite the availability of various

nutrients in these agro industrial byproducts,
information on their utilization in the turkey diets is
scanty, therefore, this study aimed at assessing the
use of agro industrial byproducts in the diet of grower
turkeys.
MATERIALS AND METHOD
Experimental site
This study was conducted at the Poultry Unit of the
Teaching and Research Farm, Federal College of
Wildlife Management (FCWM), New Bussa, Niger
State, Nigeria. The poultry building is an open sided
type that permits adequate ventilation in the house,
with a concrete floor and zinc-roofing sheet. New
Bussa sits at 9°53′N 4°31′E, and the original town of
Bussa is located about 40 km North of New Bussa at
10°13′51″N 4°28′31″E (altitude 170 m.a.s.l.). The
climate of the area is tropical with monthly average
temperature of 34°C and mean annual relative
humidity of 60%.
Sources of Experimental Materials
The agro industrial by-products used in this study
were wheat offal, rice offal and maize offal which
were purchased around Neighbouring market within
New- Bussa and its catchment areas.
Experimental Design and Management of Birds
One hundred and twenty day old unsexed turkeys
(Narraganset and bronze breed) were purchased from
a reputable hatchery in Ibadan, Nigeria. The birds
were raised on deep litter pen with wood shaving as
litter material. They were fed on a common diet for
the first four (4) weeks of life. Feed and water was
supplied ad-libitum. Management practices and
vaccination programme was followed strictly. At the
end of the four (4) weeks, the grower turkeys (initial
average weight = 330g) were randomly allocated to
four experimental treatments of thirty birds per
treatment, while each treatment was replicated three
times (10birds per replicate) in a completely
randomized design (CRD).
Experimental diets
Four experimental diets were formulated and
designated as T1, T2, T3, and T4. T1(control diet)
contained none of the agro industrial by products
used while T2, T3 and T4 contained 15% each of
Wheat offal (WO), Maize offal (MO), Rice offal
(RO) respectively. The gross composition and
proximate composition of the experimental diets
arepresented on Table 1 and 2 respectively.
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Table1. Gross Composition of Experimental Diets
Ingredients
Maize
Wheat offal
Maize offal
Rice offal
GNC
Fish meal
Palm oil
*Premix
Limestone

T1 (control)
52.00
24.00
13.45
2.00
0.40
3.00

T2 (15% W.O)
46.00
15.00
10.00
18.45
2.00
0.40
3.00

T3 (15% M.O)
46.00
15.00
10.00
18.45
2.00
0.40
3.00

T4 (15% R.O)
46.00
15.00
10.00
18.45
2.00
0.40
3.00

Bone meal

4.50

4.50

4.50

4.50

Salt
Methionine
Lysine
TOTAL

0.25
0.30
0.10
100

0.25
0.30
0.10
100

0.25
0.30
0.10
100

0.25
0.30
0.10
100

Metabolizable energy (Kcal/Kg DM)

2999

2876

2784

2691

Crude Protein (%)

25.34

25.01

24.42

24.09

Crude fibre (%)

2.50

3.89

4.08

4.59

Ether Extract (%)

3.80

3.80

3.80

3.80

Calcium (%)

1.20

1.20

1.20

1.20

Methionine (%)

0.80

0.80

0.80

0.80

Lysine (%)

1.60

1.60

1.60

1.60

Calculated Nutrients

Wheat offal (WO), Maize offal (MO), Rice offal (RO)
*Composition of vitamin premix per kg is as follows: Vitamin A, 8000 iu; Vitamin D 3, 1600 iu; Vitamin E 5 iu,
Vitamin K 0.200 mg; Vitamins B, Thiamine B 1 0.5mg; Riboflavin B2 4mg; Pyridoxine B6 0.015 mg; Niacin 0.015mg;
B12 0.01mg; Pantothenic acid 0.5mg; folic acid 0.5mg and Biotin 0.020 mg; Chlorine chloride 0.02 mg; Anti-oxidant
0.125g and Minerals (Mn, Zn, Fe, Cu, I, Si, Co) 0.156g.

Table 2. Proximate Composition of Experimental Diets
Nutrients %
Control
Dry Matter
92.93
Crude Protein
25.25
Crude fibre
3.78
Ash
5.68
Ether Extract
6.21
NFE
61.17
NFE-Nitrogen free extract

15% W.O
93.48
24.97
4.01
6.71
6.52
61.93

15% M.O
94.51
23.90
4.56
6.98
6.75
59.42

15% R.O
93.68
23.08
5.02
7.28
6.98
60.45

were weighed weekly thereafter to obtain weekly
weight gain.Feed intake and weight recorded were
used to calculate feed conversion ratio (FCR) using
the formula below.

Performance data
The amount of feed given and left over was recorded
on daily basis and it was used to calculate the feed
intake. Before the commencement of the experiment,
the initial weight of the birds were taken and the birds

Feed conversion ratio (FCR) =feed intake/weight gain
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Turkeys fed 15% M.O and 15% R.O recorded the
lowest daily weight gain (P<0.05). Average daily feed
intake of turkeys fed control and 15% W.O diets were
similar (P>0.05) and this was followed by birds fed
15% M.O diet.Birds fed 15% R.O diet recorded the
lowest daily feed intake. Feed conversion ratio of
turkeys fed control, 15% W.O and 15% M.O diets
were not different (P>0.05). Turkeys fed 15% R.O
recorded the highest value for feed conversion ratio.
There were no differences (P>0.05) in feed cost per
kg and feed cost per kg gain.

Blood collection
At the end of the study period, 5ml of blood was
collected from three birds per treatment through the
wing vein and put into bottles containing Ethylene
Diaminetetra- acetic Acid (EDTA) to determine the
packed cell volume (PVC), red blood cell (RBC),
haemoglobin (Hb), and white blood cell (WBC).
Blood sample meant for serum biochemical studies
were collected into plane bottles (without Anticoagulant) to enhance serum separation. The blood
serum obtained was used to determine total protein
(TP), Albumin, Globulin,Glucose and Urea. All the
analysis was done at the College Research Laboratory
according to the methods described by Kohn and
Allen (1995); Schalm et al. (1975) and Peters et al.
(1982).

Table 4 shows the result of haematological
parameters and serum biochemical indices of grower
turkeys fed diets containing different agro industrial
by-products. There were no differences (P>0.05) in
the values obtained for haemoglobin, white blood cell
and red blood cell across the treatment groups.
Packed cell volume was however different (P<0.05).
Birds fed control and 15% W.O diets recorded higher
values for Packed Cell Volume than those fed 15%
M.O and 15% R.O based diets. The results of serum
biochemical indices show that there were no
differences in all the parameters measured (P>0.05).
The values obtained for Total Protein, Glucose,
Albumin, Globulin and urea were not affected
(P>0.05) by the dietary treatments.

Carcass and Organs Weight determination
At the end of the study, two turkeys per replicate
were selected at random and starved for about 12h to
empty thecrops. They were then slaughtered, scalded,
plucked and eviscerated. The carcass and internal
organs (liver, heart, kidney, gizzard and intestines)
were removed, weighed and expressed as a
percentage of live weight.

Table 5 shows the results of carcass characteristics of
grower turkeys fed diets containing different agro
industrial by-products. There were differences
(P<0.05) in all the parameters measured across the
treatment groups. Turkeys fed 15% W.O diet were
comparable with the turkeys fed the control diet in all
the carcass parameters measured. Turkeys fed 15%
M.O and 15% R.O diets performed poorly and were
similar (P>0.05).

Chemical analysis
Proximate composition of experimental diets was
analysed using the methods described by AOAC
(2000).
Statistical analysis
Data collected were subjected to analysis of Variance
using SAS software (SAS 2008) while significant
means were separated with Duncan multiple range
test at 5% level of significance.

DISCUSSION
There have been wide variations in responses of
Chickens to the use of Agro industrial byproducts in
poultry diets. These were attributed to differences in
quality, varieties, storage periods and climatic
conditions to mention but a few. However, there are
several literature reports on the inclusion levels of
these unconventional, agro by-products in broiler
diets without adverse effect on performance in
Nigeria (Maikano, 2005; Duru, 2010).

RESULTS
Table 3 shows the result of the growth performance
of grower turkeys fed diets containing different agro
industrial by-products. There were significant
(P<0.05) differences in the daily weight gain, daily
feed intake and feed conversion ratio of turkeys.
Daily weight gain of turkeys fed 15% W.O was not
different (P>0.05) from those fed the control diet.
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Table 3. Growth Performance of grower Turkeys fed diets containing different agro industrial by-products
Parameters
Control
15% W.O 15% M.O
15% R.O
SEM
Initial weight, g/b
330.90
330.55
330.70
331.04
0.16
Final weight, g/b
1186.67a
1100.00a
786.67b
583.33c
22.29
Total weight gain, g/b
855.77a
769.45a
455.96b
252.30c
22.33
Average daily weight gain, g/b/d
20.38a
18.32a
10.86b
6.00c
4.79
Total feed intake, g/b
2990.00a
2750.70a
1555.50b
1084.0c
54.89
Average daily feed intake, g/b/d
71.19a
65.49a
37.04b
25.81c
10.13
a
a
a
Feed conversion ratio
3.53
3.60
3.49
4.35b
0.27
Cost per kg feed, N/ kg
98.85
90.45
89.17
85.91
4.31
Cost per kg gain
178.52
182.41
185.34
188.12
3.20
SEM= Standard Error of Mean, abc means on the same row having different superscripts are significantly different
(p > 0.05). WO=Wheat offal, MO=Maize offal, RO=Rice offal

Table 4. Haematological parameters and Serum biochemical indices grower Turkeys fed diets containing different
agro industrial by-products
Parameters
Control
15% W.O
15% M.O
15% R.O
SEM
Packed cell volume, %
30.21a
31.66a
23.42b
24.30b
2.75
Haemoglobin, g/dl
8.97
10.55
8.81
8.77
0.93
White blood cell, X 106
44.60
48.25
49.24
50.68
3.86
Red blood cell, X 1012
4.16
5.60
5.37
5.89
0.43
Glucose, g/dl
129.50
105.50
126.27
114.00
14.67
Albumin, g/dl
3.06
3.13
2.87
2.39
0.25
Globulin, g/dl
3.59
3.03
3.97
3.46
0.31
Urea, mg/dl
52.16
55.97
53.91
65.78
6.95
Total Protein, g/dl
6.64
6.33
6.84
6.85
0.12
abc = mean with different superscripts within the same row are significantly (P<0.05) different. SEM=standard error
of mean. WO=Wheat offal, MO=Maize offal, RO=Rice offal

Table 5: Carcass Characteristics of grower Turkeys fed diets containing different agro industrial by-products
Parameters
Liveweight, g
Dressedweight, g
Carcass weight, g
Dressingpercentage, %
Backweight, %
Thigh, %
Wing, %
Drumstick, %
Breast, %
Neck, %
Liver, %

Control
1376.67a
1300.00a
1167.47a
69.10a
14.57a
12.17a
13.05a
10.44a
18.20a
9.46a
27.15a

15% W.O
1450.00a
1326.67a
1116.02a
69.31a
14.12a
11.76a
12.55a
10.20a
18.03a
9.23a
26.70a

15% M.O
850.00b
750.00b
500.00b
51.05b
13.89b
9.22b
9.04b
8.29b
16.64b
7.06b
18.67b

15% R.O
826.67b
726.67b
470.47b
49.62b
11.88b
8.68b
8.42b
8.01b
15.39b
5.21b
17.26b

SEM
137.51
150.56
174.25
4.87
0.90
1.16
1.15
0.61
0.94
1.06
2.47

Heart, %

7.05a

7.45a

4.55b

4.00b

0.86

a

a

b

b

Spleen, %
Gizzard, %
Intestine weight, %

0.90

1.10

56.70

a

11.10

a

0.75

54.66

a

47.55

12.10

a

b

5.88

0.67
b

34.40
4.91

b

0.70
b

5.58
1.55

abc = mean with different superscripts within the same row are significantly (P<0.05) different. SEM=standard error
of mean. WO=Wheat offal, MO=Maize offal, RO=Rice offal
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In this present study, the average daily weight gain,
average daily feed intake and feed conversion ratio of
turkeys fed the control and 15% W.O diets were
similar indicating that grower turkeys at 5-12 weeks
of age can utilize wheat offal up to 15% in their diets.
Turkeys fed control and 15% W.O diets had higher
feed intake than those fed 15% M.O and 15% R.O
based diets. The improved weight gain and feed
intake observed in 15% W.O based diet may be
attributed to the low fiber content and other available
nutrients in wheat offal compared with maize offal
and rice offal based diets. Morrison (1975) had
earlier reported that the protein content of wheat offal
is of higher quality than that of maize and it has about
66.9% total digestible nutrients (TDN). The author
reported that Wheat offal has 16.4% crude protein
and 4.5% fat and usually does not contain more than
10% fibre (Morrison, 1975). Reduction in body
weight of grower turkeys fed 15%M.O and 15% R.O
diets may be attributed to depressed feed intake that
led to low availability of nutrients needed for tissue,
organ and body development (Ani and Okorie 2008).
The depressed intake may be because of anti-nutrients
present in maize offal and rice offal diets which cause
irritation and burning of the throat (Sakai, 1979),
thereby lowering the intake (Okon et al., 2007). Antinutritional factors such as trypsin inhibitors and
tannins can cause decrease in voluntary feed intake,
digestibility of protein and impair the absorption of
nutrients in the ingesta thereby resulting in depressed
weight gain (Esminger et al., 1996). Anti-nutrients
interfere with nutrient utilization by forming
complexes with the substrate at the site of digestion
(Abeke et al., 2008). The high content of fibre present
in the 15%M.O and 15% R.O diets could also be
responsible for the poor performance of the turkeys
fedthesediets. Kocher (2001) reported that rice offal
is known to contain high level of fibre and low
protein and energy and high dietary fibre depresses
apparent digestibility of dry matter and nitrogen,
decreases daily body weight and increase feed to gain
ratio (Longe and Adekoya, 1988). The depressing
effect on apparent digestibility has been found to be
due to greater rate of passage. Abdelsamie et
al.(1983) observed that growth and feed utilization
decreased with increase in fibre contents in chickens’
diet. The authors observed that feed utilization
decreased with increasing dietary fibre content of the
diet. The result of this study however contradicts the
reports of Maikano (2005) who reported that broiler
chickens can tolerate up to 20% dietarylevels of rice
offal with no adverse effect on growthperformance.

hazard. This could be due to infections, inflammatory
conditions, stress condition or conditions induced by
A.N.Fs content of the feed (Brijet al., 1977). Higher
levels of White blood cell have been produced in
farm animals in a bid to fight against the foreign
bodies. Oduguwa (2006) reported that an elevated
White blood cell showed that the birds were reacting
to one or more dietary factors which in this study
could be tannin, NSP and HCN residues present in
the fibre sources used. White blood cell played
protective roles and associated with the production of
antibodies and recognition of foreign substance such
as bacteria and viruses.
Turkeys fed 15% M.O and 15% R.O diets recorded
lower values for PCV and Haemoglobin. Report had
suggested that PCV is beneficial in assessing the
protein status and possibly forecasting the degree of
protein supplementation at different physiological
states (Daramola et al., 2005). Keir et al (1982)
reported that the reduced value of PCV is an
indication of poor nutritional status and pointer to
iron deficiency or nutritional anaemia. The poor
nutritional value of maize offal and rice offal as
compared to the control diet could be linked with the
low PCV values obtained among turkeys fed 15%
M.O and 15% R.O diets in this study. Also, reduced
Haemoglobin values obtained among birds fed15%
M.O and 15% R.O diets is a confirmation of the poor
dietary protein quality. Udo (1987) reported that
nutrition was the most important factor affecting
haemoglobin levels of the blood. The range of 44.60
– 50.68 X 106 observed for WBC, 4.16 – 5.89 X 1012
for RBC, 23.42 – 31.66% for PCV and 8.07 – 10.55
g/dl for haemoglobin were within the ranges reported
by Obadire et al. (2015) for grower turkeys fed diets
containing malted sorghum sprouts supplemented
with enzyme.All the parameters measured for serum
biochemical indices were within the normal range
reported by Elizabeth et al. (2010) and Obadire et al.
(2015) for healthy domestic turkeys.
The similarity in the carcass parameters measured
between the control and 15% W.O diets is a true
reflection of the body weight performance indices and
that of tissue development.This indicates that the
nutrients supplied by these diets were adequate and
produced comparable carcass parameters that were
similar. The cut-up parts such as drumstick, thigh and
wing weight (expressed as percentage of live weight)
of the grower turkeys fed 15% W.O diet followed the
performance pattern of the body weight
development.The weight of different organs
measured were (P<0.05) different across the
treatment groups. The values of these organs indicate
that there were metabolic differences in turkeys fed
15% M.O and 15% R.O diets. The lower weight of
organs observed among turkeys fed15% M.O and

The observation on haematological parameters and
serum biochemical indices revealed that there were
no differences (P>0.05) in the parameters measured
except for PCV. The increase in the values of WBC
across the treatment groups is an indication of health
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15% R.O diets could also be attributed to the
pathological effect of residual of ANFs (tannin,
phytin e.t.c) present in the maize offal and rice offal
based diets. The lack of effect (P>0.05) in the values
of spleen and other organs of grower turkeys fed the
control and 15% W.O diets implies that wheat offal
can be included in the diet of grower turkeys and the
immunity of the birds against disease would not be
compromised since spleen is the major source of
lymphocytes and the storage site for white and red
blood cells (Hetland and Svihus, 2001).
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CONCLUSION
Based on the result of this study, it can be concluded
that 15% wheat offal can be included in the diet of
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