ASJ: International Journal of Agricultural Research, Sustainability, and Food Sufficiency (IJARSFS)
Vol. 5(2) 06 June, 2018, Pp. 248-258
www.academiascholarlyjournal.org/ijarsfs/index_ijarsfs.htm
ISSN: 2360-932X©Academia Scholarly Journals
Indexed In: Directory of Research Journals Indexing - www.drji.org
Also Available@; Archive.org/Sa’adu-et-al
Open access

PERFORMANCE OF SOME BROILER STRAINS FED VARYING
ENERGY LEVELS IN COLD SEASON OF SEMI-ARID SOKOTO,
NIGERIA
Sa’adu A.1, Bashar Y. A.1, Abubakar A.1, Abbas A. Y.2, Lawal N.3, Mani A. I.1, and
Ribah, M. I.4*
1

Department of Animal Science, Faculty of Agriculture, Usmanu Danfodiyo University, Sokoto, Nigeria.
2

Department of Biochemistry, Faculty of Science, Usmanu Danfodiyo University, Sokoto, Nigeria.

3

Department of Microbiology, Faculty of Veterinary Medicine, Usmanu Danfodiyo University, Sokoto, Nigeria.
4

Department of Animal Science, Faculty of Agriculture, Kebbi State University of Science and Technology,
Aliero, Nigeria.
Accepted May 30, 2018

Three broiler strains were placed on three different dietary energy and crude protein levels of 2900
KCal/Kg (ME) - 22% CP, 3100 KCal/Kg (ME) - 23% CP, and 3300 KCal/Kg (ME) - 24% CP representing
low, medium and high energy levels, respectively, at starter phase. At the finisher phase, they were
fed 2800 KCal/Kg (ME) - 19% CP, 3000 KCal/Kg (ME) - 20% CP and 3200 KCal/Kg (ME) - 21% CP in
order to determine their productive performance in cold weather of semi-arid environment. A total of
675 birds were used in a completely randomized design (CRD) comprising 225 birds each of Arboracre, Hubbard and Marshall Strains serving as treatments with each group replicated five times so
that each replicate had 15 birds. Each strain group was fed three different dietary energy levels at
both starter and finisher phases for 56 days. Feed and water intake, weight gain, feed conversion
ratio, and mortality were recorded. Cost/kg gain was determined at the end of both starter and
finisher phases. Data recorded subjected to analysis of variance (ANOVA) and least significant
difference (LSD) was used to compare the means. Results obtained in cold season revealed that there
was no significant difference (P>0.05) in terms of average daily gain, feed intake, mortality and
cost/kg gain across all the strain groups, but Arbor-acre and Hubbard strains had significantly
(P<0.05) lower mortality than Marshall strain. Low energy diet had significant effect (P<0.05) on
cost/kg gain, feed conversion ratio and highest weight gain compared to medium and high energy
diets, at starter phase. At the finisher phase however, Arbor-acre strain had significantly lowest
(P<0.05) feed conversion ratio and cost/kg gain and significantly (P<0.05) higher daily weight gain
than other strains. Birds on low energy diet had significantly lowest (P<0.05) cost/kg gain and
mortality and significantly highest (P<0.05) daily gain than birds on both medium and high energy
diets. The study concluded that Arbor-acre strain could perform better owing to the lower mortality,
cost/kg gain and higher average daily gain compared to other strains. It should therefore be raised
and fed low energy diet in the cold season of semi-arid environment.
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INTRODUCTION
Broiler birds have the potential of providing quality
protein to the populace owing to its short generation
interval, thereby creating source of employment,
revenue generation and quicker return of
investment. Yet, in cold season of semi-arid Sokoto
Nigeria, low ambient temperature experienced in
this period modifies energy requirements of the
birds as a result of excess calories required for
thermoregulation. Similarly, according to Udeh et al.
(2011) some strains of broiler perform better in cold
than in hot environment.
The cold season of Sokoto semi-arid Nigeria
extends from late October through January and it is
characterized by low ambient temperatures (Sokoto
Environmental protection program, metrological
data, Unpublished. 1996; Abdulrahim et al., 2013).
This low ambient temperature however, demands
for changes in the energy content of the diet
(Oluyemi and Roberts 2000; Razuki, 2002).
Similarly, broiler strains commonly supplied to the
farmers in semi-arid Sokoto include Arbor-acre,
Hubbard and Marshall which were developed in
Asia and Europe, hatched and distributed by some
companies in south western Nigeria, however, these
differences in the environments and strains resulted
in having inconsistent performance resulting from
using a particular strain of broiler across different
seasons of semi-arid Sokoto.
Furthermore, nutrient requirements of broiler birds
depend on a number of factors which include strain
of the bird, age and environment in which the birds
are reared. Hence, identifying the strain that
performs better in cold season of semi-arid Sokoto
when given certain energy level significantly
improve broiler production in the region, and
probably reduce cost of feeding as energy sources
among feeding stuffs of broilers are most expensive.

MATERIALS AND METHODS
Study Area
The experiment was conducted at the Poultry
Production and Research Unit of the Department of
Animal Science, Usmanu Danfodiyo University,
Sokoto, Sokoto State. Sokoto is located between

*Corresponding Authors' Contacts ✉:+2347036333707,
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latitudes 12o and 13o 05’N and between longitudes
408 and 604 E in the northern part of Nigeria and at
an altitude of 350m above sea level (Mamman et al.,
2000). The State falls within the Sudan savannah
vegetation zone, with alternating wet and dry
seasons. A short, cool, dry period (Harmattan) lasts
between late October and late February (Malami et
al., 2001).
EXPERIMENTAL DESIGN
A total of 675 broiler birds were used in each of the
trials, 225 birds each of Hubbard, Arbor acre, and
Marshall Strains in a completely randomized design
(CRD). Each of these strains was divided into three
different energy groups of five replicates and each
replicate contained fifteen birds. The three different
energy groups for starter phase were 2900 KCal/Kg
(ME) - 22% CP, 3100 KCal/Kg (ME) - 23% CP, and
3300 KCal/Kg (ME) - 24% CP, respectively. For the
finisher group energy and protein levels were 2800
KCal/Kg (ME) 19% CP, 3000 KCal/Kg (ME) - 20%
CP and 3200 KCal/Kg (ME) -21% CP, respectively
as indicated in Table 1 and Table 2, respectively.
Sources of Experimental Birds
The birds used for the experiment were sourced
from three commercial hatcheries from Oyo State,
Nigeria. The strains used were Hubbard, Marshall
and Arbo acre broiler strains. The birds were
purchased from these hatcheries at the same time
so that each strain was obtained in the same day.
Birds and their management
Experimental birds were kept for three days after
transport to take care of stress due to transportation.
During the three days, they were administered
appropriate anti-stress drugs, later weighed and
allotted to their replicate treatment groups. Each
strain group (treatment) was replicated five times.
Routine vaccinations were administered; antibiotics
and coccidiostats were also administered according
to the recommendations of Oluyemi and Roberts
(2000). The birds were housed on a deep litter with
open sided walls covered with polythene bags to
conserve heat at early age and additional heat
inform of burning coal pot was provided to increase
room temperature. The house and pens were
cleaned, washed fumigated and disinfected prior to
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Table 1. Gross and calculated chemical composition of
diets to be fed at the starter phase.
Ingredients (%)
Maize
Groundnut cake
Soya bean meal
Wheat Offal
Maize Bran
Blood Meal
Lime Stone
Bone Meal
Premix**
Methionine
Lysine
Salt
Oil
Total
Calculated Analysis
M.E.Kcal/kg
C.P.(%)
P(av)(%)
Ca(%)
EE
C.F
Methionine
Lysine

Diet 1
50.00
14.50
20.00
4.00
5.00
1.50
2.00
1.80
0.25
0.30
0.30
0.30
100

Diet 2
54.50
32.00
4.50
2.00
2.00
2.00
1.80
0.25
0.30
0.30
0.30
100

Diet 3
50.00
30.00
7.50
3.50
2.00
1.80
0.25
0.30
0.30
0.30
4.00
100

2,911
22.00
0.45
1.27
3.73
3.98
0.60
1.36

3,070
23.00
0.39
1.27
4.63
3.17
0.60
1.22

3,282
24.00
0.40
1.28
4.12
3.02
0.60
1.35

*Vitamin A 30000000 i.u, Vitamin D3 6000000 i.u, Vitamin E
30000 i.u, Vitamin K 2000 mg, Vitamin B2 30000mg, Vitamin C
30 g, Niacin 40000 mg, Panthothenic acid 12000 mg, Vitamin
B6 1500 mg, Vitamin B12 10000 mg, Folic acid 1000 mg,
Bioton 400 mg, Choline chloride 300000 mg, Cobalt 200 mg,
Copper 1200 mg, Iodine 20000 mg, Iron 40000 mg, Manganese
100000 mg, Selenium 150 mg, Zinc 30 mg, Antioxidant 1250
mg
**M.E=
Metabolisable
energy,
C.P=Crude
protein,
P(av)=Available phosphorous, Ca=calcium, C.F= crude fiber,
and EE = Ether extract

the arrival of the birds. Wood shavings were used as
litter material.
Period and Duration of the Experiments
The experiment was carried out in the months of
November to January because they are

characterized low ambient temperature and cool dry
spell for the period of 56 days (8 weeks) for both
starter and finisher phases from 20th November,
2015 to 15th January, 2016. At the end of starter
phase the replicates were combined together and
then re-allotted for finisher phase depending on the
number of birds that survived to the finisher phase
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Table 2. Gross and calculated chemical composition of
diets to be fed at the finisher phase.
Ingredients (%)
Maize
Groundnut cake
Soya bean meal
Wheat Offal
Maize Bran
Blood Meal
Lime Stone
Bone Meal
Premix**
Methionine
Lysine
Salt
Oil
Total
Calculated Analysis
M.E.Kcal/kg
C.P.(%)
P(av)(%)
Ca(%)
EE
C.F
Methionine
Lysine

Diet 1
45.50
16.00
11.50
10.00
12.00
2.00
2.00
0.25
0.21
0.21
0.30
100

Diet 2
57.10
22.00
7.00
8.00
1.00
2.00
1.90
0.25
0.20
0.20
0.30
100

Diet 3
52.00
28.00
7.00
5.00
2.00
1.90
0.25
0.25
0.25
0.30
3.00
100

2,827
19.00
0.44
1.31
3.53
4.75
0.48
1.02

2,977
20.00
0.41
1.29
4.15
3.39
0.47
1.03

3,178
21.00
0.41
1.29
4.18
3.32
0.53
1.06

*Vitamin A 30000000 i.u, Vitamin D3 6000000 i.u, Vitamin E
30000 i.u, Vitamin K 2000 mg, Vitamin B2 30000mg, Vitamin
C 30 g, Niacin 40000 mg, Panthothenic acid 12000 mg,
Vitamin B6 1500 mg, Vitamin B12 10000 mg, Folic acid 1000
mg, Bioton 400 mg, Choline chloride 300000 mg, Cobalt 200
mg, Copper 1200 mg, Iodine 20000 mg, Iron 40000 mg,
Manganese 100000 mg, Selenium 150 mg, Zinc 30 mg,
Antioxidant 1250 mg
**M.E=
Metabolisable
energy,
C.P=Crude
protein,
P(av)=Available phosphorous, Ca=calcium, C.F= crude fiber,
and EE = Ether extract

after which the experiment was terminated.
DATA COLLECTION
Feed intake was recorded on daily basis by

subtracting remnants from quantity offered the
previous day. Body weight gain was recorded
weekly by weighing the birds and determining
increase or loss of weight from which average daily
gain was determined. Record of feed intake and
weight gain were used to compute the feed
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Table 3. Main effects of strain, energy and interactions on growth and performance parameters
of different broiler strains at starter phase in cold season of semi-arid Sokoto.

Factor
Strain
Arbor-acre
Hubbard
Marshall
SEM
Energy
Low energy
Medium energy
High energy
SEM
Strain X Energy

ADG
(g/b)

Feed intake
(g/b/day)

FCR

Water intake
(mls/b/day)

Mortalit
y (%)

Cost/kg
gain(N)

14.26
14.43
14.86
0.58

44.49
43.30
47.70
1.30

3.158
3.03
3.22
0.12

68.59
71.12
73.75
2.756

6.67b
8.89b
15.11a
2.32

304.11
292.37
310.55
13.29

16.80a
12.79c
13.96b
0.39
NS

48.15a
42.03b
44.31b
2.60
NS

2.89b
3.31a
3.20a
0.11
NS

82.34a
62.17c
68.95b
1.70
NS

11.11
12.00
7.56
2.47
*

265.47c
301.44b
340.12a
NS

Means with different superscript across the column are statistically significant at (P<0.05)
ADG= Average daily gain
FCR= Feed conversion ratio

conversion ratio for each replicate. This was done
for both starter and finisher stages of the study.
Data Analysis
Data obtained from feed intake, water intake, weight
gain, feed conversion ratio, efficiency, and carcass
evaluation was subjected to Analysis of Variance
(ANOVA) using Stat View Analytical computer
package version 5 (SAS, 1998). Regression model
was used to determine the relationship between the
variables, which are Temperature and relative
humidity with feed intake, water intake and mortality.
Least significant difference (LSD) was used to
compare means while mortality was calculated in
percentage.
RESULTS
Table 3 shows the main effects of strains, energy
levels and their interactions on growth performance
of three broiler strains at starter phase of cold
season in semi-arid Sokoto. Non-significant
difference (P>0.05) was observed in terms of all the
performance parameters (Average daily gain, feed

intake, feed conversion ratio, water intake and cost/
kg gain) across all the three strains ( Arbor-acre,
Hubbard and Marshall ) strains in cold season of
semi-arid Sokoto except for mortality where
Marshall strain was observed to have significantly
(P<0.05) higher mortality of 15.11% as compared to
both Arbor-acre and Hubbard strains which had a
mortality of 6.67 and 8.89%, respectively.
On the contrary, irrespective of strain significant
differences (P<0.05) were observed in terms of all
the performance parameters (Average daily gain,
feed intake, feed conversion ratio water intake and
cost/kg gain) except for mortality. It was observed
that; the birds that consumed low energy diet had
significantly (P<0.05) highest average daily gain of
16.8 gram/bird as compared to those that consumed
medium and high energy diets. Similarly, those that
consumed low energy diet irrespective of the strain
were observed to have significantly higher average
daily gain of 13.96 gram/bird/day as compared to
those that consumed medium energy diet which had
an average daily gain of 12.79 gram/bird. However,
there was no significant difference (P>0.05)
between the feed intake of birds fed both high and
medium energy diets. Significant difference
(P<0.05) existed between birds that consumed low
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energy diet, which had an average daily feed intake
of 48.15 gram/bird while those that consumed
medium and high energy diets that had an average
daily intake of 42.03 and 44.31 gram/bird,
respectively.
Furthermore, significant difference (P<0.05) was
observed with regards to feed conversion ratio of
broiler birds fed different energy levels at starter
phase of cold season. It was observed that broilers
that consumed low energy diet had a significantly
(P<0.05) lower and a better feed conversion ratio of
2.89 as compared to those that consumed medium
and high energy diets which had a feed conversion
ratio of 3.31 and 3.20, respectively. Similarly the
birds that consumed low energy diet were observed
to have significantly (P<0.05) highest water intake of
82.3 millilitres/bird/day as compared to those that
consumed low and medium energy diets which had
an average daily water intake of 62.17 and 68.95
millilitres/bird/day, respectively. Energy levels did
not affect the mortality of the birds at starter phase
of cold season, therefore, non-significant difference
(P>0.05) was observed across all the three energy
levels with respect to mortality. However, Significant
difference (P>0.05) was observed across energy
levels with regards to cost/kg gain where the birds
that consumed high energy diet had the highest
cost/kg gain of N340.12 while those that consumed
medium energy diet had significantly (P<0.05)
lower, cost/kg gain of N301.40 as compared to
those that consumed high energy diet, but those
that consumed low energy diet were observed to
have significantly (P<0.05) lowest and most
economical cost/kg gain of N265.47 as compared to
those that consumed both medium and high energy
diet. Significant interaction (P<0.05) between strains
and energy levels at starter phase of cold season
was observed only with respect to mortality, while
there was no significant interaction (P>0.05) with
regards to other parameters.
Table 4 shows the main effect of strain, energy
and their interactions on growth and performance
parameters of different broiler strains at finisher
phase in cold season of semi-arid Sokoto.
Significant differences (P<0.05) were observed in
terms of average daily gain, feed conversion ratio,
and cost/kg gain due to main effect of strain at
finisher phase of cold season, but no-significant
difference (P>0.05) was observed in terms of feed
intake, water intake and mortality. Arbor-acre strain
was observed to have significantly (P<0.05) higher
value of average daily gain of 39.17 gram/bird than
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Marshall strain which had an average daily gain of
34.68 gram/bird but there was no significant
difference (P>0.05) between Hubbard and either
Arbor-acre or Marshall strains. Similarly, Marshall
strain was observed to have significantly (P<0.05)
higher value of feed conversion ratio (3.39) than
Arbor-acre strain which had a value of 3.03, but
there was no significant difference (P>0.05)
between Hubbard strain that had a value of 3.22
and either Arbor-acre or Marshall strain.
Furthermore, Marshall Strain was observed to have
significantly (P<0.05) higher of cost/kg gain of
N341.96 than Arbor-acre strain which had a value of
N303.60, but there was no significant difference
(P>0.05) between Hubbard strain that had a cost/kg
gain of N323.00 and either Arbor-acre or Marshall
strain.
Significant differences (P<0.05) were observed in
terms of average daily gain, feed intake water
intake, mortality and cost/kg gain. But nonsignificant difference (P>0.05) was observed only in
feed conversion ratio, of broiler birds fed different
dietary energy levels at finisher phase in cold
season. Irrespective of the strain the birds that
consumed low energy diet had significantly (P<0.05)
higher average daily gain of 39.88g/b than those
that consumed medium and high energy diets which
had an average daily gain of 35.58 and 35.35
gram/bird, respectively. Similarly, it was observed
that the birds that consumed low energy diet had
significantly (P<0.05) higher feed intake of 125.81
gram/bird/day than those that consumed medium
and high energy diets which had an average daily
feed intake of 107.17 and 115.60 gram/bird,
respectively. Significant differences (P<0.05) also
existed between broilers that consumed medium
and high energy diets, the birds that consumed low
energy diet had significantly (P<0.05) higher water
intake of 255.41 milliliters/bird/day as compared to
those that consumed medium and high energy diets
which had an average daily water intakes of 214.59
and 226.07 milliliters/bird/day, respectively. But the
birds that consumed high and medium energy diets
were observed to have significantly (P<0.05) higher
mortality of 15.95 and 15.86%, respectively,
compared to those that consumed low energy diet
which had percentage mortality of 7.68. However,
those that consumed high energy diet were found to
have significantly (P<0.05) higher cost/kg gain of
N336.97 above those that consumed medium and
low energy diets which had cost/kg gain of 305.07
and N296.53 respectively but there was no
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Table 4. Main effects of strain, dietary energy level and their interactions on performance
parameters of different broiler strains at finisher phase in cold season of semi-arid Sokoto.
Factor
Strain
Arbor-acre
Hubbard
Marshall
SEM
Energy
Low energy
Medium energy
High energy
SEM
Strain X Energy

ADG
(g/b)

Feed intake
(g/b/day)

FCR

Water intake
(mls/b/day)

Mortality
(%)

Cost/kg
gain(N)

39.17a
35.96ab
34.68b
1.25

118.23
114.65
115.70
3.31

3.03b
3.22ab
3.39a
0.23

223.96
228.63
243.47
6.98

10.31
12.49
16.70
2.65

303.60b
323.0ab
341.96a
12.63

39.88a
35.58b
35.35b
1.19
NS

125.81a
107.17c
115.60b
2.64
NS

3.19
3.11
3.34
0.10
NS

255.41a
214.59b
226.07b
5.85
NS

7.68b
15.86a
15.95a
2.53
NS

296.53b
305.07b
366.97a
10.62
NS

Means with different superscript across the column are statistically significant at (P<0.05)
ADG=Average daily gain
FCR= Feed conversion ratio

significant difference (P>0.05) in the cost/kg gain
between birds that consumed medium or low energy
diet.
Non-significant interaction (P>0.05) was observed
between main effect of strain and energy in terms of
all the production parameters at this phase of the
experiment.
DISCUSSION
Main Effects of Strains, Energy Levels and
Interaction on Growth Performance Parameter of
Different Broiler Strains at Starter Phrase In Cold
Season Of Semi-Arid Sokoto
The non-significant difference seen in terms of all
performance parameters across all the three strains
in cold season of semi-arid Sokoto except for
mortality is in line with the findings of Kumar et al.
(1976); Heregrouth, (1988); Turkoglus and Akin
(1991) and Soares et al. (1992) have independently
reported non-significant difference in the feed
conversion ratio of different broiler strains tested in
their different experiments. Similarly, Ahsanul et al.
(2003) also reported significant difference in the
percentage mortality of Hubbard, Arbor-acre and

Starbo broiler strains, however the percentage
mortality they reported for Arbor-acre strain (6.66%)
was almost the same with that obtained in the
current study (6.67%), while the 10% mortality they
reported for Hubbard is close to 8.89% mortality
reported for the same Arbor acre in the present
study, which is equally in line with the current
studies. Furthermore, Javid-iqval et al. (2012)
reported significant difference in the mortality rates
and cost/kg gain of few broiler strains; Hubbard,
Arbor-acre, Ross 308 and Hybro, which is in
agreement with the findings of this study. The
current findings however, disagreed with that of
Zahid and Hussain (2002) that reported significant
difference in the live weight of six broiler strains
namely; ISA, Ross, Indian River, Arbor-acre,
Lohman and Hubbard strains at both third and
fourth weeks of age. However, this difference could
be due to the fact that, more number of strains are
used in their researches and also differences in the
environment in which the two separate experiments
were conducted. Similarly, Indarish and Pym (2009)
reported significant difference in feed intake and
feed conversion ratio of three broiler strains; Cobb,
Ingham and Steggels which also contradicts the
current research but these differences may be due
to the fact that; they are entirely different strains in
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two experiments, environment and nature of the
experiment could also be another reason for the
differences. The significant differences observed at
this phase of the experiment under main effect of
energy in terms of average daily gain, feed intake,
feed conversion ratio water intake and cost/kg gain
are in agreement with the results of Tomas et al.
(1988) also reported significant difference on
performance parameters of broiler birds fed different
energy and protein levels in their different
experiments. Similarly, Mukhtar et al. (2007)
suggested that an increase level of dietary protein in
broiler diets improves their growth and performance
characteristics which are equally in line with the
findings of this study. Similarly the result of the
current research is in line with that of Achi et al.
(2007) that showed significant difference in most of
the performance parameter of broiler birds fed
different dietary levels of energy and protein.
Indarish and Pym (2009) equally reported significant
effect of protein levels on the performance of broiler
birds which also agrees with the findings of this
study. But Kim et al. (1996) reported non-significant
difference (P>0.05) in the feed conversion ratio and
weight gain of broiler birds fed different protein
levels which contradicts the findings of the current
study. Similarly, Gu et al. (2008) reported nonsignificant difference in average daily feed intake,
average daily gain and feed conversion ratio of
broiler birds fed different protein levels (18.7, 20.0
and 21.3%) which also disagrees with the findings of
this research, Hassan et al. (2011) reported nonsignificant difference in the feed intake of broiler
birds fed different protein levels, which disagrees
with the findings of the current study.
Significant interaction between strains and energy
levels at starter phase of cold season observed
only with respect to mortality and non-significant
interaction (P>0.05) with regards average daily gain,
feed intake, feed conversion ratio, water intake and
cost/kg gain disagrees with that of Syed el al.
(1998) that reported significant interaction (P<0.05)
between strains of broiler and seasons in terms of
feed conversion ratio and at the same time agrees
with their findings in terms of mortality. It equally
disagrees with the findings of Namakparrar et al.
(2014) that stated significant interaction (P<0.05)
between strain and sex on the feed conversion ratio
and weight gain of three broiler strains. Similarly,
Attia et al. (2015) reported a significant interaction
between two strains of broilers placed on four
different feeding regiments under hot season of
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Saudi Arabia.
Main Effects of Strains, Energy and Interactions
on Performance Parameters of Different Broiler
Strains at Finisher Phase in Cold Season of
Semi-Arid Sokoto
Under main effect of strain at finisher phase of cold
season, significant differences observed in terms of
average daily gain, feed conversion ratio, and
cost/kg gain and non-significant difference recorded
with regards to feed intake, water intake and
mortality, were in line with results obtained by
Indarish and Pym (2009) which reported significant
difference in the feed conversion ratio and body
weight gain of different broiler strains placed on
different protein levels. Similarly, Amao et al. (2011)
observed significant difference in the average daily
gain and feed conversion ratio of three broiler
strains namely Ross, Anak and Marshall which is
equally in line with the outcome of this study. In the
same vein, Idahor et al. (2013) also reported nonsignificant difference (P>0.05) in the mortality and
feed intake of four broiler strains (Hubbard, Kucbor,
Arbor-acre and Powl) placed at different feeding
regiments which is in line with the findings of this
study. However, Ansari (1985) reported nonsignificant differences (P>0.05) in the feed
conversion ratio of Piltch, Hypeco and Indian river
broiler strains which is contradictory to the findings
of this study. These differences could be the result
of different genetic make-up of the strains involved
the environment in which the birds were raised and
also the genetic improvement that might have been
achieved from the time the research was conducted
to the present study. Similarly, Chrismas (1993) and
Ravindian et al. (1999) reported significant
difference in the feed consumption of various broiler
Strains in their separate researches, which further
contradicts the findings of the current research.
These differences could also be due to differences
in the environment and strains involved. In the same
vein, Zahid and Hussain (2002) reported nonsignificant differences in the weight gain of six
commercial broiler strains from 35 days of age
onward which also contradicts the outcome of the
present study and these differences could be purely
attributed to differences in the environment. Hassan
et al. (2011) reported significant differences in the
feed consumption of three broiler strains raised
under farming conditions of Bangladesh which
further disagrees with the findings of this research,
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but their result is in agreement with the current
study in terms of average daily gain, feed
conversion ratio and mortality. Javid-iqval et al.
(2012) also reported significant differences in the
percentage mortality of few broiler strains raised
under local conditions of Pakistan which disagrees
with the findings of this research. However, these
differences could be due to differences in the
environment and nature of the experiments,
because the only two strains that were not common
to the studies are Ross 308 and Hybro.
Furthermore, Significant differences observed with
respect to average daily gain, feed intake water
intake, mortality and cost/kg gain and the nonsignificant difference observed only in feed
conversion ratio, of broiler birds fed different energy
levels at finisher phase of cold season, coincides
with the results reported by Buyse et al. (1992) and
Zaho et al. (2004) that showed that growth
performance was markedly affected by dietary
treatments; broilers fed low levels protein and
energy in diets had higher overall mean
performance. Similarly, Rahimi and Hassanzadeh
(2005) reported significant differences in weight
gain, feed intake and mortality of broiler birds placed
on diets containing different energy and protein
levels, their findings also tallies with that of the
current study. Dairo et al. (2012) and Huwaida et al.
(2012) have observed significant differences in the
average daily gain and feed intake of broiler birds
placed on different dietary protein levels, which
equally agrees with the findings of this research.
Ebling et al. (2013) also reported significant
differences in the performance of broiler birds fed
different dietary amino acid concentrations which is
in line with the findings of this research. On the
contrary, Perrault and Leeson (1992) suggested that
the feed intake of broiler birds is less dependent on
the energy content or requirements of the birds
which disagrees with this study. This disagreement
could be due to the differences in the energy levels
varied in the two separate experiments. It further
disagrees with the findings of Dairo et al. (2012)
where they reported significant difference (P<0.05)
in the feed conversion ratio of broiler birds fed
different energy/protein combinations. Hassan et al.
(2011) reported significant difference in the feed
conversion ratio of broiler birds fed different protein
levels with enzyme supplementation. This equally
disagrees with the findings of this study. Also,
Adedeji et al. (2014) reported significant differences
in the feed gain ratio of broiler birds fed graded

levels of Aspilla africana, which also contradicts the
findings of the current study.
Kolling et al. (2005) reported non-significant
interaction between broiler strains and percentage
protein level fed which agrees with the findings of
this research, similarly Coneglian et al. (2010)
observed non-significant interaction between strains
and amino acid concentration fed to broiler strains
which further support the findings of this study.
These differences could be due to differences in the
dietary treatments, strains of the birds involved and
even the environment/season in which their
experiment was carried out.
CONCLUSION
The study concluded that Arbor-acre strain had a
lower mortality, cost/kg gain and higher average
daily gain compared to other strains. The strain is
therefore recommended to be raised and fed low
energy diet in the cold season of semi-arid
environment of Sokoto, Nigeria.
REFERENCES
Abdulrahim MA, Ifabiyi IP and Ismail A (2013).Time
series analysis of mean monthly rainfall for
drought management in Sokoto, Nigeria. Ethiop. J.
of Envitl. St. and Mgt., 6(5): 461-470.
Achi I, Adelenwa MA and Ahmed AB (2007).
Performance of broiler chickens fed on lima bean,
ground nut and soya bean diets. Sci. World J.
2(2): 13-16.
Adedeji OS, Amao SR, Akinwumi AO and Adetona
AO (2014). Various growth performance and
carcass traits of broiler chickens fed with graded
level of Aspilla africana for 8 weeks. Int. J. Sci.
Environ., 3(1): 263-272.
Ahsanul H, Hussain T, Mehmood S and Bashir A
(2003).Comparative performance of various broiler
strains. Pak. J. Life Soc. Sci., 1(2): 161-163.
Amao SR, Ojeda LO and Sosina OA (2011).
Evaluation of growth performance traits in three
strains of broiler chickens reared in derived
Savanna environment of Nigeria. World J. Young
Res., 1(2): 28:33.
Ansari JZ (1985). Effect of egg weight on the
performance of three commercial broiler
strains.M.sc. Dissertation, University of Agriculture
Faisalabad.
Attia YA, Al-Tahawy WS, de Oliveira MC, Al-Harthi

Sa’adu et al.

MA, El-Din, ET and Hassan MI (2015). Response
of two broiler strains to four feeding regimens
under hot climate. Anim. Prod. Sci., 2(5): 154-159.
Buyse J, Decuepare E, Berghman L, Kuhn ER and
Vandesande F (1992). Effect of dietary protein
content on episodic growth hormone secretion and
on heat production of male broiler chickens. Br.
Poult. Sci., 33: 1101-1109.
Chrismas RB (1993). Strain related performance
and incidence of leg problems of eight weeks old
Roasters. Poultry Science and Annual Meeting
Abstract, 72(1):1-2016.
Coneglian JL, Viera BSL, Beires J and Freitas DM
(2010). Responses of fast and slow growth
broilers fed all vegetable diets with variable local
protein profile. Rev. Bras. de Zoo., 39(2): 327-334.
Dairo FAS, Adeshinwa AOK, Oluwasola TA and
Oluyemi JA (2012).High and low dietary energy
and protein levels for broiler chickens. Afr. J. of
Agric. Res., 5(15): 2030-2038.
Ebling PD, Ribeiro AML, Trevizan L, Silva CM,
Kessler A and Rubin LL (2013). Effect of different
dietary concentrations of Amino acids on the
performance of two different broiler strains. Rev.
Bra. Ciencia Ari., 15(4): 210-215.
Gu XH, Li SS and Lin H (2008). Effects of hot
environment and dietary protein level on growth
performance and meat quality of broiler chickens.
Asian-Australian J. Anim. Sci., 21(11): 1616-1623.
Hassan K, Nemat Z and Pilevar M (2011). Effect of
dietary crude protein fluctuation on performance,
blood parameter and nutrient retention in broiler
chickens during starter period. Glob. Vet.,
6(2):162-167.
Heregrouth S (1988). Quantitative input/output
approach to feed formulation for broilers. Jata
Poult. Abstr., 16:1383.
Huwaida EEM, Sulaiman HOR and Yusuf IA (2012).
Effect of dietary protein level and strain on growth
performance of heat stressed broiler chicks. Int. J.
Poul. Sci., 11(10):649-653.
Idahor KO, Yakubu A, Egahi JO, Gwaza DS, Ahmad
GB and Thani AP (2013). Growth performance,
carcass characteristics and cost benefits of four
broiler strains on restricted feeding regimen in
north central Nigeria. J. Ani. Sci. Adv., 3(9): 449456.
Indarish B, Pym RAE (2009). The efficiency of
protein utilization of different broiler strains .J.
Indon. Trop. Agric., 34(3): 23-27.
Javid-iqval A, Mian AA, Ahmad T, Hassan S and
Khan SH (2012). Comparative performance of

257

different economic traits of four imported broiler
strains under local condition of Pakistan. Pak. J.
Agric. Res., 5(1): 76-82.
Kim YH, Han IK, Choi YJ, Shin IS, Chae BJ and
Kang TH (1996). Effects of dietary level of
Chromium picolinate on growth performance,
carcass quality and serum traits in broiler chicks.
A – Austr. J. of Anim. Sci., 9: 341-347.
Kolling AV, Kossler AM and Ribeiro AML (2005).
Broiler responsiveness (Ross x 708) to diets
varying in amino acid density. Poult. Sci., 84:
1389-1396.
Kumar JS, Balaine RP and Sharma DS (1976).
Evaluation of some commercial broiler chickens.
HAU India J. Res., 5:75-83.
Malami BS, Rambo UG and Nasirudeen M (2001). A
note on the indigenous knowledge on treating
camel(camelus dromedary) disease among
farmers in Sokoto State, Nig. J. Agric. Envt., 2(1):
159-163.
Mamman AB, Oyebanji JO, Peter SW (2000).
Nigeria: A people United, a future assured. Survey
of state. Vol 1(12).Gabumo publishing Co. Ltd.,
Calabar, Nigeria.
Mukhtar AM, Mekkawi A and Tigani MEL (2007).
The effect of feeding increasing levels of synthetic
lysine and methionine in broiler chickens. Res. J.
Anim. Vet. Sci., 2: 18-20.
Namakparrar R, Shariatmadari F and Hossaini SH
(2014). Strain and sex effect on ascities
development in commercial broiler chickens.
IranIan J. Vet. Res., 15(2): 116-121.
Oluyemi JA and Roberts SA (2000). Poultry
production in warm wet climates.2nd edition.
Spectrum Book Ltd., Ibadan Nigeria. 244p.
Perrault N and Leeson S (1992). Effect of
environmental temperature, dietary energy and
feeding level on growth and carcass composition
of male broiler chicken 35 days of age. Canadian
J. Anim. Sci., 72(3): 695-702.
Rahimi G and Hassanzadeh H (2007). Effects of
different protein and energy contents of the diet on
growth performance and hormonal parameters in
two commercial broiler strains. Int. J. Poult.
Sci., 6(3): 195-200.
Ravindian V, Hew L, Ravindian G, Gill RJ, Pittolo
PH and Bryden WH (1999). Influence of Xylanase
supplementation on the apparent metabolisable
energy and aelel amino acid digestibility in a diet
containing wheat and oats and on the
performance of three strains of broiler chickens.
Austr. J. Agric. Res., 50: 1159-1163.

258.

Int. J. Agric. Res. Sustain. Food Sufficiency

Razuki WM (2002). Effect of genotype on
supplemental ascorbic to grower ration on
performance of broilers reared under high ambient
temperature. Iraqi J. of Agric. Sci., 33: 487-491.
SAS (1998). Statistical Analysis Software. North
Carolina State University, USA.
Soares PR, Silva JV, Graces MDA, Rostango ASD
and Silva ACA (1992). Performance of broilers of
few commercial strains housed at different
densities. Brusiliera de Zooleenia, 20: 74-79.
Syed AH, Zahid S and Kham MI (1998). Random
sample test of commercial broiler strains in
Pakistan. Pakistan J. Agric. Res., 14(2): 241-245.
Tomas FM, Jones ML and Pym RAE (1988). Rate of
muscle proteins breakdown in chickens selected
for increased growth rate, food consumption or
efficiency of food utilization as assessed by NMethylhistidine extraction. Br. Poult. Sci., 29: 359370.

Turkoglus M and Akin M (1991). Performance
characteristics and skeletal deformities among
commercial broiler strains produced in Turkey.
Poultry Abstr., 17: 1753.
Udeh I, Isikwenu JO and Ukughere G (2011).
Performance characteristics and prediction of
body weight gain using linear body measurement
in four strains in broiler chicken. Int. J. Anim. Vet.
Adv., 3(1): 44-46.
Zahid S and Hussain SA (2002).performance of six
commercial broilers strains reared under local
environmental conditions. Pak. J. Agric. Res.,
17(2).
Zaho R, Maehlbauer E, Decuypere E and Grossman
R (2004). Effect of genetic nutrition interaction on
growth and somatotoraphic gene expression in the
chicken. Genetic Com.

