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Abstract - This study was conducted to evaluate the effects of strains on feed conversion efficiency of
commercial broiler chickens reared on full-feeding, and under the same housing, feeding regime, agroclimatic zone and management practices. A total number of 150 broiler day old chicks comprising of 75
day-old Cobb chicks and 75 day-old Marshall chicks were used for the study, and raised on deep litter in
separate pens for 56 days (8 weeks). Data collected include initial live weight and final live weight. This
was done on daily basis and at the end of each week, the average is found to get the average daily gain
and average daily feed intake as well as the feed conversion efficiency. Analyzed results showed that
genotype had highly significant effects on all parameters evaluated on the two broiler chickens compared.
The Cobb strain appeared superior to the Marshall strain in terms of initial body weight (48.00g vs
35.00g) and final body weight (1423.00g vs 114.69g) and thereby showing superiority in the average
daily gain (66.05g/bird/day). As regards feed conversion, Marshall was statistically poorer both at the
starter phase and the finisher phase with Cobb performing better. Cobb was adjudged good and profitable
because the strain had the highest mean value (1423.00g) in body weight coupled with the feed
conversion efficiency at maturity but adding more with feed consumed when compared with Marshall,
and therefore could be recommended to poultry farmers in this zone for increased productivity, income
generation and maximum profit.
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1. Introduction
Today’s broiler industry has undergone a tremendous development and expensive during the last couple
of decades around the world. The body weight gain of the broiler strains has been markedly increased,
and the feed utilization has been strongly improved with the advancement of new technology applied in
poultry nutrition as well as in genetics. This progress in breeding and nutrition has resulted in broiler
strains having higher performances today than ever before (Anthony, 1998).
As a primary source of animal protein, the poultry sector offers a valuable repository to bridge the gap
between demand and the availability of balanced nutrition. In the last two decades poultry industry has
played an important role in meeting the shortage of animal protein through the increased availability of
eggs and meat in Nigeria. Poultry production, particularly broiler production is the quickest way to
increase the availability of high quality protein for human consumption. Since the feed cost alone
contributes to about 60-70% of the total cost of production, economically poultry production is, therefore,
possible only when the feed cost is reduced and efficiency of feed utilization is increased
(Qureshi,1991).The production of low quality feed has created variety of problem for the broiler industry
resulting in poor performance and lower returns. Some valuable nutrients in feed are wasted because the
birds are not able to utilize them. This may be due to several reasons like lack of digestive enzymes,
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insufficient time for digestive activity, sub clinical infection and inadequate processing of feed ingredient
(Evens and David, 1991).
In Nigeria, the poultry industry is going through a gradual but definite change in product differentiation in
response to consumer and industry demands. To implement these changes, genetic improvements have
focused generally on selection for growth rate, feed efficiency and carcass characteristics. However, there
are varying reports on genetic estimates of broilers for various characteristics. Amao et al., (2011);
Ojedapo et al .,(2008); Oluyemi and Roberts, (2000) suggested the need to generate these baseline data
for any future improvements efforts in this regard. As a result of these genetic changes made to broiler
chickens to improve productions traits, there is need to evaluate various strains. Based on these strains,
this study was focused on determining the effect of strains on feed efficiencies utilization of two
commercial broiler chickens reared in deep litter system.
2. Materials and methods
2.1. Experimental site
The experiment was carried out at the Poultry unit of the Teaching and Research Farm, Ladoke Akintola
University of Technology, Ogbomoso, Nigeria. It is located on Longitude 40151 E and Latitude 8071 N. It
is about 145 km North-East of Ibadan, the capital of Oyo State. The altitude is 600 metres above sea level
and the mean annual temperature of 270C with mean rainfall of 1247mm (Ojedapo, 2013).
2.2. Experimental birds and management
A total number of one hundred and fifty birds (150) were bought which were of two strains named
Marshall and Cobb. The two broiler strains were purchased from reputable hatcheries at day old while
Marshall strain was purchased from Obasanjo Farms, Cobb strain was got from Zartech both in Ibadan.
Other materials used were sourced for based on their uses. These include feeders, drinkers, vaccines,
drugs, anti-stress vitamins and lighting materials.
Prior to the arrival of the birds, the house was made ready for the birds to be comfortable taking into
consideration the fragility of the birds. This was done by cleaning, washing sanitizing at least a week
before the arrival of the birds. Lighting facility was already on ground as well as charcoal in case of
power outage. Lighting is essential to keep the internal and ambient temperature constant at least for the
first two weeks. The birds were separated into different pens based on strain. Brooding was done for the
first four weeks. This procedure involves constant supply of lighting, feeding, vaccination, drug
application as well as constant monitoring which is the most important management practice. The birds
were vaccinated according to standard practices and medicated as the need arises based on diagnoses and
symptoms shown by the birds. Right from the first day, birds were supplied feed and water ad libitum.
2.3. Feed and feeding
The birds were fed ad libitum on a standard broiler starter ration containing 24% crude protein and
2900kcal/kgME for four weeks of age followed by a finisher diet containing 21% crude protein and
2800kcal/kgME from five weeks till the end of the experiment at 8 weeks. Water and feed were also
available ad libitum to the birds.
2.4. Collection of data
All birds were subjected to the same method of data collection. The measurements that were taken are:
body weight gain (This was determined as a difference between the final live weight and the initial live
weight measured in kilogram with scale every week), body weight gain, feed intake (This was measured
by determining the difference between the feed supplied and the left-over on a weekly basis.
-Feed intake =( Feed supplied – Left-over),
-Feed/gain ratio (This was determined by relating the kilogram of feed intake to the kilogram of
weight gain.
-Feed to gain ratio = Feed Intake ÷ Weight gain) and feed conversion efficiency (This measure
was obtained by dividing the weight gain by feed intake.
-FCE = Daily weight gain÷ Daily feed intake).
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2.5. Statistical analysis
Data obtained was subjected to Analysis of Variance (ANOVA) using the General Linear Method (GLM)
of SAS (2003) with the student T-test of the same procedure used to separate the means (SAS, 2003). The
model below was adopted:
Yij = µ + Ti +Eij
Where Yij = Observation on each strain, µ = Population mean, Ti = Treatments carried out (Strain
effect)jth, Eij = Error in the distribution.
3. Results
The mean values of the live weight gain, feed conversion efficiency and feed intake at starter phase is
presented in table 1. There was significant (P<0.05) difference between the strains. At the starter phase,
there was noticeable increase in the average daily feed intake and feed conversion efficiency from Week 1
to Week 4 for both strains. The average daily feed intake for Cobb and Marshall strain of broilers at Week
1 were 11.67g/b/day and 5.10g/b/day respectively while at Week 4, their average daily feed intake for
both strains were 152.70g/b/day and 125.07g/b/day respectively. Also, the feed conversion efficiency at
this phase for Cobb and Marshall strain of broilers were 0.76 and 0.44 while at Week 4, it had increased
to 1.78 and 2.43 respectively. Comparing strains, Cobb strain showed superiority over Marshall strain for
average Daily feed intake in Week 1, Week 3 and Week 4 with values 11.67g/b/day, 59.40g/b/day and
152.70g/b/day as against the Marshall strain having 5.10g/b/day, 56.33g/b/day and 125.07g/b/day for the
weeks under consideration. However, Marshall birds had higher average daily feed intake in Week 2 with
40.80g/b/day while Cobb birds had 38.47g/b/day.
Also the Cobb strain showed better performance considering average daily gain. They gained more
weight when considering the data for Week 1, Week 2 and Week 4 with values, 15.46g/b/day,
29.12b/g/day and 85.80g/b/day while Marshall birds had 11.70g/b/day, 21.93g/b/day and 51.36g/b/day as
their values for the weeks considered. But Marshall birds showed superiority in Week 3 by gaining more
weight with average daily gain of 36.48g/b/day than Cobb birds which had 36.23g/b/day as their value.
However, the feed conversion efficiency for Cobb strain had superiority over their Marshall counterpart
in Week 1 and Week 3 with values 0.76 and 1.64 respectively while Marshall strain had 0.44 and 1.86 as
their values for the weeks under considered. For Weeks 2 and 4, Marshall birds showed better
performance by having values 1.86 and 2.43 respectively as against their Cobb counterpart which had
1.32 and 1.78 for the second and fourth weeks considered. Cobb strain performed better than Marshall
strain at this phase considering the parameters under examination. Their performance spanned for three
weeks while Marshall birds were favoured for one week at the starter phase for average daily feed intake,
average daily gain and feed conversion efficiency.
Table 1: Means and standard errors of live weight gain, feed conversion efficiency and feed intake as affected by strains at
starter phase
STARTERPHASE
VARIABLES
STRAINS
WEEK 1
WEEK 2
WEEK 3
WEEK 4
Initial
weight(g/b/d)

Cobb

48.00±2.88

156.20±6.75

360.05±10.38

613.69±36.10

Marshall

35.00±3.47

116.91±9.10

270.41±32.47

525.80±30.48

Final
Weight(g/b/d)

Cobb
Marshall

156.20±32.35
116.91±28.40

360.05±40.35
270.41±38.47

613.69±45.30
525.80±50.47

960.68±83.49
885.35±87.32

ADFI(g/b/d)

Cobb

11.67±0.10a

38.47±3.01b

59.40±4.12a

152.70±0.34a

Marshall

5.10±0.13b

40.80±6.12a

56.33±3.15b

125.07±0.23b

a

b

36.23±6.01

85.80±6.01a

36.48±3.01a

51.36±6.01b

ADG(g/b/d)
FCE

a

Cobb

15.46±2.01

Marshall

11.70±1.01b
a

Cobb

0.76±0.01

Marshall

0.44±0.01b

29.12±3.01

21.93±2.01b
b

1.32±0.01

1.64±0.01

a

1.78±0.01b

1.86±0.01a

1.55±0.01b

2.43±0.01a

ab

means of the same row at each week with different superscript are significantly (P<0.05) different
ADFI= average daily feed intake; ADG= average daily gain; FCE= feed conversion efficiency
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The mean values of the live weight gain, feed conversion efficiency and feed intake at finisher phase was
shown in table 2. It also reflected a significant (P<0.05) difference between the strains considered and the
variables measured. Between the strains, Cobb broilers were superior to the Marshall broilers for average
daily feed intake as it showed better performance at the finisher phase. For weeks considered, Cobb birds
performed better in Week 5 and Week 7 with values 195.03g/b/day and 251.67g/b/day while Marshall
birds values were 175.10g/b/day and 249.03g/b/day respectively for the weeks considered. However,
Marshall birds performed better than its Cobb birds counterpart in Week 6 by having 109.70g/b/day as its
value while Cobb birds had 104.13g/b/day as its value. Also, for the average daily gain, Cobb birds were
superior in Weeks 5 and 7 while Marshall birds performed better in Week 6 and Week 8. Cobb birds had
values 66.05g/b/day and 60.38g/b/day respectively for the weeks they were superior while Marshall birds
had 69.99g/b/day and 71.98g/b/day for the weeks they were superior. For Weeks 5 and 7, Marshall birds
values were 36.48g/b/day and 52.96g/b/day respectively while for Weeks 6and 8, Cobb birds values were
64.45g/b/day and 71.22g/b/day respectively.
For feed conversion efficiency, there was also significant difference between the strains with Cobb
broilers showing superiority in Weeks 6 and 7 while Marshall birds showed better feed conversion
efficiency in Week 5. Cobb birds had values 1.61 and4.70 while Marshall birds had 1.57 and4.17 in
Weeks 6 and 7 respectively while in the 5th week, Cobb birds had 2.95 as their value while Marshall
birds had 4.80 as their value and by that showed superiority. Within the weeks, Cobb birds showed
superiority in the average daily feed intake and average daily gain while Marshall birds were better in the
feed conversion efficiency in Week 5. In Week 6, Marshall birds were better when the parameters
evaluated were considered with Marshall birds showing better results for average daily feed intake and
average daily gain while Cobb birds showed superiority for feed conversion efficiency. Week 7 result
showed that Cobb birds were superior in all the parameters considered. These parameters were average
daily feed intake, average daily gain and feed conversion efficiency.
Table 2: Means and standard errors of live weight gain, feed conversion efficiency and feed intake as affected by strains at
finisher phase
FINISHER PHASE
VARIABLES
STRAINS
WEEK 5
WEEK 6
WEEK 7
WEEK 8
Initial
weight(g/b/d)

Cobb

960.68±10.32

1423.03±9.47

1874.20±10.35

2296.84±50.88

Marshall

885.35±9.30

1140.69±8.88

1630.60±9.88

2001.29±40.99

Final
Weight(g/b/d)

Cobb
Marshall

1423.00±10.48
1140.69±8.24

1874.20±90.24
1630.60±88.82

2296.84±9.72
2001.29±6.60

2795.38±32.32
2505.12±40.49

ADFI(g/b/d)

Cobb

195.03±0.42a

104.13±9.38b

251.67±9.41a

105.17±3.26a

Marshall

175.10±0.44b

109.70±9.49a

249.03±6.69b

108.73±0.43b

ADG(g/b/d)
FCE

a

Cobb

66.05±3.01

Marshall

36.48±2.01b
a

Cobb

2.95±0.01

Marshall

4.80±0.01b

64.45±2.01

a

69.99±3.01b
b

b

60.38±3.01

71.22±7.01a

52.96±4.01a

71.98±6.01b

1.61±0.01

4.70±0.01

a

1.52±0.01b

1.57±0.01a

4.17±0.01b

1.51±0.01a

ab

means of the same row at each week with different superscript are significantly (P<0.05) different
ADFI= average daily feed intake; ADG= average daily gain; FCE= feed conversion efficiency

4. Discussion
The current results on the two commercial broiler strains were an indication that these strains have
different genetic potentials for growth and that the strains studied have different ancestors. This was in
agreement with Gonzales et al.,(1998) who found strain effects among several strains of birds in live
weight. Korver et al.,(2004) also reported that genotype may affect the body weight of poultry birds.
From the results from both starter phase and finisher phase, it showed that there were differences in the
average daily gain. This result agreed with those obtained in the previous studies (Leeson et al., 1997;
Faran et al., 2000a; Faran et al., 2000b) who reported marked strain differences for body weight in
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chickens. The marked difference in body weight between the strains considered starting from the early
and final week was noticeable as Cobb birds gained more weight as they consumed more than Marshall
birds. This was in concordance with the findings of Abdullah et al.,(2010) who noted that this could be
linked to the genetic make-up and environment. Feed conversion efficiency (FCE) of Cobb birds was
found to be superior to Marshall birds in this study. This performance might be partly due to the capacity
of this strain (Cobb) to consume greater quantities of feed as well as genetic make-up, resulting in higher
intakes and hence greater live weight, weight gain and improved FCE than in Marshall strain. The
improved FCE of Cobb birds indicates that this strain is more efficient in converting feed to meat more
rapidly than in other strains. This is in an agreement with Gonzales et al.,(1998) who reported that FCE
value may differ due to the interaction of genotype amongst the strains.
With regards to feed intake and age, there was increase in feed consumption as the birds advanced in age,
and this increment occurred between the strains. This result showed that the average daily feed intake
increased at this phase for both strains at the starter phase thus was in agreement with Rondelli et al.,
(2003); Zhao et al., (2009) and Taha et al.,(2010) that strains differed in growth rate and weight as they
consume feeds at different ages. Their findings also corroborated those of Pingel et al., (1990) who
reported that age was the major determinant of growth and physiological development in chicks which is
linked with feed intake. However, at the finisher phase, there was intermittent increase and decrease in the
feed intake as birds age between the strains. This fluctuation could be linked with management practice as
well as other environmental factors. Thus, this fluctuation result agreed with those of Leeson et al.,
(1997); Rondelli et al., (2003); Taha et al., (2010) and Amao et al., (2011) who found significant
differences in feed intake among strain of chickens.
At the starter phase, Cobb birds consumed more than Marshall birds in Weeks 1, 3 and 4 as this reflected
in the average daily feed intake. This was further corroborated in the result at the finisher phase as Cobb
birds consumed more than their Marshall birds counterpart in Weeks 5 and 7 while Marshall birds
consumed more in Week 2 at the starter phase and Week 6 at the finisher phase. Cobb birds consumed
feed to gain more meat. This indicates that Cobb broilers achieved heavier body weight and higher weight
gain than the other strain. The improved body weight gain of this strain, possibly due to higher feed
intake and several other factors might be involved herewith which was in agreement with the reports of
several other previous researchers (Gonzales et al., 1998; Sarker et al., 2001 and 2002; Abdullah et al.,
2010), who found similar variations in rearing different strains in experimental condition.
Normally, one of the major criteria of identifying high performing strain is through the feed conversion
efficiency. This was in agreement with Cahaner et al., (1987); Cabel and Waldroup, (1991); Smith and
Pesti, (1998); Rezaei et al., (2004) who stated in their various researches that feed conversion efficiency
and growth rate are traditionally the normal way of appraising the performance of broiler strains. Hence,
the importance of feed conversion efficiency. The results obtained from the data were consistent with
previous studies in literature (Rondelli et al., 2003; Taha et al., 2010). The researchers found significant
strain differences in feed conversion among chicken breeds. This was found between the strains
considered both at the starter phase and at the finisher phase for this study. The result was not in line with
Rondelli et al.,(2003) and Taha et al.,(2010) who said that feed conversion ratios decreased with
advancing age of the birds. This was not so from the result as it was seen especially at the finisher phase
that the feed conversion efficiency was intermittently increasing and decreasing. This could be due to
management practice. The result of this study for feed conversion efficiency corroborates the findings of
Adebambo et al., (2008) and Olawumi and Dudusola (2011) who reported significant breed differences in
feed efficiency among different strains of chickens. In general terms, there was consistent increase in
body weight with advancing age of the birds regardless of bird’s genotype. In addition, feed conversion
efficiency showed significant difference between the strains in the weeks the experiment lasted with Cobb
birds showing superiority.
5. Conclusion
It could be seen from the result that genotype of birds had significant effect on performance traits of
broiler chicken strains especially feed conversion efficiency, average daily gain and average daily feed
intake. From the results, it was obtained that Cobb birds performed better and were superior to Marshall
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for feed conversion efficiency both at the starter phase and the finisher phase. Also, for other parameters
examined, Cobb birds performed better in most weeks. It was better for at the average daily gain and
average daily feed intake. The result also showed that the two strains considered significantly differed in
terms of their final live weight. For feed intake, Cobb birds consumed more than Marshall birds and for
profitability, Cobb birds were better because it consumed more to add more meat thereby increasing its
final live weight.
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