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Abstract: The present study was undertaken to investigate the effects of strain and feed restriction on live weight 

and carcass characteristics of broiler chickens. Feed restriction is a management tool designed to reduce the amount of 

feed consumed by broilers to produce more meat without jeopardizing their health condition. The strains of broilers 

reared are Arbor Acre, Hubbard and Marshall. The four treatments are: A- full feeding (control), B-5
th

 week feed 

restricted, C- 6
th

 week feed restricted and D- 7
th

 week feed restricted groups. After each feed restriction regime the birds 

were restored to full feeding until the termination of the experiment on the 56
th

 day. Analyzed results showed that there 

was no significant (p>0.05) effect of strain on live weight, bled weight, dressed weight, eviscerated weight, breast 

weight, back weight, thigh, drumstick, wing weight, head, heart, liver, proventriculus, intestine weight, spleen, lung + 

trachea, vent and shank. Arbor Acre, Hubbard and Marshal strains of broiler recorded similar mean values regardless of 

the treatment imposed on them. Therefore, any of the strains of broiler chickens can be reared for meat production and 

revenue generation. In addition, there was significant (p<0.01) effect of feed restriction regimes on live weight of broiler 

chickens and carcass traits except back, thigh and wing muscle weights. The 5
th

 week restricted birds recorded superior 

mean values than 6
th

 and 7
th

 week restricted birds in some of the traits measured. It is therefore suggested that feed 

restriction be carried out at younger age, say 5
th

 week, for farmers to derive maximum benefits from the concept. Any 

other time during finisher stage may be counterproductive. 
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INTRODUCTION 
Poultry producers have over the years selected vigorously for lines of chicken that grow faster, convert feed 

more efficiently to produce more meat desirable and acceptable by all age groups since there is no taboos to its 

production and consumption in any society. Nevertheless, it has become apparent over these years that a significant 

percentage of the improved body weight (as a result of overeating) in broilers consists of fatty carcass which represents 

economic loss to the producers [1]. 
 

Due to the fact that meat consumers are becoming increasingly conscious of the health implications of high 

dietary fat, there is an increasing desire to produce meat products which are low in fat. Excessive fat does not only reduce 

carcass yield and feed-efficiency but also causes difficulties in processing leading rejection of the meat by consumers. To 

reduce incidences of rejection at processing plant as a result of fat deposits, feed restriction regimes had been employed 

[2-4]. 
 

In previous study, Saleh et al., [5] reported efficient feed conversion and reduced mortality with feed restricted 

birds, while Zhong et al., [6] observed reduced carcass and abdominal fat content at market age in feed-restricted birds 

than in birds fed ad libitum. Other workers however, indicated that even though feed-restricted birds had lower fat 

content, their feed efficiency was similar to that of birds fed ad libitum [7, 8]. However, Fontana et al., [9] and Saleh et 

al., [5] observed that feed restriction had no effect on carcass and abdominal fat content. 

 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=feed+conversion
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In addition, Azarnik et al., [10] and Fasuyi et al., [11] reported that some carcass traits such as bled weight, 

breast muscle and thigh weight were significantly affected by feed restriction. Also, Olawumi et al., [12] observed 

similar live weight and other carcass characteristics in different strains of broilers. 
 

In an attempt to further explore the advantages of feed restriction, this study was conducted to examine the 

effects of skip-a-day feeding during the finisher period, followed by full-feeding to market age on carcass characteristics 

in some strains of commercial broiler chickens. 
 

MATERIALS AND METHODS 
The study was carried out at Poultry Unit of the Teaching and Research Farm, Faculty of Agricultural Sciences, 

Ekiti State University, Ado-Ekiti, Nigeria. Ado-Ekiti is situated entirely within the tropics. It is located between 

longitudes 40
◦
 51ꞌ and 50

◦
 451ꞌ east of the Greenwich meridian and latitudes 70

◦
 151ꞌ and 80

◦
 511ꞌ north of the Equator. 

 

Two hundred and eighty eight (288) day old broiler chicks comprising of 96 chicks each of Arbor Acre, 

Hubbard and Marshal were purchased from reputable hatcheries. The chicks were distributed randomly at the starter 

phase into 12 pens per strain, that is, four treatments with three replicates per treatment and 8 chicks per replicate. The 

experiment was a completely randomized design arranged in a 3×4 factorial design.  
 

The four treatments are: A- full feeding, B-feed restricted (5
th

 week, 29-35
th

 day), C- feed restricted (6
th

 week, 

36-42
nd

 day) and D- feed restricted group (7
th

 week, 43-49
th

 day). After each feed restriction regime the birds were 

restored to full feeding until the termination of the experiment on the 56
th

 day. Commercial broiler starter feed containing 

22% CP and 3000kcal/kg were given from 1 – 28 days while broiler finisher feed having 21% CP and 3100kcal/kg were 

offered from 29 to 56 days. Water was given ad libitum. 
 

At the end of the 56 days trial, the birds were starved overnight and two birds per replicate were randomly 

selected, weighed, slaughtered, dressed and eviscerated. Data on live weight, slaughter weight, dressed weight and 

eviscerated weight, breast, back, drumstick, thigh, neck, head weights were obtained. Also, the weights of the viscera 

organs: liver, heart, proventriculus, gizzard and intestine were also obtained and recorded. The equipments used for 

weighing these parameters included table scale (Five Goats®) and sensitive weighing balance (Mx Rady 300, Winteck 

Nig., Ltd). 
 

STATISTICAL ANALYSIS 
Data obtained were subjected to analysis of variance (ANOVA) using SAS [13]. Duncan’s Multiple Range test 

was used to separate differences among the means at (P=0.05). 
 

The appropriate statistical model used was: 

Yijk= μ + Gi+ Rj + (GR)ij+ ɛijk 
 

Where, 

Yijk = observation on k
th

 population, of i
th

 strain and j
th

 feed restriction 

μ = common mean 

Gi = fixed effect of strain (i=3) 

Rj = fixed effect of feed restriction (j=4) 

(GR)ij= interaction 

ɛijk = error term 
 

RESULTS AND DISCUSSION 
Table-1 presents the effect of strain on live weight and carcass characteristics. The result showed that there was 

no significant (p>0.05) effect of strain on live weight, bled weight, dressed weight, eviscerated weight, breast weight, 

back weight, thigh, drumstick, wing weight, head, heart, liver, proventriculus, intestine weight, spleen, lung + trachea, 

vent and shank. Arbor Acre, Hubbard and Marshal strains of broiler recorded similar mean values regardless of the 

treatment imposed on them. It means that the three strains have similar genetic background, utilized the feed efficiently 

and converted same to meat accordingly. Therefore, any of the strains of broiler chickens can be reared for meat 

production and revenue generation.  

 

The obtained result was in agreement with the previous findings [11, 12, 14]. It is however, contrary to the 

findings of Chukwuka et al., [15] who reported that there were significant differences among carcass characteristics of 

different strains of broilers. The difference between earlier studies and the present result may be due to the type or strain 

of broiler used, geographical location, treatment applied and age of slaughter of experimental birds. 
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Table 2 & 3 shows the effect of feed restriction regimes on broiler chickens live weight and carcass 

characteristics. The result showed that there was significant (p<0.01) effect of feed restriction regimes on live weight of 

broiler chickens. Birds on control (ad libitum) and 5
th 

week feed restriction recorded the highest mean value while birds 

on sixth week and seventh week feed restriction showed the lowest but similar (p>0.05) values of live weight. For bled 

weight and dressed weight, birds on control (ad libitum) recorded superior values while birds on sixth week feed 

restriction recorded the lowest mean values. With eviscerated weight, there was significant (p<0.01) effect of feed 

restriction on the trait. Birds on control (ad libitum) showed superiority to others, while birds on seventh week feed 

restriction had intermediate value of eviscerated weight. However, birds on fifth and sixth week feed restriction had the 

least values of this trait at 8 weeks. 

 

In the same vein, breast weight was significantly (p<0.01) affected by feed restriction. Birds on the control (ad 

libitum) had the highest mean value, while birds on seventh week feed restriction recorded the lowest mean value of the 

trait. Also, there was significant (p<0.01) effect of feed restriction on drum stick, as birds on control and sixth week feed 

restriction recorded highest mean values. The birds on seventh week feed restriction showed the lowest value of 

drumstick. There was significant effect of feed restriction on the head. Birds on control (ad libitum) and sixth week feed 

restriction showed superiority to others, while birds on the seventh week feed restriction recorded the lowest mean value 

of head at age 8 weeks. 

 

However, feed restriction had no effect on back weight, thigh weight, wing weight, heart, liver, proventriculus, 

intestine weight, spleen, lung + trachea, vent, shank, gizzard and neck. 

 

With regards to feed restriction, birds fed ad libitum recorded the highest mean value followed by 5
th

 week feed 

restriction while birds on 6
th

 week and 7
th

 week feed restriction showed the least values of live weight regardless of the 

strain of broilers. This could be attributed to the fact that the birds in this group had unrestricted access to feed and water, 

thereby efficiently converted the feed to flesh. At the end of eight weeks, the birds on 5
th

 week feed restriction performed 

better than 6
th

 and 7
th

 week feed restriction in terms of live weight. This could be attributed to the fact the 5
th

 week feed 

restriction birds adjusted faster and better than birds on 6
th

 and 7
th

 week feed restriction. The live weight of birds placed 

on 5
th

 week feed restriction are similar to birds fed ad libitum. This indicated the ability of 5
th

 week feed restriction birds 

to catch-up with control birds. The results were in agreement with the findings of Khetani et al., [16] and Olawumi [17], 

who observed catch-up growth in live weight of broilers upon refeeding after feed restriction. However, birds on the 

control (ad libitum) had the highest value of breast weight; while birds on 7
th

 week feed restriction recorded the least 

mean value of the trait. This contradicts the report of Azarnik et al., [10] who reported that there is an increase in breast 

weight after a feed restriction regime, but agree with Fasuyi et al., [11] who found that some carcass traits (such as bled 

weight, breast muscle and thigh weight) were affected by feed restriction. As regards back weight and thigh weight, the 

traits were not significantly affected by feed restriction regimes. Superior values in drumstick were recorded by birds on 

control and 6
th
 week feed restriction. In general, both the weight and proportion of carcass cuts were significantly 

affected by feed restriction programme. 

 

Table-1: Least squares means showing the effect of strain on live weight and carcass characteristics and giblets of 

broiler chickens 
Traits (g) ARBOR ACRE HUBBARD MARSHALL 

Live weight 2060.08±31.14 2024.33±31.14 2002.00±31.14 

Bled weight 1987.92±38.52 1923.58±38.52 1963.00±38.52 

Dressed weight 1881.42±39.54 1836.00±39.54 1865.92±39.54 

Eviscerated weight 1581.08±34.23 1535.08±34.23 1554.25±34.23 

Breast weight 398.00±16.37 382.92±16.37 389.08±16.37 

Back weight 172.42±13.73 154.25±13.73 167.67±13.73 

Thigh 110.00±4.62 103.42± 4.62 100.25±4.62 

Drum stick 110.83±4.01 99.83±4.01 105.42± 4.01 

Wing weight 84.75± 2.94 84.58±2.94 81.33±2.94 

Head 52.25±1.48 52.58±1.48 55.42±1.48 

Heart 8.25±0.48 7.92±0.48 8.08±0.48 

Liver 38.83±1.44 37.50±1.44 39.42±1.44 

Proventriculus 9.25± 0.55 8.92±0.55 8.67±0.55 

Intestines weight 117.33±6.29 124.08±6.29 122.42±6.29 

Spleen 1.50±0.19 1.58±0.19 1.17±0.19 

Lung + Trachea 8.50±0.86 10.58±0.86 10.67±0.86 

Vent 19.17±1.10 19.58±1.10 19.83±1.10 

Shank 38.75±1.08 40.00±1.08 40.50±1.08 

Gizzard 46.33±3.20 41.58±3.20 46.25±3.20 

Neck 116.92±3.92 113.50±3.92 106.58±3.92 

Note: means with no superscripts along rows are not significantly different (p>0.05) 
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Table-2: Least squares means showing the effect of feed restriction on broilers’ live weight and carcass 

characteristics 

Parameter (g) Control (ad libitum) Fifth week 

 feed restriction 

Sixth week  

feed restriction 

Seventh week  

feed restriction 

Live weight 2128.89
a 
±35.96

 
2021.11

ab 
±35.96

 
1962.11

b 
±35.96

 
2003.11

b 
±35.96

 

Bled weight 2071.67
a 
±44.48

 
1953.56

ab 
±44.48

 
1869.67

b 
±44.48

 
1937.78

ab 
±44.48

 

Dressed weight 1964.44
a 
±45.65

 
1862.11

ab 
±45.65

 
1777.00

b 
±45.65

 
1840.89

ab 
±45.65

 

Eviscerated weight 1669.78
a 
±39.52

 
1527.33

b 
±39.52

 
1462.67

b 
±39.52

 
1567.44

ab 
±39.52

 

Breast weight 426.67
a 
±18.91

 
381.56

ab 
±18.91

 
380.22

ab 
±18.91

 
371.56

b 
±18.91

 

Back weight 191.11 ±15.85 150.33 ±15.85 170.00 ±15.85 147.67 ±15.85 

Thigh  107.56 ±5.34 108.22 ±5.34 96.78 ±5.34 105.67 ±5.34 

Drum stick 111.33
a 
±4.64

 
102.78

ab 
±4.64

 
111.44

a 
±4.64

 
95.89

b 
±4.64

 

Wing weight 87.78 ±3.39 82.00 ±3.39 84.89 ±3.39 79.56 ±3.39 

Head  55.56
a 
±1.71

 
53.44

ab 
±1.71

 
55.44

a 
±1.71

 
49.22

b 
±1.71

 

Note: ab means with different superscripts along rows are significantly different (p<0.01) 

 

Table-3: Least squares means showing the effect of feed restriction on broilers’ Giblets 

Traits (g) Control (ad libitum) Fifth week 

feed restriction 

Sixth week 

feed restriction 

Seventh week 

feed restriction 

Heart 8.00 ±0.56 7.78 ±0.56 8.00 ±0.56 8.56 ±0.56 

Liver 37.00 ±1.67 40.22 ±1.67 37.56 ±1.67 39.56 ±1.67 

Proventriculus 8.44 ±0.63 8.56 ±0.63 8.89 ±0.63 9.89 ±0.63 

Intestines weight 116.33 ±7.26 118.78 ±7.26 134.78 ±7.26 115.22 ±7.26 

Spleen 1.44 ±0.22 1.33 ±0.22 1.44 ±0.22 1.44 ±0.22 

Lung + Trachea 9.11 ±1.00 11.33 ±1.00 10.00 ±1.00 9.22 ±1.00 

Vent 21.67 ±1.27 18.89 ±1.27 19.00 ±1.27 18.56 ±1.27 

Shank 41.00 ±1.25 41.11 ±1.25 38.33 ±1.25 38.56 ±1.25 

Gizzard 51.00 ±3.69 41.89 ±3.69 43.00 ±3.690 43.00 ±3.69 

Neck 117.22 ±4.53 112.33 ±4.53 109.67 ±4.53 110.11 ±4.53 

Note: means with no superscripts along rows are not significantly different (p>0.01) 

 

CONCLUSION 
The present study revealed that strain of broiler chickens did not have significant effect on carcass traits 

regardless of the treatment imposed on them. This study indicates that any of the strains of broiler chickens can be raised 

for meat production and revenue generation. However, regardless of strain, fifth week feed restriction recorded higher 

mean value of live weight and other carcass traits along with birds on control. It is suggested that feed restriction be 

carried out at younger age for increased meat yield. 
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