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A b s t r a c t

The experimental materials comprised 600 BIG-6 turkeys (360 ♂ and 240 ♀). Females were 
raised to a maximum of 16 weeks of age and males to 22 weeks of age in accordance with 
universally accepted standards. All birds were weighed at 14-day intervals. Males were 
slaughtered at 16, 18, 20 and 22 weeks of age, and females at 12, 14 and 16 weeks of age; 24 
males and 24 females were slaughtered each time. Chilled carcasses were divided into parts and 
dissected. Pairwise comparisons (correlated observations) were performed. Pairs of females and 
males with similar body weight, slaughtered at different ages, were formed. The results of this 
study indicate that the percentage content of breast muscles, leg muscles and total lean meat in 
the carcasses of heavy-type male and female turkeys is influenced by body weight at slaughter 
and carcass weight rather than by age. 

Introduction

In poultry, the length of the rearing period is determined by species, 
type and gender. The rearing period is the shortest in broiler chickens and 
the longest in turkeys. Bochno et al. (1993) demonstrated that the 
optimize productivity WAMA-1 female turkeys should be reared for 12 up 
to 16 week and males for 16 up to the 24 week of age. At the lower age 
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limit, birds reach relatively high body weight (♀ > 4.0 kg, ♂ > 7.5 kg), a low 
feed conversion ratio and a low content of fat with skin in the carcass. 
However, they are also characterized by low carcass dressing percentage 
and low carcass lean content.

In the past 50 years, the length of the rearing period has been considera-
bly shortened in all species of intensively farmed poultry, in particular bro-
iler chickens and turkeys (hafez and hauck 2005, case et al. 2010). There-
fore, the question arises whether birds slaughtered at an early age can reach 
their full genetic potential for growth in terms of body weight and the most 
valuable muscles (breast and leg muscles), and which is more important: 
slaughter weight or slaughter age (WaWro and BrzozoWski 1998, WaWro 
et al. 1999). Age at slaughter influences not only the body weight of birds, but 
also carcass quality and proportions between edible and non-edible compo-
nents in the carcass (MuraWska et al. 2011, MuraWska 2012, 2013a, 2013b).

The aim of this study was to determine carcass lean content in heavy-
-type turkeys with similar body weight (within sex groups), slaughtered at 
different ages.

Material and Methods

The experimental materials comprised 600 BIG-6 turkeys (360 ♂ and 
240 ♀). Females were raised to a maximum of 16 weeks of age and males to 
22 weeks of age in accordance with the recommendations of aviagen Tur-
keys (2007). The experiment was approved by the Local Ethics Committee 
(authorisation No. 54/2010). Day-old poults were marked, weighed and 
allocated to 16 pens (10 pens of males and 6 pens of females). The chemical 
composition of diets and feeding periods are presented in Table 1. 

Table 1 
Chemical composition of diets

Item

Diet
R 280* R 281 R 282 R 283 R 284 R 285 R 286

feeding period [weeks]
1–2 3–5 6–8 9–11 12–14 15–17 > 18

Dry matter [g kg-1] 911 908 900 903 903 899 901
Crude ash [g kg-1] 92.7 89.8 72.0 65.2 58.0 51.2 49.5
Total protein [g kg-1] 272 255 230 226 195 182 165
Crude fat [g kg-1] 48.5 53.9 58.0 68.9 85.2 84.2 85.0
Crude fiber [g kg-1] 27.5 32.0 33.0 34.8 41.0 35.0 35.0
Metabolizable energy MJ kg-1 11.6 11.4 12.2 12.2 12.2 12.8 12.9

* Commercial indication of compound feeds
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All birds were weighed at 14-day intervals. Females were slaughtered 
at 12, 14 and 16 weeks of age, and males at 16, 18, 20 and 22 weeks of age; 
24 males and 24 females were slaughtered each time. To ensure sample 
representativeness, turkeys were arranged in ascending order based on 
their body weights, and stratified random sampling was carried out.

Turkeys were slaughtered after 12-h fasting. Carcasses were plucked 
and eviscerated, and the heads, shanks and wingtips were cut off. Chilled 
carcasses (approx. 4oC, 24 h) were divided into portions (kleczek et al. 
2006) and dissected. Breast muscles (superficial and deep) were removed 
from the breast portion by cutting along the breastbone crest, clavicle and 
coracoids, and the line connecting the breast muscles to the ribs. In this 
article, total lean weight comprises the weight of muscle tissue from all 
carcass cuts excluding intermuscular fat that was separated during dis-
section, and skin with subcutaneous fat.

The statistical analysis included the determination of arithmetic 
means (x), coefficients of variation (cv%) and significant differences in the 
analyzed parameters between turkeys of the same sex representing diffe-
rent age groups (t-test).

Table 2
Body weight, carcass weight and the content of the analyzed muscles in turkey carcasses

Item

St
at

i-
st

ic
s

Gender and age [weeks]
♀ ♂

12 14 16 16 18 20 22

Weight of body [g] x 
cv

7099a

5.15
8984b

6.65
10649c

7.83
14200a

5.94
16387b

7.56
19692c

5.48
21753d

5.98

Carcass x 
cv

5895a

5.81
7053b

7.05
8416c

8.39
11327a

5.93
13200b

7.82
15949c

6.17
17577d

6.76

Breast muscles x

cv
1476a

7.88
1996b

9.92
2384c

11.1
3219a

8.12
3720b

10.7
4553c

8.50
5289d

9.97

Leg muscles x

cv
1243a

6.08
1572b

6.77
1822c

10.2
2563a

6.14
3031b

8.96
3610c

6.21
3978d

8.60

Total lean meat x

cv
3731a

6.16
4338b

7.16
5748c

9.09
7856a

5.86
9203b

8.38
11096c

6.20
12448d

7.06

Content in carcass [%]: 
Breast muscles

x

cv
27.3
4.83

28.3
4.43

28.3
4.91

28.4a

6.59
28.1a

4.92
28.5a

6.10
30.1b

5.82

Leg muscles x

cv
23.1b

4.13
22.3ab

5.17
21.6a

4.38
22.6
3.19

22.9
3.55

22.6
3.80

22.6
5.48

Total lean meat x

cv
69.1
1.98

68.6
3.00

68.3
1.99

69.4a

1.73
69.7a

1.65
69.6a

1.23
70.8b

1.14
Mean values in groups of males and females followed by different letters are significantly different 
at α ≤ 0.05 
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The presence of significant differences in average body weight between 
turkeys from different age groups (Table 2), which significantly affect carcass 
lean content, necessitated the use of a statistical method that would hypo-
thetically eliminate the effect of increasing body weight on muscle deposition 
in growing turkeys. Therefore, pairwise comparisons (correlated observa-
tions) were performed. Pairs of females and males with similar body weight, 
slaughtered at different ages (2-week difference), were formed (Figure 1).  
The number of pairs in the analyzed groups was as follows: females slau-
ghtered at 12 and 14 weeks of age – 8 pairs, females slaughtered at 14 and 
16 weeks of age – 10 pairs; males slaughtered at 16 and 18 weeks of age 
– 12 pairs, males slaughtered at 18 and 20 weeks of age – 8 pairs, males 
slaughtered at 20 and 22 weeks of age – 10 pairs. The significance of dif-
ferences in the mean values of the analyzed traits between turkeys repre-
senting two successive age groups was determined by the t-test (Stati-
stica 10.0).

Results

Average body weight ranged from 7099 g at 12 weeks of age to 10 649 g 
at 16 weeks of age in females, and it exceeded 21753 g at 22 weeks of age 
in males (Table 2). 

The weight of breast muscles, leg muscles and total lean meat in the 
carcass increased significantly with age, and the highest values of these 
traits were noted in the oldest turkeys, i.e. 16-week-old females and 
22-week-old males (Table 2). The differences in the mean values of the 
analyzed parameters across different age groups of males and females 
were significant. 

Different trends were observed in the percentage content of muscles in 
the carcasses of turkeys slaughtered at different ages (Table 2). Breast 
muscle content was only around 1% lower in the youngest females than in 
their 2 and 4 weeks older counterparts (27.3% vs. approx. 28.3%). In males, 
breast muscle content was significantly higher (30.1%) in the oldest birds 
(22 weeks of age) than in those aged 16 and 20 weeks. Different trends 
were noted in leg muscle content, which was highest in the youngest fema-
les (23.1%) and lowest in the oldest ones (21.6%). Age had no significant 
effect on the proportion of leg muscles in males across age groups (above 
22.6% on average).

Total lean weight expressed as a percentage of total carcass weight 
(Table 2) was determined by the high content of breast and leg muscles. In 
females, total lean weight was highest (69.1%) in the youngest birds  
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(12 weeks of age) due to high leg muscle content. In males, total lean 
weight was highest (70.8%) in the oldest birds (22 weeks of age) due to 
high breast muscle content. 

Figures 1–6 present the effects of age and gender on carcass lean con-
tent in heavy-type turkeys after the impact of body weight had been hypo-
thetically eliminated. Breast muscle weight was determined by age and 
gender to a greater extent than by body weight only in 12- and 14-week-old 
females (Figure 1). Older females were characterized by significantly higher 
breast muscle weight than younger females, despite similar body weight at 
slaughter. In the remaining cases, breast muscle weight was not higher in 
older turkeys than in 2 weeks younger ones in both males and females. 

Fig. 1. Weight of breast muscles in turkeys (♂ and ♀) slaughtered at different ages. Birds’ age 
[weeks] is shown inside the bars; a, b – significant differences at α ≤ 0.05

Fig. 2. Weight of leg muscles in turkeys (♂ and ♀) slaughtered at different ages. Birds’ age 
[weeks] is shown inside the bars; a, b – significant differences at α ≤ 0.05
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Age had a significant effect on leg muscle weight (Figure 2) and total 
lean weight (Figure 3) in female turkeys slaughtered at 12 and 14 weeks 
of age and in male turkeys slaughtered at 16 and 18 weeks of age. Two 
weeks older birds were characterized by significantly higher leg muscle 
weight and total lean weight than younger ones, despite similar body 
weight at slaughter.

The content of breast muscles (Figure 4), leg muscles (Figure 5) and total 
lean meat (Figure 6) expressed as a percentage of total carcass weight was 
similar in older and younger turkeys of both sexes. The obtained results indi-
cate that the percentage content of the most valuable muscles (breast and leg 
muscles) and total lean meat in the carcasses of heavy-type turkeys is influ-
enced by body weight at slaughter and carcass weight rather than by age.

Fig. 3. Total lean weight in turkeys (♂ and ♀) slaughtered at different ages. Birds’ age [weeks] 
is shown inside the bars; a, b – significant differences at α ≤ 0.05 

Fig. 4. Breast muscle weight expressed as a percentage [%] of total carcass weight in turkeys  
(♂ and ♀) slaughtered at different ages. Birds’ age [weeks] is shown inside the bars
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Discussion

Research results show that modern commercial turkeys bred for meat 
are characterized by a fast growth rate and high muscle deposition (haven-
sTein et al. 2007, Taha and faraon 2009, Taha 2012). The results of our 
study, which investigated age-related changes in the body weight, breast 
muscle weight and leg muscle weight of turkeys, are consistent with the 
findings of other authors who also analyzed BIG-6 turkeys (MakoWski et 
al. 2007, Mikulski et al. 2008, DaMaziak et al. 2012, MuraWska 2013a). 
The differences in the content of breast and leg muscles in the carcasses  

Fig. 5. Leg muscle weight expressed as a percentage [%] of total carcass weight in turkeys (♂ and ♀) 
slaughtered at different ages. Birds’ age [weeks] is shown inside the bars

Fig. 6. Total lean weight expressed as a percentage [%] of total carcass weight in turkeys (♂ and ♀) 
slaughtered at different ages. Birds’ age [weeks] is shown inside the bars
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of male and female turkeys slaughtered at different ages, noted in our 
study, partially corroborate the findings of other authors (WilkieWicz-
-WaWro et al. 2004, MuraWska and Bochno 2008, MuraWska 2013a) who 
demonstrated that breast muscle weight increased and leg muscle weight 
decreased with age in different poultry species, in both males and females.

Previous research revealed that both body weight and muscle weight 
increased significantly in growing turkeys, and the proportions of different 
tissue components changed with age (Bochno et al. 1993, MuraWska 
2013a). An important consideration is whether carcass lean content in tur-
keys is affected to a greater extent by slaughter weight or slaughter age. 
Earlier experiments involving Muscovy ducks (roMBoli and avanzi 1997), 
Pekin ducks (WaWro and BrzozoWski 1998) and chickens (WaWro et al. 
1999) show that carcass lean content in young birds is determined prima-
rily by age and gender, followed by body weight. The efficiency of poultry 
meat production is largely determined by the slaughter value of birds and 
meat yield. Correlations between the age and body weights of birds vs. the 
yields of most valuable muscles were described by other authors who stres-
sed that birds raised for meat should be slaughtered at a specified, opti-
mum age (WooD 2009, case et al. 2010, MuraWska et al. 2015).

The results of this study indicate that the percentage content of breast 
muscles, leg muscles and total lean meat in the carcasses of heavy-type 
male and female turkeys is influenced by body weight at slaughter and 
carcass weight rather than by age. The research results also indicate that 
due to the slaughter value traits, the turkey body mass should be taken 
into account when optimizing the term of slaughter. 
Translated by aleksanDra PoPraWska
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