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Abstract: The aim of this work was to examine the possibility of using
different poultry breeds for meat production in extensive systems, concerning their
slaughter traits. Total of 200 birds of two genotypes were used in this trial: fastgrowing hybrid Ross 308 and pure breed White Rock. Chicks were raised indoors
until the age of 4 weeks and subsequently they were enabled to access the range.
The trial lasted for 13 weeks. At the end of the trial, 10 male and 10 female chicks
per breed were sacrificed for the evaluation of slaughter traits – dressing
percentage, yield and share of carcass parts. It was established that both genotype
and sex significantly affected carcass traits while genotype affected production
traits. Chickens of the Ross 308 hybrid had higher body weights, better feed
conversion ratio and higher mortality rate. Chickens of the Ross 308 hybrid had
dressing percentage compared to the White Rock breed, while the male chickens
had higher dressing percentage compared to the female ones. Chickens of the Ross
308 hybrid had a significantly larger weight and share of breast meat, whereas
those of the White Rock breed had a larger share of drumsticks and thighs. A
significant influence of the genotype was determined on the amount of abdominal
fat in the carcass. Chickens of the White Rock breed had a significantly lower fat
content compared to the Ross 308 hybrid, which essentially makes them the
genotype which is more suitable for the extensive fattening longer than 10 weeks.
Key words: broilers, White Rock, sex, carcass traits, free-range

Introduction
Intensive production of poultry meat has led to a significant improvements
of the production characteristics, but also to the deterioration of poultry welfare
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and meat quality. This has further lead to the revitalization of the alternative
systems which implies raising chickens on a free range during longer periods of
time. Poultry meat from these systems seems to be more acceptable for the
consumers, because the food safety and quality have become crucial for them
(Rodić et al., 2006; Bogosavljević-Bošković et al.,2012). The modern consumers
demand meat which has a low percentage of fats, which is healthier and tastier than
broiler meat (Bogosavljević-Bošković et al., 2008; Castellini et al., 2008; Li et al.,
2017).
The key factor which affects the production and slaughter traits of broilers
is the genotype (Berri et al., 2005). It is quite questionable whether the fastgrowing hybrids are suitable for raising in alternative systems because they are
exposed to greater challenges, particularly concerning their health (Muhammad et
al., 2017). Although the pure breeds are suitable for rearing in extensive systems,
the problem is whether their relatively poor production traits could meet the
demands of the market-oriented production. There is no precise data on how large
the share of meat from the slow-growing genotypes on the European market is, but
it is estimated that it ranges between 5 and 10% (Forte et al., 2018). The available
data for Serbia shows that over 65% of the total meat production originate from
highly productive meat type hybrids (Milošević et al., 2005).
Present research is conducted to compare the carcass characteristics of pure
poultry breeds with those of fast-growing hybrids raised in extensive system.

Materials and methods
The trail was performed on the Experimental farm of Faculty of
Agriculture, University of Novi Sad. The farm was adapted for a raising chickens
in free range system. The total of 200 chickens of two genotypes were used in this
trial: fast-growing hybrid Ross 308 (100 birds) and pure breed White Rock (100
birds). Chicks were raised in the poultry house until the age of 4 weeks (10
birds/m2) and subsequently they were enabled to access the range covered with
grass (1.5 m2 of range/bird). The trial lasted for 13 weeks.
Chicks were fed for 2 weeks with starter feed, from 2-4 weeks with grower
feed and until the end of the trial with finisher feed (Table 1). Feed and water were
provided ad libitum.
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Table 1. Composition of starter, grower and finisher diets
Ingredients, %

Starter

Grower

Finisher

Corn
Soybean meal
Sunflower meal
Yeast
Barley
Dehydrated alfalfa meal
Soybean oil
Dicalcium phosphate
Limestone
Salt
Premix
Total
Chemical composition
Dry matter, %
Crude protein, %
Metabolizable energy, МЈ/kg
Crude fat, %
Crude fibre, %
Ca, %
Р (total), %

51.00
30.00
5.00
4.00
2.00
4.00
2.00
0.80
0.20
1.00
100.00

53.50
22.50
8.00
5.00
3.00
4.00
2.00
0.80
0.20
1.00
100.00

65.50
19.00
6.00
3.00
2.50
2.00
0.80
0.20
1.00
100.00

89.78
22.12
12.384
6.17
4.82
0.97
0.79

89.70
19.11
12.466

89.26
16.68
12.704
4.99
5.21
0.94
0.72

6.33
5.14
0.96
0.74

At the end of the trial, 10 male and 10 female chicks per breed were
sacrificed for the evaluation of carcass traits – dressing percentage, and yield and
share of carcass parts. Dressing percentages were evaluated as “standard
processing” (whole carcass), “ready to roast” (carcass without head and edible
giblets) and “ready to grill” (carcass without head, neck, legs and edible giblets).
Thereafter, the dressed cold carcasses were dissected into primal cuts (breast,
drumstick, thigh, wing and back).
Data were analyzed by ANOVA and means were separated by Duncan’s
post hoc test using StatSoft computer package (STATISTICA 13, 2014).

Results
The results showed a significant influence of genotype on production traits
of birds. Chickens of hybrid Ross 308 achieved significantly (P<0.01) higher body
weight compared to the White Rock chickens (4104 g vs. 1791 g). The feed
conversion ratio was much higher in the White Rock breed (3.16) compared to the
Ross 308 (2.54). On the other hand, mortality rate was only 4% for the White Rock
and 7% for the Ross 308.
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The influence of the genotype and sex on the processed carcass weight is
presented in Table 2. It was determined that the influence of sex and genotype on
the live weight of chickens and on processed carcass weight was highly significant
(P<0.01). For all the examined parameters, the female chickens had significantly
lower weight compared to the male ones, while the White Rock chickens had
significantly lower weight compared to the Ross 308 hybrid. There was no
significant interaction between the sex and genotype determined.
Table 2. The weight of the processed carcasses, g ( ±SD)
Genotype
P values
Weight, g
Sex
White Rock
Ross 308
S
G
SxG
Standard
Male
1739 ± 82.35 A
3492 ± 188.56 B
processing
Female
1228± 78.73 A
3085 ± 215.95 B 0.000 0.000
NS
A
1483± 274.55
3288 ± 427.44 B
Average
Ready to roast
Male
1582± 74.93 A
3234 ± 190.66 B
A
Female
1124± 72.02
2876 ± 178.93 B 0.002 0.000
NS
1353± 249.01 A 3055 ± 498.57 B
Average
Ready to grill
Male
1392± 66.08 A
2882 ± 129.69 B
A
Female
978± 62.71
2577 ± 131.43 B 0.004 0.000
NS
A
1185±
225.66
2730 ± 367.21 B
Average
A-B
Values which have a different letter in superscript are statistically significant (P<0.01)
NS – No statistical significance S-sex; G-genotype; S x G- the interaction sex x genotype

The influence of the sex on dressing percentage was statistically significant
(Р<0.05) (Table 3). Generally, the fast-growing hybrids are highly selected for the
uniformity of all production traits, especially for the yield and carcass quality. For
this reason, the differences between males and females were smaller when the
carcass yield was expressed in relative values. The influence of the genotype was
not statistically significant for “standard processing”, but it was significant for
“ready to roast” and “ready to grill” ones (Р<0.05). A significant interaction
(Р<0.05) between sex x genotype was observed in “standard processing” dressing.
Table 3. Dressing percentage, % ( ±SD)
Genotype
P values
White Rock
Ross 308
S
G
SxG
Standard
Male
82.35 ± 2.31
82.18± 2.80
processing
Female
78.73± 0.84 А
80.68 ± 3.21 B
0.035
NS
0.028
80.54± 2.36
81.43 ± 2.68
Average
Ready to roast
Male
74.93± 2.31 А
76.09± 2.26 B
А
Female
72.02 ± 1.13
75.22± 2.79 B
0.019
0.000
NS
А
73.48± 2.17
75.66 ± 2.35 B
Average
Ready to grill
Male
66.08 ± 2.34 А
67.83± 2.33 B
Female
62.71± 1.06 А
67.41± 2.18 B
0.012
0.007
NS
А
64.40± 2.32
67.62 ± 2.06 B
Average
A-B
Values which have a different letter in superscript are statistically significant (P<0.01)
NS – No statistical significance; S-sex; G-genotype; S x G- the interaction sex x genotype
Dressing, %

Sex
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Concerning the weight of the head, neck, legs and edible giblets, we found
highly significant differences (Р<0.01) between genotypes and sexes for all the
examined parameters (Table 4). Chickens of the Ross 308 hybrid and male
chickens had a significantly larger weight of the listed carcass parts.
Table 4. The weight of the head, neck, legs, edible giblets and abdominal fat, g ( ±SD)
Genotype
P values
Parameter
Sex
White Rock
Ross 308
S
G
SxG

Head weight, g

Male

70.90 ± 6.67 А

92.65 ± 7.50 B

Female

49.90 ± 3.28 А

84.13 ± 7.99 B

Average
Neck weigh,. g

90.20 ± 8.76 А

151.30±11.81 B

Female

62.13 ± 7.37 А

123.51±9.50 B

Male
Female
Average
Edible giblets
weight, g

72.92 ± 16.09
88.40 ± 3.27

А

А

56.00 ± 4.56 А
72.20 ± 17.06

А

137.41±30.31

NS

0.000

0.000

NS

0.000

0.000

NS

0.000

0.000

NS

0.000

0.000

NS

165.75±14.91 B
124.28±8.08 B
145.01±24.68 B

94.70 ± 8.75 А

199.75 ±18.45 B

Female

82.50 ± 7.72 А

175.12 ±15.06 B

А

B

88.60 ± 0.18

0.000

B

Male
Average
Abdominal fat, g

88.39 ± 15.02

0.000

B

Male

Average
Legs weight, g

60.40 ± 11.93

А

187.44 ±22.49

Male

0.0 А

48.02 ±3.32 B

Female

0.0 А

55.83 ±4.84 B

А

B

0.0
51.92 ±7.34
Average
Values which have a different letter in superscript are statistically significant (P<0.01)
NS – No statistical significance; S-sex; G-genotype; S x G- the interaction sex x genotype

A-B

What was particularly significant was the yield of abdominal fat which was
not even detected in White Rock breed, while in the Ross 308 hybrid it was smaller
than expected, considering that the chickens’ live weight was over 4 kg. This might
have been the result of increased chicken’s activity on a range, but also of the feed
which contained the lower level of energy compared to the feed which the broiler
chickens are regularly fed.
When the weight of the head, neck, legs, edible giblets and abdominal fat
of the chickens is expressed in percentages of the live weight, the values are
significantly more balanced, both between sexes and between genotypes (Table 5).
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Table 5. The share of the head, neck, legs, edible giblets and abdominal fat in the live weight
of chickens, % ( ±SD)
Genotype
Parameter

P values

Sex
White Rock

Ross 308

S

G

SxG

А

2.17±0.13B
Male
3.16±0.16
2.20±0.18 B
Female
3.18±0.32 А
Head,%
NS
0.003
NS
А
2.18±0.19 B
Average
3.17±0.26
3.56±0.28 b
Male
4.27±0.31 а
3.53±0.26
Female
3.98±0.34
Neck, %
NS
0.015
NS
b
а
3.39±0.26
Average
4.09±0.39
3.99±0.32
Male
4.26±0.32
3.25±0.29
Female
3.53±0.18
Legs, %
NS
NS
NS
3.57±0.34
Average
3.81±0.44
4.71±0.22
Male
4.58±0.17
а
4.58±0.34b
Female
5.33±0.44
Edible giblets, %
0.036
0.028
NS
4.64±0.36
Average
5.04±0.52
1.05±0.09 B
Male
0.00 А
А
1.25±0.11 B
Female
0.00
Abdominal fat, %
NS
0.007
NS
А
1.15±0.12 B
Average
0.00
A-B
Values which have a different letter in superscript are statistically significant (P<0.01); a-b
(P<0.05); NS – No statistical significance S-sex; G-genotype; S x G- the interaction sex x genotype

The Ross 308 chickens had a significantly lower share of the head and
neck in live weight compared to the White Rock chickens. Significant difference
(Р<0.05) between genotypes was determined in the share of edible giblets, but only
in female chickens. Differences in the share of abdominal fat were the most
prominent, because in the carcasses of the White Rock breed there was no
abdominal fat, whereas the share of it in the carcasses of the Ross 308 hybrid was
1.05% for male and 1.25% for female chickens.
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Table 6. The yield of the basic carcass parts, g ( ±SD)
Genotype
Parameter
Sex
White Rock
Ross 308
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P values
S

G

SxG

0.000

0.000

NS

0.000

0.000

NS

0.000

0.000

NS

0.000

0.000

NS

0.000
0.000
305.31±76.65 А
610.60 ± 75.63 B
Average
A-B
Values which have a different letter in superscript are statistically significant (P<0.01)
NS – No statistical significance S-sex; G-genotype; S x G- the interaction sex x genotype

NS

Drumsticks weight, g

Thighs weight, g

Breast weight, g

Wings weight, g

Back weight, g

А

B

Male
Female

235.12±8.15
156.88±9.48 А

441.67 ± 60.34
376.89 ± 35.30 B

Average
Male
Female

186.92±41.56 А
272.80±18.59 А
187.50±18.29 А
220.3±46.65 А
327.80±19.98 А
253.38±30.34 А
282.04±44.62 А
173.60±6.54 А
126.38±8.79 А
144.54±25.12 А
386.40±55.38 А
254.63±26.21 А

409.28 ± 75.22 B
497.31 ± 50.18 B
428.97 ± 35.34 B
463.14 ± 60.93 B
940.42 ± 60.72 B
879.59 ± 85.44 B
910.01 ± 95.33 B
356.91 ± 19.12 B
317.60 ± 18.77 B
337.26 ± 22.41 B
643.47 ± 68.49 B
577.72 ± 55.28 B

Average
Male
Female
Average
Male
Female
Average
Male
Female

Concerning the yield of the most quality parts of the carcass, the obtained
results showed that this trait was under the significant influence of the sex (Р<0.01)
and genotype (Р<0.01) (Table 5). Male chickens had a significantly larger weight
of the basic parts of the carcass compared to the female ones, as well as the
chickens of the Ross 308 hybrid compared to the White Rock breed.
When the weight of the basic parts of the carcass is expressed in relative
values, we obtain different results (Table 7). Namely, the sex had a significant
influence only on the share of the breast (Р<0.05), and the genotype did so on all
parts of the carcass except wings. The greatest difference was determined in the
share of the breast, which was almost 10% larger in the Ross 308 hybrid. This is a
consequence of an intensive selection on the yield of breast meat.
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Table 7. The share of the basic parts of “ready to grill” carcass, % ( ±SD)
Parameter

Sex

Drumsticks,%

Male
Female
Average
Male
Female

Thighs, %

Breast, %

Wings, %

Back, %

Average
Male
Female
Average
Male
Female
Average
Male
Female

Genotype

P values

White Rock

Ross 308

16.84 ± 0.72а
16.06 ± 0.76 а
16.36 ± 0.81а
19.54 ± 0.39А
19.16 ± 0.10А

15.32 ±0.62b
14.62 ±0.75 b
14.97 ±0.84 b
17.25 ±0.43 B
16.64 ± 0.31 B

А

B

19.31 ± 0.82
23.58 ± 1.97 А
25.84 ± 1.35 А

16.94 ± 0.78
32.62 ± 2.30 B
34.12 ± 1.87 B

А

B

24.97 ± 1.91
12.46 ± 0.61
12.95 ± 0.86
12.76 ± 0.78
27.57 ± 2.47 А
25.99 ± 1.34 А

33.37 ± 2.78
12.38 ± 0.54
12.32 ± 0.61
12.35 ± 0.75
22.32 ± 1.14 B
22.41 ± 1.22 B

S

G

PxG

NS

0.041

NS

NS

0.000

NS

0.023

0.000

NS

NS

NS

NS

NS
0.000
NS
26.60 ± 1.89 А
22.36 ± 1.45 B
Average
A-B
Values which have a different letter in superscript are statistically significant (P<0.01) a-b (P<0.05);
NS – No statistical significance; P-sex; G-genotype; P x G- the interaction sex x genotype

Discussion
In presented research we found significant differences in production results
between fast-growing hybrid Ross 308 and White Rock breed, which were
expected. Other authors also reported that fast-growing hybrids achieved much
higher body weights compared to the slow-growing hybrids (Nielsen et al. ,2003;
Wang et al. 2009) or pure breed (Tang et al. 2009). However, they all concluded
that fast-growing hybrids are less suitable for rearing in extensive systems.
Carcass weight and dressing percentage were under the significant
influence of the genotype and sex, which was also confirmed in the research of
Shahin and Elazeem (2005) and Pathak et al. (2009). Batkowska et al. (2015)
examined how suitable were the cross breeds for the extensive fattening and they
compared them to the commercial Cobb hybrid. The highest dressing percentage
was determined in the Cobb 500 chickens (around 75%), while cross breeds had
lower dressing percentage for 5.6% (Cobb x Green-legged Partridgenous), or 7.2%
(Cobb x Sussex). Rajkumar et al. (2016) stated that the chickens of the pure Aseel
breed had smaller dressing percentage compared to the commercial broiler lines
under the conditions of the extended fattening. As opposed to these authors,
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Fanatico et al. (2008) did not found a significant influence of the genotype on
dressing percentage when comparing slow-growing and fast-growing hybrids under
the conditions of extensive rearing.
Mikulski et al. (2011) concluded that the yield of carcass parts was largely
affected by the genotype and raising system, which was also confirmed by
Pavlovski et al. (2007) and Đukić Stojčić et al. (2016). Almasi et al. (2015)
determined a significant influence of the genotype on the yield of the parts of the
carcass in slow-growing and medium-growing hybrids. In our research, the weight
of all parts of the carcass was larger in the Ross 308 hybrid, but the share of almost
all parts of the carcass was larger in the White Rock breed, with the exception of
the share of breast meat. This implies the significant differences in the composition
of the carcass which are the consequence of the selection of hybrids on the
increased yield of breast meat (Milošević et al., 1999; Castellini et al., 2002).
Bogosavljević-Bošković et al. (2009; 2011) determined that the broilers which had
access to the free ranges had a lower share of breast meat compared to the broilers
reared indoor.
What is particularly significant when we observe the quality of the carcass
is the fat percentage. An increased amount of fat in broiler chicken carcasses is a
problem which had been indicated by Milošević and Supić (1995), as well. They
stated that the percentage of total fat in broiler chicken carcasses could range even
up to 10%, depending on the diet, and the percentage of abdominal fat can range up
to 3%.
The differences in the weight of abdominal fat were precisely the most
prominent part of this experiment, because there was no abdominal fat in the
carcasses of the White Rock breed. It is certain that the amount of abdominal fat
was influenced by the effect of chickens’ activity on the ranges, as well as the feed
which contained the lower level of energy. The results of the other authors, when
the percentage of abdominal fat is concerned, vary considerably. Milošević et al.
(2005) stated that, in the free range rearing system, the percentage of abdominal fat
in the chickens of the Hybro genotype which were 56 days old was 1.95%. Within
the same rearing system, but up to 70 days, Perić et al. (2003) stated that the
percentage of abdominal fat in the Ross 308 genotype was 0.65%. Rajkumar et al.
(2016) also marked the low percentage of abdominal fat in the pure Aseel breed
(0.73-0.78%). Wang et al. (2009) determined that the breeding of slow-growing
hybrids on a free range significantly decreased the amount of abdominal fat, while
having no effect on the yield and the weight of the basic parts of the carcass.
Milošević et al. (2005) stated that it is possible to lower the amount of fat in the
carcasses of fast-growing hybrids used in the extensive production, as well, by
applying a suitable feeding regime, which would significantly contribute to the
quality of the poultry meat.
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Conclusion
Based on the results of this research, it can be concluded that both
genotype and sex significantly affected carcass traits while genotype affected
production traits. Chickens of the Ross 308 hybrid had higher body weights, better
feed conversion ratio and higher mortality rate. Chickens of the Ross 308 hybrid
had higher “ready to roast” and “ready to grill” dressing percentage compared to
the White Rock breed, while the male chickens had higher dressing percentage
compared to the female ones. Chickens of the Ross 308 hybrid had a significantly
larger weight and share of breast meat, whereas those of the White Rock breed had
a larger share of drumsticks and thighs. A significant influence of the genotype was
determined on the amount of abdominal fat in the carcass. Chickens of the White
Rock breed had a significantly lower fat compared to the Ross 308 hybrid, which
essentially makes them the genotype which is more suitable for the extensive
fattening longer than 10 weeks.

Uticaj genotipa i pola na klanične karakteristike pilića u
ekstenzivnom sistemu gajenja
Lidija Perić, Vladimir Strugar, Snežana Bogosavljević-Bošković, Mirjana Đukić
Stojčić

Rezime
Cilj ovog rada bio je da utvrdi mogućnost uzgoja brzorastućeg hibrida
Ross 308 i čiste rase vajtrok u uslovima ekstenzivnog tova, posebno kada su u
pitanju klanične osobine. Po 100 pilića od svakog genotipa odgojeno je unutar
objekta do 4 nedelje starosti, a posle toga su pilići puštani na zatravljeni ispust do
13. nedelja starosti, koliko je trajo tov. Na kraju tova, 10 muških i 10 ženskih pilića
po genotipu je žrtvovano i određene su klanične osobine – klanični randmani, masa
i udeo pojedinih delova trupa u konfekciji.
Rezultati su pokazali da postoji visoko značajan uticaj genotipa i pola
pilića na klanične osobine, kao i značajan uticaj genotipa na proizvodne osobine.
Pilići hibrida Ross 308 imali su značajno veću masu, bolju konverziju hrane i veći
mortalitet. Imali su i veći randman “spremno za pečenje” i “spremno za roštilj” u
odnosu na piliće rase vajtrok, dok su muški pilići imali veće randmane u odnosu na
ženske. Hibrid Ross 308 imao je značajno veći prinos i udeo belog mesa u trupu,
dok je rasa vajtrok imala veći udeo bataka i karabataka. Posebno je značajan uticaj
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genotipa na sadržaj abdominalne masti, koje kod pilića rase vajtrok bio značajno
niži, što ovu rasu čini pogodnijom za uzgoj u uslovima produženog tova.
Ključne reči: brojleri, vajtrok, genotip, pol, klanične osobine, ispust
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