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abstract
the objective of the present study was to compare the slaughter value of young bulls of two breeds 
included in the genetic resources conservation programme, namely Polish Black-White and White-
backed with young Polish holstein-friesian (dairy type) and limousin (beef type) bulls. this is the 
first study to evaluate the meat performance traits of White-backed cattle in several-centuries his-
tory of the breed in Poland. it was determined that populations of White-backed and Polish Black-
and-White cattle represent the dual-purpose type desirable in the genetic resources conservation 
programme. the indices obtained for the analysed traits of slaughter value from young Polish 
Black-and-White and White-backed bulls were intermediate between Polish holstein-friesian 
(dairy type) and limousin (beef type), but closer to those of the Polish holstein-friesian breed. 
the analysed muscles of young bulls had a very similar content of basic chemical components. 
the relatively high amount of proteins (22.85–23.23%) in musculus longissimus lumborum and in 
musculus semintendinosus (22.43–23.06%) should be emphasized.
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Young slaughter cattle are primarily fattened to produce culinary beef. Its final 
quality is determined by a broad spectrum of factors, including pre-slaughter factors 
(such as type, breed, sex, feeding system) and post-slaughter factors (such as dress-
ing and meat ageing) (Kołczak, 2008; Litwińczuk and Litwińczuk, 1998; Miciński et 
al., 2005). It is assumed that the best quality meat is obtained from young animals of 
the beef type up to 2 years of age.

� This work was conducted as part of Ministry of Science and Higher Education, project no.  
N311 0283 34.
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Limousin is the most popular breed among beef breeds of cattle in Poland; more-
over, it is involved in the commercial crossbreeding in dairy herds. Animals of beef 
breeds are capable of achieving the optimal level of genetic potential under full feed-
ing conditions, i.e. intensive fattening. However, the most popular fattening system 
for young cattle in Poland is semi-intensive fattening and, to some extent, also the 
extensive system. Animals suitable for this type of fattening represent the dual-pur-
pose type, which includes indigenous breeds of cattle (such as Polish Black-and-
White and White-backed).

The last several years were marked by rising consumer health awareness, which 
is reflected in the increased demand for health beneficial food characterized by high 
nutritional value and from a reliable source. It is without doubt that such food in-
cludes milk and meat obtained on low-input (also organic) farms, which maintain 
local cattle breeds. Such farms employ pasture grazing during the summer feed-
ing season and use their own fodder (silage, hay) in the winter season (Litwińczuk, 
2011). Consumers in the EU value Polish beef not only due to its competitive price, 
but also because of the animal husbandry system based on natural plant feed, which 
increases the attractiveness of the meat obtained (Florek, 2009).

The genetic resources conservation programme in Poland involves 4 breeds of 
cattle, including two old indigenous cattle breeds (Polish Black-White and White-
backed) with a history of husbandry and breeding that started a few centuries ago.

The main aim of the present study was to evaluate the slaughter value of young 
bulls representing two breeds included in the genetic resources conservation pro-
gramme, namely Polish Black-and-White and White-backed. The results obtained 
were related to young bulls of the Polish Holstein-Friesian (dairy type) and Limousin 
breeds (beef type). This is the first study to evaluate the meat traits of White-backed 
cattle in several-centuries history of the breed in Poland.

material and methods

The research involved 43 young bulls maintained in 3 farms from 2009 to 2011. 
Eight young bulls of the Polish Black-and-White (BW) and 19 of the White-backed 
breeds (WB) were fattened on the first farm. Eight Limousin (LIM) and 8 Polish 
Holstein-Friesian animals (HF) were maintained on the second and third farm, re-
spectively. The animals were fattened under the semi-intensive system with similar 
feed rations. The basic feed during summer consisted of grass forage and maize 
silage, whereas in the winter season it was ensiled hay and maize silage. Bulls were 
free to eat as much as they wanted, the proportion of the feed mixture was 1:1, and 
meadow hay (5–10% of ration dry matter) and cereal crushed meal (15–20% of ra-
tion dry matter) were added as a supplement.

The groups of animals for fattening control were assembled in a period of ap-
proximately 1 month. After a period of suckling, calves above the age of 3 months 
were placed in these groups, taking their health condition into consideration. Fatten-
ing was monitored for every breed for approximately 18 months and it ended with 
control slaughter in the meat plants.
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The body weight (kg) of animals was determined prior to the slaughter and daily 
weight gain (g) was calculated on its basis. Slaughter and dressing were conducted 
in compliance with technology applicable in the meat industry and under the supervi-
sion of veterinary inspection. Hot carcass weight (kg) and kidney fat mass (kg) were 
determined. Further examinations included assessment of:

– carcass conformation score (according to the EUROP system) marked with let-
ters E, U, R, O, P and divided into subclasses (+, 0, –),

– carcass fat cover score (according to the EUROP system) marked with numbers 
1, 2, 3, 4, 5 and divided into subclasses (+, 0, –). 

The carcasses were graded by qualified classifiers within 1 hour of the slaugh-
ter.

The half-carcasses were then placed in cold storage for 24 hours at 0–4°C. Af-
ter chilling, half-carcasses were weighed in order to determine cold carcass weight 
(kg). The following linear measurements (cm) were also performed: front length and 
width of half-carcass, length of loin, and length and circumference of leg. Hot and 
cold dressing percentage (%), kidney fat percentage (%) and leg rounding index (%) 
were calculated.

Leg was separated from the right half-carcass during the dissection according to 
PN-88/A-82003, after which it was weighed and divided into basic elements (meat, 
fat, bones). All elements were weighed with the accuracy to 0.01 kg and their propor-
tion in the leg was recorded.

Additionally, samples were collected from the musculus longissimus lumborum 
and musculus semintendinosus to determine the basic chemical composition, i.e. 
contents of water using the drying method (103ºC, according to PN-ISO 1442:2000 
standard), total proteins with Kjeldahl’s method using Büchi B-324 device (accord-
ing to PN-75/A 04018), free fat with Soxhlet’s method using Büchi B-811 device 
(according to PN-ISO 1444:2000), and ash with the burning method (according to 
PN-ISO 936:2000).

Statistical analyses were conducted on the basis of one-way ANOVA with the use 
of StatSoft STATISTICA ver. 6.0. The significance of differences between means in 
analysed groups was verified with Tukey’s HSD test. For items expressed in points, 
Kruskal-Wallis nonparametric test was used.

results

The type and breed of animal are among the major factors influencing the slaugh-
ter value of cattle. The average body weight of young bulls at slaughter was similar 
in the analysed groups and ranged from 593.2 kg for White-backed cattle to 619.6 kg 
for Limousin (Table 1). Additionally, daily weight gains were also corresponding 
as they ranged from 855 g to 881 g for HF and both local breeds (BW and WB) and  
938 g for young LIM bulls. The differences determined between these 3 breeds and 
the LIM breed were statistically insignificant (which may be attributed to high stand-
ard deviation values).
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Nevertheless, significant differences between analysed breed groups were stated 
for the most important traits of slaughter value, namely hot carcass weight, dressing 
percentage, carcass conformation score and percentage of kidney fat. As expected, 
significantly best (P≤0.01 and P≤0.05) values of these traits were recorded for young 
LIM bulls. The values of these traits in young bulls of two native breeds were inter-
mediate between dairy breed (HF) and beef breed (LIM), although closer to the HF 
breed (the differences were statistically insignificant).

The carcass conformation score for the total number of analysed animals  
(43 individuals) averaged 6.16 pts (on a 15-point scale), which is qualified as  
R– class. The highest score was observed in young LIM bulls (7.63 pts), and the 
lowest in the HF breed (5.63 pts). However, no significant differences in carcass fat 
cover score in EUROP system were stated for analysed carcasses. The average score 
for the total number of analysed animals was 6.77 pts., consistent with 3-class.

The lowest weight of kidney fat (9.75 kg) and its significantly (P≤0.01) lowest 
proportion (2.56%) were recorded for young LIM bulls, and the highest for young 
BW bulls (14.01 kg and 4.21%, respectively).

Slaughter value appears to be closely related to body weight and selected meas-
urements of carcass. Traits such as carcass size, conformation and proportions can 
be estimated on this basis. The results obtained (Table 2) indicate that the carcasses 
of young LIM and HF bulls were the longest (143.75 cm), and those of BW bulls the 
shortest (137.63 cm). The chest width in all examined groups was in the range from 
73.13 to 74.13 cm. Significantly greatest length of loins was determined for young 
LIM bulls (57.38 cm). The greatest leg circumference was also observed in LIM 
bulls (117.50 cm), whereas the smallest in young bulls of the WB breed (109.74 cm). 
Leg rounding index ranged from 147% to 148% for HF and WB breeds and reached 
155% in LIM.

 Table 2. The linear measurements of half-carcasses of evaluated young bulls 

Item

Breed

White-backed
n = 19

Polish 
Black-and-White

n = 8

Polish 
Holstein-Friesian

n = 8

Limousin
n = 8

Carcass length (cm) x

s
138.00 a

5.34
137.63 a

5.13
143.75 b
10.07

143.75 b
3.15

Chest width (cm) x

s
73.63
2.29

73.88
2.42

74.13
3.48

73.13
3.52

Loin length (cm) x

s
39.58 B

1.80
39.13 B

1.81
40.25 B
1.83

57.38 A
4.50

Leg length (cm) x

s
74.26

4.65
75.20

4.34
74.75
3.15

75.75
3.66

Leg circumference (cm) x

s
109.74 a
11.87

114.75
4.57

110.00
6.44

117.50 b
3.33

Leg rounding index (%) x

s
148.88 b

22.45
152.83

7.95
147.51 b
12.19

155.62 a
9.48

a, b – values in rows with different letters differ significantly at P≤0.05.
A, B – values in rows with different letters differ significantly at P≤0.01.
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Slaughter value of animals is determined by the proportion of cuts with a high 
retail value. Leg is considered to be one of the most valuable saleable cuts (which 
also include tenderloin, best rib and sirloin) obtained from bovine carcass dissection. 
Tenderloin weight in the evaluated young bulls (Table 3) ranged from 3.00 to  
3.40 kg for BW, HF and WB breeds and 4.60 for the LIM breed (P≤0.01) and its 
proportion in carcass was 1.52–2.00% for these three breeds and 2.73% for the LIM 
breed (P≤0.05 and P≤0.01).

Table 3. The weight of tenderloin and leg and tissue composition of leg

Item

Breed

White-backed
n = 19

Polish 
Black-and-White

n = 8

Polish 
Holstein-Friesian

n = 8

Limousin
n = 8

Tenderloin weight (kg) x

s
3.00 B
0.71

3.10 B
0.67

3.40B
0.68

4.60 A
0.57

Proportion of tenderloin  
in half-carcass (%)

x

s
1.99 b
0.60

1.52 B
0.61

2.00 b
0.71

2.73 Aa
0.64

Leg weight (kg) x

s
43.50 B
5.34

44.20 B
4.48

43.20 B
3.08

50.70 A
5.90

Proportion of leg  
in half-carcass (%)

x

s
28.08 b
1.39

28.62
1.55

28.35
1.39

29.61 a
1.69

Meat (%) x

s
81.14

3.43
83.54

1.91
80.65
3.27

82.32
2.63

Bones (%) x

s
13.74

2.53
12.19

2.19
14.12
1.35

12.64
1.52

Fat (%) x

s
5.12
1.90

4.27
1.23

5.23
2.84

5.04
1.96

a, b – values in rows with different letters differ significantly at P≤0.05.
A, B – values in rows with different letters differ significantly at P≤0.01.

Compared with other analysed cattle breeds, young LIM bulls were character-
ized by the highest leg proportion in carcass (Table 3) and significantly (P≤0.01) the 
highest leg weight (29.61% and 50.70 kg, respectively). Leg weight for other inves-
tigated breeds ranged from 43.20 kg (HF) to 44.20 kg (BW), whereas its proportion 
in carcass ranged from 28.08% (WB) to 28.62% (BW).

The evaluated legs were characterized by a similar tissue composition (differ-
ences statistically insignificant). The proportion of meat was 80.65–83.54%, that of 
fat 4.27–5.23%, and that of bones 12.19–14.12% (Table 3).

Results described in Table 4 indicate that the chemical composition of both 
muscles obtained from all 4 breeds of young bulls was similar. The meat of young 
White-backed bulls had a higher content of protein (approximately 0.32% more for 
musculus longissimus lumborum and 0.55% more for musculus semintendinosus), 
but the differences were statistically insignificant.
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Table 4. Chemical composition of longissimus lumborum and semitendinosus muscles of young bulls

Item

Breed

White-backed
n = 19

Polish 
Black-and-White

n = 8

Polish 
Holstein-Friesian

n = 8

Limousin
n = 8

musculus longissimus lumborum

Total protein (%) x

s
23.23

0.93
22.85

0.41
22.94
0.80

22.93
0.49

Fat (%) x

s
1.49
0.47

1.55
0.57

1.71
0.42

1.40
0.58

Dry matter (%) x

s
25.65

1.21
25.36

0.82
25.70
1.02

25.22
1.23

Ash (%) x

s
0.93
0.17

0.96
0.23

1.05
0.15

0.90
0.21

musculus semitendinosus

Total protein (%) x

s
23.06

0.79
22.62

1.29
22.47
0.60

22.43
0.76

Fat (%) x

s
0.98
0.39

0.94
0.25

1.02
0.40

1.12
0.49

Dry matter (%) x

s
24.92

0.97
24.54

1.35
24.54
0.82

24.43
0.82

Ash (%) x

s
0.89
0.24

0.98
0.14

1.06
0.16

0.89
0.34

discussion

Native breeds of cattle in Poland and in Europe are the multipurpose type char-
acterized by distinct beef traits and massive body structure. Such type of cattle al-
lows them to be maintained in regions with adverse environmental conditions, such 
as mountain areas (breeds such as Reggiana, Vosgienne, Telemark, Abondance, 
and Polish Red) or wetlands (White-backed cattle) (FAO, 2007; Hiemstra, 2010; 
Litwińczuk, 2009, 2011).

The present study revealed that young WB and BW bulls were characterized by 
slightly better dressing percentage and better carcass conformation as compared with 
young HF bulls and significantly (P≤0.01) worse as compared to the LIM breed.

Considerably better carcass conformation that is characteristic of beef breeds was 
previously reported by Albertí et al. (2008), Clarke et al. (2009) and Dymnicki et 
al. (2000). All carcasses obtained from LIM bulls and evaluated by Dymnicki et 
al. (2000) were graded as the highest classes of carcass conformation, namely E 
and U (62.5% and 37.5%, respectively). Furthermore, Miciński et al. (2005) also 
observed remarkably high carcass conformation scores for LIM cattle (E – 63.64% 
and U – 36.36%) and highlighted their superiority over young Hereford bulls. The 
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results obtained in the present study for carcass conformation of HF and LIM cat-
tle corresponded to those reported by Fabian et al. (2010) – 5.48 pts and 7.15 pts, 
respectively.

The literature data concerning the carcass fat cover indicate that the majority of 
young bulls are graded as class 2 or 3 of fat cover (Fabian et al., 2010; Florek et al., 
2007; Grodzicki et al., 2010; Miciński et al., 2005; Węglarz, 2011).

The results obtained for the evaluation of slaughter value demonstrate that exist-
ing Polish Black-and-White and White-backed cattle represent the beef-dairy type, 
which was desirable in the interwar period (Rostafiński, 1920; Moczarski, 1927) as 
well as in the postwar period (Pająk, 1958).

Rostafiński (1920) and Moczarski (1927) have classified White-backed cattle 
maintained in the interwar period as dual-purpose type with inferior dairy traits (as 
compared with Dutch cattle) and superior meat traits. They also stated that this breed 
was preferred by farmers for draft purposes. Sasimowski (1983) reported that in 
terms of dairy and beef use, White-backed cattle were generally considered to be in 
between Polish Red and Black-and-White Lowland breeds.

The results obtained in the present study correspond with the findings of Chabuz 
et al. (2007), who analysed body conformation traits of local cattle breeds in Poland 
and stated that White-backed cattle have remarkably different body structure com-
pared to the Polish Holstein-Friesian breed, despite considerable changes in the body 
structure of the existing population of White-backed cattle in Poland as compared 
to the 1920s (mainly an increase in frame size). Additionally, the White-backed 
breed is considered to be more similar to cows of the Black-and-White Lowland 
breed, maintained in Poland in the 1970s (Litwińczuk and Schulc, 2005) and cows 
of a local population of Black-and-White cattle still maintained in Eastern Poland 
(Litwińczuk, 2011). 

Szarek et al. (1991) analysed the proportion of meat in the leg of young Polish 
Black-White and Polish Red-White bulls and their results correspond to the results of 
the present study (i.e. approximately 80%). Data obtained by these authors concerns 
animals slaughtered before 1990; therefore, the animals must have represented the 
dual-purpose type, which is included in the current genetic resources conservation 
programme of Polish Black-and-White and Red-and-White cattle.

To summarize, the populations of White-backed and Polish Black-and-White 
cattle included in the genetic resources conservation programme, represent the dual-
purpose type desirable in the programme. The values obtained for the analysed traits 
of slaughter value of young Polish Black-and-White and White-backed bulls were 
intermediate between the values obtained for Polish Holstein-Friesian (dairy type) 
and Limousin breeds (beef type), but were closer to the Polish Holstein-Friesian 
breed.
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Wartość rzeźna buhajków rasy polskiej czarno-białej, białogrzbietej,  
polskiej holsztyńsko-fryzyjskiej i Limousin z opasu półintensywnego

STRESZCZENIE

Celem pracy było porównanie wartości rzeźnej buhajków dwóch ras objętych programem ochrony 
zasobów genetycznych, tzn. polskiej czarno-białej i białogrzbietej z buhajkami rasy polskiej holsztyńsko- 
-fryzyjskiej (typ mleczny) i Limousin (typ mięsny). W przypadku rasy białogrzbietej jest to pierwsza 
publikacja oceniająca cechy użytkowości mięsnej tego bydła w kilkusetletniej historii hodowli tej rasy 
w Polsce. 

Stwierdzono, że populacja bydła białogrzbietego i polskiego czarno-białego reprezentuje pożądany 
w programie ochrony zasobów genetycznych kombinowany typ użytkowy. Uzyskane wskaźniki dla 
analizowanych cech wartości rzeźnej buhajków rasy polskiej czarno-białej i białogrzbietej przyjmowały 
wartości pośrednie pomiędzy bydłem polskim holsztyńsko-fryzyjskim (typ mleczny) i rasą Limousin (typ 
mięsny), jednak bardziej zbliżone były do rasy polskiej holsztyńsko-fryzyjskiej. Analizowane mięśnie 
buhajków wszystkich czterech ras charakteryzowały się bardzo zbliżonym udziałem podstawowych 
składników chemicznych. Warta podkreślenia jest stosunkowo wysoka zawartość białka: 22,85–23,23% 
w musculus longissimus lumborum (w zależności od rasy) i 22,43–23,06% w musculus semitendinosus. 


