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Abstract. The aim of research was the analysis of meat and fat content in two groups
of crossbred gilts (52.024 individuals) produced in The Kujawy-Pomorze Breeding
Region in years 2009–2013 and performance tested according to obligatory methodo-
logy. Gilts came from two crossing variants of Polish Large White (PLW) and Polish
Landrace (PL) breeds: [PLW × PL] and [PL × PLW], where the sow’s breed was
given at first position and boar’s breed at second position. It should be noticed that in
analysed years, fat content measured as backfat thickness in P2 and P4 points decre-
ased and the height of loin eye and meat content increased in both groups of crossbred
gilts i.e. [PLW × PL] and [PL × PLW]. Efficient improvement in range of meat and
fat content of crossbred gilts [PLW × PL] and [PL × PLW] produced in The Kujawy-
Pomorze Breeding Region and being the component used in breeding and commercial
crossing of pigs is still recommended and should be monitored in the following years.
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INTRODUCTION

We noticed among the modern domestic consumers increasingly growing de-
mand for lean meat and its products with a low share of fat [Grześkowiak 1999,
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Migdał et al. 2004]. An increase of meat content and decrease of fat content
is still one of main targets in rearing and breeding of pigs in Poland, including
the Kujawy-Pomorze Breeding Region. Suitable evaluation methods are used and
their results are applied in the selection [Różycki 1994, 1998, 1999, Milewska
and Grudniewska 1999, Milewska and Falkowski 2001]. Currently, breeding work
aims to, inter alia, increase the meat content and decrease the fat content in pigs of
Polish Large White and Polish Landrace breeds and their crossbreds. However, it
is essential on an ongoing basis to monitor and analyse the results because an
excessive increase in the productivity of animals can cause abnormalities and
changes in the homeostasis of genetic relationships between traits [Falkenberg
et al. 1989].

The efficiency of meat production by massive pig population is conditioned
by many factors. It depends also on the meat content of the maternal component
used in commercial crossing. It is required from the maternal components to be
characterized by a very high level of breeding performance traits, good growth
rate and proper use of the fodder, at least the average meat content and easy adap-
tation to local environmental conditions and high resistance to disease and stress
[Różycki 1994, 1995, Dawidek 1995, Kapelański 1997, Różycki 1997, 1998].

In the national crossing programs of pigs, the following breeds belong to the
maternal components: Polish Large White (PLW), Polish Landrace (PL), Pulaw-
ska, Zlotnicka White and Zlotnicka Spotted and two-breed crossbreds created
from the multidirectional crossing of breeds PLW and PL [Różycki 1995, 1998,
Michalska 1996, Buczyński et al. 1999, Nowachowicz et al. 2003, Michalska et
al. 2006a, 2006b, Eckert and Żak 2010, 2011, 2012, Eckert et al. 2013, 2014]. The
gilts of above mentioned breeds and crossbreds are performance tested and the re-
sults are one of the main criteria in the selection work and in selection of animals
for breeding and producing herds [Różycki 1995, 1998, 2003, Nowachowicz et al.
2003].

The aim of the presented paper was analysis of meat and fat content of two
groups of crossbred gilts created from crossing Polish Large White × Polish
Landrace breeds that is [PLW × PL] and [PL × PLW] produced in The Kujawy-
Pomorze Breeding Region in years 2009–2013, which are an important maternal
component in fatteners production programs that use the heterosis effect.

MATERIAL AND METHODS

The results concerning meat and fat content of 52.024 two-breed crossbred
gilts performance tested in years 2009–2013 according to obligatory methodology
were analysed [Eckert et al. 2014]. Animals were produced in the area of The
Kujawy-Pomorze Breeding Region covering Kujawy-Pomorze province. The gilts
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came from two crossing variants of breeds: Polish Large White (PLW) and Polish
Landrace (PL): [PLW × PL] and [PL × PLW], where the sow’s breed was given
at the first position and boar’s breed at the second position. The number, which is
closely related to the pig breeding structure in Poland and in The Kujawy-Pomorze
Breeding Region, of tested crossbred gilts, which come from the analyses crossing
variants, was presented in Table 1.

The backfat thickness measurements at P2 and P4 points and the height of loin
eye at P4 point were made by PIGLOG 105 apparatus on live animals. To improve
the accuracy of assessment and to eliminate the differences resulted from the me-
asurements on animals with different body weight, the backfat thickness and the
height of loin eye are standardised on 110 kg of body weight. The particular me-
asurements standardization was made according to obligatory formulas [Eckert
and Szyndler-Nędza 2014]:

P2st =
15.15084P2

0.112345Z + 2.79289

P4st =
14.32432P4

0.100311Z + 3.29011

P4Mst =
47.556226P4M

0.1392866Z + 32.2347
where:

P2st – backfat thickness measured at P2 point standardised on 110 kg
of body weight,

P4st – backfat thickness measured at P4 point standardised on 110 kg
of body weight,

P4Mst – height of loin eye standardised on 110 kg of body weight,

Z – body weight on the test day.

On the base of standardised measurements of backfat thickness and loin mu-
scle, the percentage of meat content was calculated according to the formula
[Eckert and Szyndler-Nędza 2014]:

MB(%) = −0.4776P2st − 0.4593P4st + 0.3486P4Mst + 48.9829

To eliminate the differences resulted from the measurements on animals of
different age, the percentage of meat content was standardised at the age of 180
days according to the formula [Eckert and Szyndler-Nędza 2014]:
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X2 =
53.564M

−0.0004W2 + 0.0621W + 55.346
where:

X2 – percentage of meat content standardised on age of 180 days of
life,

M – percentage of meat content estimated on the test day on the basis
of backfat thickness and loin muscle measurements standardised on
110 kg of body weight (MB or MP),

W – age of an animal on the test day.

Two-way ANOVA was used. Analysed factors were the pig crossing variant,
i.e. PLW × PL (group 1) and PL × PLW (group 2) and the year when animals
were performance tested. Statistica 8.0 PL computer program was used for stati-
stical calculations [Statistica 2008].

RESULTS AND DISCUSSION

Analysed animal material was very numerous and concerned in total over 52
thousands crossbred gilts performance tested in years 2009–2013 according to the
obligatory methodology (Table 1). Among tested groups of animals, more nume-
rous were crossbred gilts coming from [PLW × PL] crossing variant – 38.554 pcs
representing 74.1% comparing to [PL × PLW] pigs – 13.470 pcs, whose share
was 25.9%.

Table 1. Number of crossbred gilts, individuals

Tabela 1. Liczebność loszek mieszańców, osobniki

Year
Rok

Group – Grupa
Total

Łącznie
PLW x PL
wbp x pbz

1

PL x PLW
pbz x wbp

2

2009  7786 3454 11240

2010  7326 2733 10059

2011  6994 2596  9590

2012  9758 2418 12176

2013  6690 2269  8959

Total – Łącznie 38554 13470 52024

The data presented in Table 2 shows that standardised backfat thickness in
P2 point on 110 kg of body weight of [PLW × PL] and [PL × PLW] crossbred
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gilts in year 2009 shaped at the level of 10.8 mm and in year 2013 amounted to
9.8 mm on average, and therefore decreased. In years 2009, 2011, 2012 and 2013
[PLW × PL] crossbred gilts had significantly (P ≤ 0.01) thinner backfat layer
measured at P2 point comparing to animals coming from [PL × PLW] crossing
variant. In 2010, significant differences were not observed in this matter between
tested groups of crossbred gilts. Regarding the results from 2009 and 2013, it
should be noticed that backfat thickness at P2 point decreased amounting to 1.2
mm in [PLW × PL] pigs and 1.1 mm in [PL × PLW] gilts.

Table 2. Standardised backfat thickness at P2 point on 110 kg of body weight, mm

Tabela 2. Standaryzowana grubość słoniny w punkcie P2 na 110 kg masy ciała, mm

Year
Rok

Group – Grupa
On average

Średnio

Significance of differences between tested
years assumed as 1–5 groups (P ≤ 0.01)

Istotność różnic pomiędzy badanymi latami
przyjętymi jako grupy 1–5 (P ≤ 0,01)

PLW × PL
wbp × pbz

1

PL × PLW
pbz × wbp

2

PLW × PL
wbp × pbz

1

PL × PLW
pbz × wbp

2

2009 (1) 10.9A ±1.6 11.1B ±1.6 10.8 ±1.7 2, 3, 4, 5 2, 3, 4, 5

2010 (2) 10.5 ±1.7 10.5 ±1.8 10.5 ±1.7 1, 3, 4, 5 1, 3, 4, 5

2011 (3) 10.2A ±1.7 10.3B ±1.7 10.2 ±1.7 1, 2, 4, 5 1, 2, 4, 5

2012 (4) 9.9A ±1.7 10.0B ±1.7 9.9 ±1.7 1, 2, 3, 5 1, 2, 3

2013 (5) 9.7A ±1.6 10.0B ±1.6 9.8 ±1.6 1, 2, 3, 4 1, 2, 3

Average 2009–2013
Średnia 2009–2013

10.4A ±1.8 10.5B ±1.7 10.4 ±1.8

Means in rows marked by different capital letters (A, B) differ significantly each other (P ≤ 0.01).
Średnie w rzędach oznaczone różnymi dużymi literami (A, B) różnią się istotnie od siebie (P ≤ 0,01).
Statistically high significant interaction between tested factors (crossing variant, year of test) was observed.
Pomiędzy badanymi czynnikami (wariant krzyżowania, rok oceny) stwierdzono statystycznie wysoko istotną 
interakcję.

Different trends than in the case of backfat thickness at P2 point concerned
the standardised backfat thickness at P4 point on 110 kg of body weight of te-
sted crossbred gilts (Table 3). [PL × PLW] crossbred gilts performance tested
in all analysed years had thinner backfat measured at P4 point from pigs from
[PLW × PL] crossing variant. The differences regarding the tested trait were con-
firmed as statistically highly significant. Analysing the results from years 2009
and 2013, it should be noticed that a small decrease of fat content occurred (by 0.5
mm) at P4 point in [PLW × PL] crossbred gilts. In gilts coming from [PL × PLW]
crossing variant, the value of analysed trait decreased at this time by a smaller va-
lue 0.2 mm. More favourable results, as in the present study, with regard to fat
content of [PL × PLW] gilts comparing to the animals coming from [PLW × PL]
crossing variant were also indicated in another own research [Nowachowicz et al.
2003, Nowachowicz and Michalska 2004, Nowachowicz et al. 2009], where pigs
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were performance tested in years 1995-2004 according to the previous methodo-
logy.

Table 3. Standardised backfat thickness at P4 point on 110 kg of body weight, mm

Tabela 3. Standaryzowana grubość słoniny w punkcie P4 (mm) na 110 kg masy ciała,
mm

Year
Rok

Group – Grupa
On average

Średnio

Significance of differences between tested years
assumed as 1–5 groups (P ≤ 0.01) 

Istotność różnic pomiędzy badanymi latami
przyjętymi jako grupy 1–5 (P ≤ 0,01)

PLW × PL
wbp × pbz

1

PL × PLW
pbz × wbp

2

PLW × PL
wbp × pbz

1

PL × PLW
pbz × wbp

2

2009 (1) 11.1A ±1.7 10.7B ±1.6 11.0 ±1.6 2, 3, 4, 5 2, 3, 4, 5

2010 (2) 11.3A ±1.5 11.1B ±1.5 11.3 ±1.5 1, 3, 4, 5 1, 3, 4, 5

2011 (3) 11.2A ±1.5 10.8B ±1.5 11.1 ±1.5 1, 2, 4, 5 1, 2, 4, 5

2012 (4) 10.9A ±1.4 10.6B ±1.5 10.8 ±1.4 1, 2, 3, 5 1, 2, 3, 5

2013 (5) 10.6A ±1.3 10.5B ±1.3 10.5 ±1.3 1, 2, 3, 4 1, 2, 3, 4

Average 2009–2013
Średnia 2009–2013

11.2A ±1.5 10.9B ±1.5 11.1 ±1.5

Means in rows marked by different capital letters (A, B) differ significantly each other (P ≤ 0.01).
Średnie w rzędach oznaczone różnymi dużymi literami (A, B) różnią się istotnie od siebie (P ≤ 0,01).
Statistically high significant interaction between tested factors (crossing variant, year of test) was observed.
Pomiędzy badanymi czynnikami (wariant krzyżowania, rok oceny) stwierdzono statystycznie wysoko istotną 
interakcję.

The statistical analysis showed highly significant diversity in range of stan-
dardised backfat thickness at P2 and P4 points between tested years, when the
performance test of crossbred gilts was done (Tables 2 and 3).

Table 4 presents the results of standardised height of loin eye at P4 point on
110 kg of body weight in years 2009–2013, which shaped for all tested cross-
breds at the level of 56.0 mm on average. Crossbred gilts performance tested in
all analysed years coming from [PLW × PL] crossing variant had more favourable
results when it comes to this trait than [PL × PLW] pigs and differences between
them were confirmed as statistically highly significant. From 2009 to 2013, stan-
dardised height of loin eye at P4 point on 110 kg of body weight increased in
[PLW × PL] crossbred gilts by 1.8 mm and in pigs from [PL × PLW] crossing
variant by 1.7 mm. In tested groups of gilts, significant diversity (P ≤ 0.01) occur-
red regarding the standardised height of loin eye between particular years when
performance test was done – Table 4.

Table 5 presents the results of standardised body meat content on 180th day
of life of two tested groups of crossbred gilts, which depends on the backfat thick-
ness at P2 and P4 points and the height of loin eye at P4 point. In the analysed
years (2009–2013), the meat content amounted to 58.3% in [PLW × PL] cross-
bred gilts and to 58.2% in [PL × PLW] pigs on average; and thus it was similar
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Table 4. Standardised height of loin eye at P4 point on 110 kg of body weight, mm

Tabela 4. Standaryzowana wysokość oka polędwicy (mm) na 110 kg masy ciała, mm

Year
Rok

Group – Grupa
On average

Średnio

Significance of differences between tested
years assumed as 1–5 groups (P ≤ 0.01)

Istotność różnic pomiędzy badanymi latami
przyjętymi jako grupy 1–5 (P ≤ 0,01)

PLW × PL
wbp × pbz

1

PL × PLW
pbz × wbp

2

PLW × PL
wbp × pbz

1

PL × PLW
pbz × wbp

2

2009 (1) 56.0A ±3.7 54.9B ±3.7 55.6 ±3.8 2, 3, 4, 5 2, 3, 5

2010 (2) 55.8A ±3.9 54.6B ±4.0 55.5 ±3.9 1, 3, 5 1, 4, 5

2011 (3) 55.9A ±4.0 54.7B ±3.4 55.6 ±3.9 1, 2, 4, 5 1, 4, 5

2012 (4) 55.5A ±5.0 55.1B ±4.8 55.4 ±5.0 1, 3, 5 2, 3, 5

2013 (5) 57.8A ±4.2 56.6B ±3.5 57.5 ±4.1 1, 2, 3, 4 1, 2, 3, 4

Average 2009–2013
Średnia 2009–2013

56.2A ±4.3 55.3B ±3.9 56.0 ±4.2

Means in rows marked by different capital letters (A, B) differ significantly each other (P ≤ 0.01).
Średnie w rzędach oznaczone różnymi dużymi literami (A, B) różnią się istotnie od siebie (P ≤ 0,01).
Statistically high significant interaction between tested factors (crossing variant, year of test) was observed.
Pomiędzy badanymi czynnikami (wariant krzyżowania, rok oceny) stwierdzono statystycznie wysoko istotną 
interakcję.

and statistically not diversed. The differences regarding this trait between tested
groups of crossbred gilts were relatively small; and thus amounting to 0.3% in
2009, 0.1% in 2010 and 0.2% in 2013; however, they were statistically highly si-
gnificant. Standardised body meat content on 180th day of life of [PLW × PL]
gilts was a little lower comparing to [PL × PLW] animals performance tested
in 2009 and a bit higher in remaining years. It should be noticed that meat con-
tent of both [PLW × PL] and [PL × PLW] gilts improved from 2009 to 2013 by
1.6 and 1.1%, respectively. In research of Nowachowicz and Michalska [2004]
and Nowachowicz et al. [2009], it was observed that [PL × PLW] crossbred
gilts had better results of body meat content. When it comes to gilts of Polish
Large White and Polish Landrace breeds and F1 crossbreds performance tested
in Poland in 2009, standardised body meat content on 180th day of life amo-
unted to 58.3; 57.8 and 57.7%, respectively, and in 2013 shaped at the level of
59.3; 58.8 and 58.7%, respectively [Eckert and Żak 2010, Eckert et al. 2014].
Crossbred gilts [PLW × PL] and [PL × PLW] produced in The Kujawy-Pomorze
Breeding Region in 2009 had 57.5 and 57.8% of meat content and so obtained
similar result to the country-average results for crossbreds, and in year 2013 had
the meat content of 59.1 and 58.9%, respectively and had a better result by 0.4%
[PLW × PL] and 0.2% [PL × PLW] from the country-average results for cross-
breds [Eckert and Żak 2010, Eckert et al. 2014]. In the research of Nowachowicz
et al. [2010], performance tested gilts [PLW × PL] in 2004–2008 similarly as in
the presented study (years 2010, 2011, 2012, 2013) had higher meat content than
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[PL × PLW] pigs. According to Nowachowicz et al. [2010], within the period of
5 tested years (2004–2008), an improvement of this important trait occurred by
1.4% [PLW × PL] and 1.2% [PL × PLW]. The data given in Table 5 shows that
in tested groups of crossbred gilts coming from The Kujawy-Pomorze Breeding
Region statistically significant diversity (P ≤ 0.01) of the body meat content was
observed among particular years when performance test was done.

Table 5. Standardised body meat content on 180th day of life, %

Tabela 5. Standaryzowana zawartość mięsa w ciele na 180 dzień życia, %

Year
Rok

Group – Grupa
On average

Średnio

Significance of differences between tested
years assumed as 1–5 groups (P ≤ 0.01)

Istotność różnic pomiędzy badanymi latami
przyjętymi jako grupy 1–5 (P ≤ 0,01)

PLW × PL
wbp × pbz

1

PL × PLW
pbz × wbp

2

PLW × PL
wbp × pbz

1

PL × PLW
pbz × wbp

2

2009 (1) 57.5A ±1.6 57.8B ±1.8 57.6 ±1.7 2, 3, 4, 5 2, 3, 4, 5

2010 (2) 57.8A ±1.9 57.7B ±2.1 57.8 ±1.9 1, 3, 4, 5 1, 3, 4, 5

2011 (3) 58.1 ±1.8 58.0 ±2.0 58.1 ±1.9 1, 2, 4, 5 1, 2, 4, 5

2012 (4) 58.7 ±1.7 58.6 ±1.9 58.7 ±1.7 1, 2, 3, 5 1, 2, 3, 5

2013 (5) 59.1A ±1.8 58.9B ±2.0 59.0 ±1.9 1, 2, 3, 4 1, 2, 3, 4

Average 2009–2013
Średnia 2009–2013

58.3 ±1.8 58.2 ±2.0 58.3 ±1.9

Means in rows marked by different capital letters (A, B) differ significantly each other (P ≤ 0.01).
Średnie w rzędach oznaczone różnymi dużymi literami (A, B) różnią się istotnie od siebie (P ≤ 0.01).
Statistically high significant interaction between tested factors (crossing variant, year of test) was observed.
Pomiędzy badanymi czynnikami (wariant krzyżowania, rok oceny) stwierdzono statystycznie wysoko istotną 
interakcję.

It should be noticed that between two tested factors, i.e. crossing variant and
the year of conducted performance test regarding to all tested traits, statistically
highly significant differences were observed, which shows their strong mutual
interaction.

CONCLUSIONS

Summarizing, it should be stated that tested [PLW × PL] crossbred gilts had
thinner backfat measured at P2 point (except year 2010 when the result was the
same) and thicker backfat at P4 point and more favourable result of the height
of loin eye and also a bit higher meat content (except the result from year 2009)
comparing to animals from [PL × PLW] crossing variant. It should be emphasi-
zed that in the analysed years, from 2009 till 2013, fat content measured as backfat
thickness at P2 and P4 point decreased, the height of loin eye increased and meat
content in both groups of crossbred gilts i.e. [PLW and PL] and [PL and PLW]
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increased. An efficient improvement in the area of meat and fat content of cross-
bred gilts coming from two crossing variants, i.e. [PLW × PL] and [PL × PLW]
produced in The Kujawy-Pomorze Breeding Region being the component used in
breeding and commercial crossing is still advisable and should be monitored in
following years.
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Różycki, M. (1994). Hodowla i produkcja świń w Polsce [Breeding and production of pigs
in Poland]. Mat. Konf. Nauk. „Współczesne zasady żywienia świń”. PAN, Jabłonna,
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Poland]. Międz. Konf. Nauk. „Aktualne problemy w produkcji trzody chlewnej” [Int.
Sci. Conf. “Current problems in pig production”]. Olsztyn, 7 maja 1997, 16–29.
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OCENA UMIĘŚNIENIA I OTŁUSZCZENIA U LOSZEK MIESZAŃCÓW
UZYSKANYCH Z WIELOKIERUNKOWEGO KRZYŻOWANIA RAS
WIELKIEJ BIAŁEJ POLSKIEJ I POLSKIEJ BIAŁEJ ZWISŁOUCHEJ
UZYSKANYCH W OKRĘGU HODOWLANYM REGIONU KUJAWSKO-
-POMORSKIEGO

Streszczenie. W pracy przedstawiono analizę umięśnienia i otłuszczenia dwóch grup
loszek mieszańców (52.024 osob.) wyprodukowanych w bydgoskim okręgu hodow-
lanym w latach 2009–2013 i ocenionych przyżyciowo zgodnie z obowiązującą meto-
dyką. Loszki pochodziły z dwóch wariantów krzyżowania ras wielkiej białej polskiej
(wbp) i polskiej białej zwisłouchej (pbz): [wbp × pbz] i [pbz × wbp], w których rasę
lochy podano w pierwszej pozycji a knura w drugiej. Należy podkreślić, że w anali-
zowanych latach, miało miejsce zmniejszenie otłuszczenia mierzonego grubością sło-
niny w punktach P2 i P4, zwiększenie wysokości oka polędwicy oraz polepszenie mię-
sności u obu grup loszek mieszańców, tj. [wbp × pbz] i [pbz × wbp]. Skuteczne do-
skonalenie w zakresie umięśnienia oraz otłuszczenia loszek mieszańców [wbp × pbz]
i [pbz × wbp] produkowanych w kujawsko-pomorskim okręgu hodowlanym będą-
cych komponentem wykorzystywanym w rozrodzie i w krzyżowaniu towarowym jest
nadal wskazane i powinno być monitorowane w kolejnych latach.

Słowa kluczowe: loszki mieszańce, ocena przyżyciowa, umięśnienie, otłuszczenie
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