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Abstract

The relationships expressed as calculated correlation coefficients were determined between the re-
sults of 44 110 purebred gilts performance tested in the years 2004-2008. The animals came from
the Bydgoszcz Breeding Region and represented 5 breeds (Polish Large White, Polish Landrace,
Hampshire, Duroc and Pietrain) and synthetic Line 990. The traits taken into account were: age
and body weight on test day, daily body weight gain standardized to 180 days of age, backfat
thickness at P, and P, points, loin eye height at P, points, body meat content, and performance test
selection index. Negative and highly significant correlations were found between growth rate and
standardized backfat thickness at P, and P, points in all gilts of the tested breeds except Line 990.
In the case of two breeds (Polish Large White and Pietrain) and Line 990, the correlation coef-
ficients between daily body weight gain and standardized body meat content were negative and
highly significant, which possibly suggests the unfavourable impact of high growth rate on the
meat content. Higher correlation coefficient values were observed between the performance test
selection index and the daily body weight gain than between the selection index and the body meat
content of Polish Large White, Polish Landrace, Hampshire and Pietrain gilts.
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Productivity in terms of economically important traits, including the perform-
ance test traits of different breeds and lines of pigs reared in particular countries
and regions is diversed and changes over the years (Bobcek et al., 2002; Eckert
and Szyndler-Nedza, 2005; Haferland, 1985; Michalska and Nowachowicz, 2002).
It depends on many factors including genetic factors such as breed or line and gender
of the pigs. The relationships occur among specific traits, the values of which vary
according to the breed and gender of the pigs (Buczynski et al., 2001; Falkenberg
et al., 1989; Michalska and Nowachowicz, 2002; Michalska et al., 2005, 2008). The
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genetic and phenotypic correlations provide information about them (Buczynski et
al., 2001). The analysis of performance test results of the pigs in terms of the correla-
tions occurring between particular traits of different breeds over the years makes it
possible to estimate changes taking place in these populations. This information may
be used in genetic breeding programmes for pigs.

The aim of the present paper was to determine the relationships between the
results of gilts of different breeds, performance tested in the years 2004—2008 in the
Bydgoszcz Breeding Region.

Material and methods

The analysis covered 44 110 gilts representing the following 5 breeds: Polish
Large White (n = 17284), Polish Landrace (n = 24381), Hampshire (n = 287), Du-
roc (n = 1224) and Pietrain (n = 534), and synthetic Line 990 (n = 400). The ani-
mals were performance tested according to the methodology employed in the years
2004-2008 (Eckert and Szyndler-Nedza, 2005). They came from the Bydgoszcz
Breeding Region, which covers the Kujawsko-Pomorskie province. The perform-
ance test results of these animals were presented in another publication (Nowacho-
wicz et al., 2010).

The analysis covered the following performance test traits, between which
the relationships, expressed as calculated correlation coefficients, were determi-
ned:

— age on test day (days),

— body weight on test day (kg),

— daily body weight gain standardized to 180 days of age (g),

— standardized backfat thickness at the P, point (mm),

— standardized backfat thickness at the P, point (mm),

— standardized loin eye height at the P, point (mm),

—body meat percentage standardized to 180 days of age (%),

— performance test selection index (points).

The results were analysed statistically by the computer program Statistica 8.0
(2008).

Results

The performance test selection index shows the breeding value in terms of growth
and slaughter traits depending on daily body weight gain standardized to 180 days of
age and body meat content estimated based on backfat thickness measurements at P,
and P, points and loin eye height at P, point. The discussion of the results was mainly
focused on the relationships between the most important results of the performance
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test (growth rate, meat content and selection index) and the remaining results of this
evaluation as well as the relationships among the three traits mentioned above. Table
1 gives the correlation coefficients between daily body weight gain and the remain-
ing traits of gilts of the analysed breeds performance tested in the years studied.
Negative and highly significant correlations between daily body weight gain and
age on the performance test day were observed. Generally, positive and significant
(P<0.01) relationships between growth rate and body weight on the performance
test day were found. This result was only different in Line 990, in which the correla-
tion coefficient was —0.159**. Negative and highly significant correlations between
daily body weight gain and standardized backfat thickness at P, and P, points were
observed for Polish Large White, Polish Landrace, Hampshire, Duroc and Pietrain
gilts. The correlation coefficients ranged from r =—0.158** in Duroc to r =—0.337%*
in Pietrain for P, point and from r =-0.075** in Duroc to r =—0.264** in Hampshire
for P, point. The results were different in the gilts of Line 990, in which positive
correlations were obtained (0.178** at P, point and 0.179** at P, point). Positive
and highly significant correlation coefficients were noted between daily body weight
gain and standardized loin eye height at P, point. They ranged from 0.158** in Line
990 to 0.368** in Duroc. The relationships between growth rate and standardized
body meat content of the tested gilts were negative and highly significant for Polish
Large White, Pietrain and Line 990, and non-significant and close to 0 in the remain-
ing three breeds (Polish Landrace, Hampshire and Duroc). In the gilts of the tested
breeds, the daily body weight gain was positively and highly significantly correlated
with the performance test selection index. The correlation coefficients were high
(>0.700**) except for the gilts of Line 990 (r = 0.008).

Table 2 presents the correlation coefficients between the body meat content
of gilts of the tested breeds and the remaining parameters of their performance test.
The meat content of gilts was positively and highly significantly correlated with
age and body weight on the performance test day. Negative and significant
(P<0.01) correlation coefficients were found between the gilts’ body meat content
and their fat content expressed as backfat thickness at P, and P, points. These cor-
relations ranged from r =—0.196** in Pietrain to r =—0.647** in Line 990 for stand-
ardized backfat thickness at P, points. Similar trends were also stated for standard-
ized backfat thickness at P, points (from r = —0.361** in Pietrain to r = —0.647**
in Line 990). In Polish Large White, Polish Landrace, Hampshire and Duroc gilts,
positive and highly significant correlations were found between the meat content
and the standardized loin eye height at P, (0.512%*, 0.566**, 0.423%* and 0.444***,
respectively). It should be noticed that a different trend was observed in Pietrain
gilts, in which the correlation coefficient was negative (-0.137**). Similar trends
can be seen for gilts of Line 990 (r = —0.003). The body meat content of the tested
gilts was positively and highly significantly correlated with the performance test se-
lection index. The correlation coefficients were 0.280** (Pietrain), 0.582** (Polish
Large White), 0.607** (Polish Landrace), 0.657** (Hampshire), 0.719** (Duroc)
and 0.871** (Line 990).
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Table 3 shows correlation coefficients between the selection index and the remain-
ing performance test traits. Negative relationships were found between the selection
index and the age on test day (except Line 990 pigs). Positive and highly significant
correlations were observed between the selection index and the body weight on test
day (from r = 0.461** in Polish Landrace to 0.823** in Pietrain) and the growth
rate. In this case, the correlation coefficients in Polish Large White, Polish Landrace,
Hampshire, Duroc and Pietrain gilts were high and ranged from r = 0.711** (Duroc)
to r = 0.794** (Polish Large White and Polish Landrace). The result obtained for
animals of Line 990 differed considerably from the above mentioned breeds, with
r=0.008. Negative and highly significant correlation coefficients between the selec-
tion index and backfat thickness measured at P, and P, points were found. In general,
the performance test selection index was positively and highly significantly correlat-
ed with the standardized loin eye height at P, point (except Line 990) and the stand-
ardized body meat content. The overall results for all tested gilts showed that the
selection index was more correlated with the daily body weight gain (r = 0.772%%)
than with the standardized body meat content (r = 0.584**). Regarding the results of
the gilts of particular breeds, this trend is clearly seen in Polish Large White, Polish
Landrace, Hampshire and Pietrain pigs, but different trends were found in the pigs of
Line 990. In Duroc gilts, the relationship between the selection index and the growth
rate and the meat content was almost at the same level (r=0.711** and r = 0.719**,
respectively).

Discussion

In gilts of the 5 tested breeds, i.e. Polish Large White, Polish Landrace, Hamp-
shire, Duroc and Pietrain, negative and highly significant relationships were found
between growth rate and standardized backfat thickness at P, and P, points, but these
correlations were positive in the pigs of Line 990. In our previous studies (Michalska
et al., 2005, 2008), the positive correlations were noted between growth rate and
backfat thickness at P, and P, points in Polish Large White pigs and in Ztotnicka
Spotted x Pietrain hybrids performance tested in 1995-2004 according to the meth-
odology used at that time. The negative and highly significant correlation coeffi-
cients found in Polish Large White, Pietrain and Line 990 gilts between the growth
rate and the meat content do not confirm the generally accepted view that higher
daily body weight gain results in higher meat content. They may prove the unfavour-
able impact of the growth rate on the meat content. This is consistent with studies by
other authors (Buczynski et al., 2001; Cameron and Curran, 1995; Kanis, 1988) and
our previous findings (Michalska and Nowachowicz, 2002; Michalska et al., 2005,
2008), which suggest that the high daily body weight gains (especially under ad /i-
bitum feeding) may adversely affect the slaughter value by increasing the fat content
and decreasing the meat content of pigs. The negative correlations obtained between
the growth rate and meat content show that it is necessary to modify the formula of
breeding value index of particular breeds and lines of the gilts so that the high daily
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body weight gains, which have an unfavourable impact on the meat content, do not
have a significant share in the value of the performance test selection index. A closer
relationship was found between the performance test selection index and the daily
body weight gain than between the selection index and the body meat content in the
Polish Large White, Polish Landrace, Hampshire and Pietrain gilts. Such trends were
also observed in our previous publications (Michalska and Nowachowicz, 2002;
Michalska et al., 2005, 2008) concerning the pigs of different breeds performance
tested according to the methodology applied in the years 1995-2004.

It should be mentioned that the tested animals represented the nucleus herd from
the Bydgoszcz Breeding Region, which accounts for over 25% of the national nu-
cleus herd of pigs. The present research concerned a very large population of animals
(44 000 gilts) representing 5 breeds and 1 synthetic line. The number of animals may
be representative for the national pig population. The relationships observed in our
study may concern all the nucleus herds of pigs in Poland.

In summing up the results obtained, the negative and highly significant relation-
ships between the growth rate and the meat content found in Polish Large White,
Pietrain and Line 990 gilts do not confirm the generally accepted view that higher
daily body weight gain results in higher meat content. They may prove the unfa-
vourable impact of the high growth rate on the meat content. The negative correla-
tions obtained between the growth rate and meat content show that it is necessary
to modify the formula of breeding value index of particular breeds and lines of the
gilts so that the high daily body weight gains, which have an unfavourable impact on
the meat content, do not have a significant share in the value of the performance test
selection index. Higher values of the correlation coefficients were obtained between
the performance test selection index and the daily body weight gain than between the
selection index and the body meat content in Polish Large White, Polish Landrace,
Hampshire and Pietrain gilts.
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Zaleznosci zachodzace miedzy wynikami oceny przyzyciowej loszek réznych ras
STRESZCZENIE

Okreslono zaleznos$ci wyrazone w postaci obliczonych wspotczynnikéw korelacji, zachodzace
pomigdzy wynikami oceny przyzyciowej 44 110 loszek czysto rasowych, przeprowadzonej w latach
2004-2008. Zwierzeta reprezentowaty 5 ras: wielka biala polska, polska biata zwistoucha, Hampshire,
Duroc i Pietrain oraz syntetyczna lini¢ 990. Pochodzily one z bydgoskiego okregu hodowlanego. Bra-
nymi pod uwage cechami byty: wiek i masa ciata w dniu oceny, przyrost dobowy masy ciata standary-
zowany na 180. dzien zycia, grubo$¢ stoniny w punktach P, i P,, wysokos¢ ,,oka” poledwicy w punkcie
P,, zawarto$¢ migsa w ciele oraz indeks selekcyjny oceny przyzyciowej. U loszek badanych ras, z wyjat-
kiem linii 990, stwierdzono ujemne i statystycznie wysoko istotne korelacje pomigdzy tempem wzrostu
a standaryzowana gruboscia stoniny w punktach P, i P,.

W przypadku dwoch ras, tj. wielkiej biatej polskiej i Pietrain oraz linii 990 wspotczynniki korelacji
miedzy przyrostem dobowym masy ciala a standaryzowang zawarto$cia migsa w ciele byty ujemne
i statystycznie wysoko istotne, co moze §wiadczy¢ o niekorzystnym wptywie wysokiego tempa wzrostu
na miesnosé. Stwierdzono wigksze wartosci wspotczynnikow korelacji miedzy indeksem selekcyjnym
oceny przyzyciowej a przyrostem dobowym masy ciata, niz migdzy indeksem selekcyjnym a zawartos-
cig migsa w ciele loszek u ras wielkiej bialej polskiej, polskiej biatej zwistouchej, Hampshire i Pietrain.
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