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Abstract

The study evaluated ejaculates of cross-bred boars produced by reciprocal cross-
breeding of the breeds Duroc and Pietrain, as well as the effect of the season of the
year on qualitative and quantitative parameters of the semen of these boars.
Phenotypic correlations between semen characteristics in particular seasons of the
year were estimated as well. The analysis included a total of 1156 ejaculates from 2-
year-old boars, collected manually at 3-4-day intervals. The following traits were
evaluated: ejaculate volume (ml), sperm concentration (X108 x ml), percentage of
live sperm (showing progressive motion) (%), total number of live sperm in the
ejaculate (in billions), number of sperm per insemination dose, and the number of
insemination doses obtained from one ejaculate. No significant differences were
noted in the semen characteristics of boars produced by reciprocal cross-breeding of
the Duroc and Pietrain breeds. The season of the year significantly affected the
characteristics of the ejaculates. Ejaculates collected in the spring had the greatest
volume, while the highest sperm concentration and sperm count were noted in the
ejaculates collected in the autumn and winter. The volume of the ejaculates
decreased substantially in the summer, together with the sperm count, resulting in
fewer insemination doses obtained per ejaculate. The value of the phenotypic
correlations between semen characteristics was not significantly affected by the
season of the year.
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Abstrakt

W pracy dokonano oceny ejakulatow knuréw mieszancéw pochodzgcych z
reciprokalnego krzyzowania ras Duroc i Pietrain oraz wptywu sezonu na parametry
jakosciowe i ilosciowe nasienia tych knurow. Oszacowano réwniez korelacje
fenotypowe pomiedzy cechami nasienia w poszczegdlnych sezonach roku. Analizie
poddano 1156 ejakulatow pobieranych od knuréw w wieku 2 lat, metodg manualna,
w odstepach 3-4 dniowych. Oceniano nastepujgce cechy: objetos¢ ejakulatu (ml),
koncentracje plemnikéw (x108 x mIt), odsetek plemnikdéw zywych (wykazujgcych
ruch postepowy) (%), 0gding liczbe plemnikéw zywych w ejakulacie (mid), liczbe
plemnikdw w dawce inseminacyjnej, i liczbe dawek inseminacyjnych uzyskiwanych z
jednego ejakulatu (szt.). Nie stwierdzono istotnych réznic w cechach nasienia knuréw
pochodzgcych z reciprokalnego krzyzowania ras duroc i pietrain. Sezon roku
wywierat istotny wptyw na cechy ejakulatéw. Najwiekszg objetoscig charakteryzowaty
sie ejakulaty pobierane w okresie wiosennym, natomiast najlepszg koncentracjg i
liczbg plemnikdéw ejakulaty pobierane jesienig i zimg. W okresie lata objetos¢
ejakulatow znaczgco malata, a wraz nig malata réwniez liczba plemnikow, co
niekorzystnie przetozyto sie na liczbe dawek inseminacyjnych otrzymanych z jednego
ejakulatu. Wartos$¢ korelacji fenotypowych pomiedzy cechami nasienia nie zmieniata
sie istotnie pod wptywem sezonu.

Stowa kluczowe: ejakulaty, inseminacja, knury, nasienie
Abstrakt rozszerzony

W niniejszym opracowaniu podjeto probe oceny, wptywu sezonu na parametry
nasienia knuréw mieszancéw (duroc x pietrain i pietrain x duroc) oraz ustalenia
korelacji fenotypowych pomiedzy cechami nasienia w poszczegolnych sezonach
roku kalendarzowego. Materiat analityczny stanowity dane dotyczgce 816 ejakulatéw
pobranych od knuréw mieszahncow duroc x pietrain i 340 ejakulatow pobranych od
knuréw pietrain x duroc. Byty to knury w wieku okoto 2 lat, zywione indywidualnie
wedtug norm. Ejakulaty pobierano metodg manualng w odstepach 3-4 dni. Badane
ejakulaty pochodzity ze Stacji Unasieniania Loch w Biatce k. Radzynia Podlaskiego.
Kazdy pobrany ejakulat poddano ocenie kontrolujgc nastepujgce cechy fizyczne:
objetos¢ ejakulatu (ml), koncentracje plemnikéw (x10° x mlt), odsetek plemnikéw
zywych (wykazujgcych ruch postepowy (%), ogdlng liczbe plemnikéw zywych w
ejakulacie (mld), liczbe plemnikéw w dawce inseminacyjnej, liczbe dawek
inseminacyjnych uzyskiwanych z jednego ejakulatu (szt.). Analize wptywu wariantu
krzyzowania knura i sezonu na cechy nasienia wykonano za pomocg
dwuczynnikowej ANOVA i testu post hoc Tukeya. Korelacje miedzy cechami nasienia
okreslono wspétczynnikiem korelacji Pearsona. Z analizy danych wynika, ze w
zakresie podstawowych cech ejakulatéw knuréw duroc x pietrain wystgpity istotne
réznice pomiedzy ejakulatami pobieranymi w réznych porach roku. Pobierane wiosng
charakteryzowaty sie najwiekszg srednig objetoscig — 309,5 ml i miaty o 70 ml
wiekszg objetosc¢ niz ejakulaty pobierane latem.

JOURNAL

Central European Agriculture 253
ISSN 1332-9049


http://jcea.agr.hr
http://jcea.agr.hr/volumes.php?search=Article%3A1697

Szostak and Przykaza: The Effect Of Season On Semen Parameters In Cross-Bred Boars And Pheno...

Z przedstawionych danych wynika, ze sezon w ktérym pobierano ejakulaty nie
wptywat istotnie na koncentracje plemnikéw, natomiast miat wysoko istotny wptyw na
odsetek plemnikow o ruchu postepowym. Liczba plemnikéw w dawkach
inseminacyjnych sporzgdzanych w Stancji Unasieniania, z ktérej pochodzg
analizowane dane byta réznicowana sezonem eksploatacyjnym knuréw. Dawki
inseminacyjne sporzgdzane w okresie wiosennym zawieraty istotnie wiekszg liczbe
plemnikéw zywych (2,6 mld) w porownaniu z dawkami inseminacyjnymi w
pozostatych sezonach roku (2,5 mlid). Poréwnujgc cechy ilosciowe i jakosciowe
nasienia knuréw duroc x pietrain z nasieniem knuréw pietrain x duroc mozna
zauwazyc¢, ze wartosci cech sg bardzo zblizone. Nie stwierdzono istotnych réznic w
warto$ciach cech charakteryzujgcych nasienie knuréw z analizowanych grup.
Stwierdzono natomiast istotne réznice w cechach nasienia pobieranego w réznych
sezonach roku. W tabelach 3a, 3b i 4a, 4b zestawiono warto$ci korelacji
fenotypowych pomiedzy cechami ejakulatow knuréw duroc x pietrain w
poszczegolnych sezonach roku. Mozna zauwazyc¢, ze wysokosc¢ niektorych korelacji
fenotypowych zmieniata sie w zaleznosci od pory roku. W niniejszych badaniach
stwierdzono wysokg korelacje fenotypowg pomiedzy objetoscig ejakulatu i liczbg
plemnikéw w ejakulacie. Wiosng wynosita ona 0,86 (P < 0,01), latem — 0,89 (P <
0,01), jesienig — 0,88 (P < 0,01), a zimg — 0,91 (P < 0,01). Tabele 5a, 5b i 6a, 6b
zawierajg wartosci korelacji fenotypowych pomiedzy cechami ejakulatow knuréw
pietrain x duroc w obrebie poszczegdinych sezondw. Wartosci korelacji
fenotypowych pomiedzy cechami ejakulatow knuréw pietrain x duroc ksztattowaty sie
na zblizonym poziomie do korelacji cech nasienia knuréw duroc x pietrain. Nie
stwierdzonych znaczacych réznic w poszczegolnych sezonach roku.

W podsumowaniu nalezy podkresli¢, ze nie stwierdzono istotnych réznic w cechach
nasienia knuréw pochodzgcych z reciprokalnego krzyzowania ras duroc i pietrain.
Sezon roku wywiera istotny wptyw na cechy ejakulatow. Najwiekszg objetoscig
charakteryzowaty sie ejakulaty pobierane w okresie wiosennym, natomiast najlepszg
koncentracjq i liczbg plemnikéw ejakulaty pobierane jesienig i zimg. W okresie lata
objeto$¢ ejakulatéw znaczgco maleje a wraz z nig rowniez maleje liczba plemnikow,
co przektada sie niekorzystnie na liczbe dawek inseminacyjnych otrzymanych z
jednego ejakulatu. Wartos¢ korelacji fenotypowych pomiedzy cechami nasienia nie
zmieniata sie istotnie pod wptywem sezonu.

Introduction

Cross-bred boars are often used for reproduction because they have high libido
(Ciereszko et al., 2000; Nelly and Robison, 2010) and ejaculate easily, which is
particularly important in boars used for insemination (Wysokinska et al., 2008). Many
authors have found that ejaculates obtained from cross-bred boars have better
guantitative and qualitative characteristics than ejaculates from pure-bred boars
(Kondracki et al., 2003; Wysokinska and Kondracki, 2004). There have also been
studies in which heterosis was not found to have a positive effect on the
characteristics of cross-bred boar ejaculates (Smital, 2009).

The results of many studies indicate seasonal changes in quantitative and qualitative
indicators of boar semen (Ciereszko et al., 2000; Marchev and Szostak, 2013;
Pietruszka et al., 2006; Pokrywka and Ruda, 2001; Savi¢ et al., 2013; Staweta and
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Morstin, 1982; Szostak et al., 2015). The impact of the season on these parameters
varies depending on the breed of the boars and the conditions in which they are

raised (Okere et al., 2005). For this reason further research and observations should
be conducted on the reaction of breeders of different genotypes in different seasons.

In the present study an attempt was made to evaluate the effect of the season of the
year on semen parameters in cross-bred boars (Duroc x Pietrain and Pietrain x
Duroc) and to determine phenotypic correlations between semen characteristics in
different seasons of the year.

Materials and methods

The material for the analysis consisted of data concerning 1156 ejaculates collected
from Duroc x Pietrain and Pietrain x Duroc boars. The boars were about 2 years old
and were fed individually according to norms. They were kept in closed housing that
met the requirements for animal well-being. The ejaculates were collected by the
manual method at 3-4-day intervals. The ejaculates were supplied by the Sow
Insemination Station in Biatka.

The following physical characteristics were evaluated in each ejaculate:
— volume of the ejaculate (ml)

— sperm concentration (x10°% x ml1)

— percentage of live sperm (exhibiting progressive motion) (%)

— total live sperm count in the ejaculate (billions)

— number of sperm per insemination dose

— number of insemination doses obtained from one ejaculate

The volume of the ejaculate was determined after filtering out the gel fraction. Sperm
concentration in the ejaculate was determined by the colorimetric method. The
percentage of sperm cells exhibiting progressive motion was determined by
microscopic examination. The total number of sperm in the ejaculate exhibiting
progressive motion and the number of insemination doses that could be obtained
from one ejaculate were calculated using SYSTEM SUL computer software.

The data collected were arranged according to the season when the semen was
collected: spring (354 ejaculates), summer (305 ejaculates), autumn (151 ejaculates)
or winter (346 ejaculates).

The effect of the cross-breeding variant and the season on the semen characteristics
was analysed using two-way ANOVA and Tukey’s post hoc test, except for the trait
‘percentage of live cells’, for which non-parametric tests were used. Correlations
between semen characteristics were determined by Pearson’s correlation coefficient.
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Results

Table 1 presents the values for the physical characteristics of the ejaculates from the
Duroc x Pietrain boars in each season of the year. Analysis of the data shows
pronounced and substantial differences in the main characteristics of the ejaculates
between ejaculates collected during different seasons of the year.

Ejaculates collected in the spring had the greatest mean volume — 309.5 ml, which
was 70 ml more than the ejaculates collected in the summer. The differences in
volume between ejaculates collected in the spring and summer were highly
significant (P < 0.001). Highly significant differences in ejaculate volume were also
noted between spring and winter, autumn and summer, and winter and summer (P <
0.001). The difference in ejaculate volume between spring and autumn was
significant at P < 0.05.

The data presented in the table 1 show that the season in which the ejaculates were
collected did not significantly affect sperm concentration, but had a highly significant
effect on the percentage of sperm with progressive motion. The lowest percentage of
sperm with progressive motion was noted in the ejaculates collected in the spring
(73.4%), and the highest was noted for the winter ejaculates (83.4%). The
differences in the percentage of sperm with progressive motion in the ejaculates
collected in the spring and in other seasons were highly significant (P < 0.001).

The total sperm count in the ejaculate is of fundamental importance in insemination
practice because it determines the number of semen portions that can be prepared
from the ejaculate. The table 1 shows that the number of sperm showing progressive
motion in the Duroc x Pietrain ejaculates ranged from 48.9 to 61.9 billion and
depended on the season when the ejaculates were collected. The lowest number of
sperm was noted in the ejaculates collected in the summer (48.9 billion), which was
highly significantly less than in the ejaculates collected in other seasons, when the
sperm count was at equal levels, ranging from 60.9 to 61.9 billion.

The number of sperm in the insemination doses prepared at the Insemination Station
from which the data were obtained varied according to the season when the
ejaculates were collected. The insemination doses prepared in the spring contained
significantly more live sperm (2.6 billion) than the insemination doses from other
seasons (2.5 billion).

From 19.3 to 24.6 insemination doses were prepared from the ejaculates collected
from the Duroc x Pietrain boars. The fewest insemination doses were prepared from
the ejaculates collected in the summer (19.3). The mean number of insemination
doses prepared from the ejaculates collected in the summer was significantly less (P
< 0.001) than the mean number of doses prepared in the other seasons. This
difference exceeded 4 doses.

Table 2 illustrates the effect of the season on the ejaculate characteristics of the
Pietrain x Duroc boars. Comparison of the quantitative and qualitative characteristics
of the semen of the Duroc x Pietrain boars (Table 1) with the semen of the Pietrain x
Duroc boars (Table 2) shows that the values are very similar. No significant
differences were noted in the values for the traits characterizing the semen of the
boars from these groups. Significant differences were noted in the characteristics of
the semen collected in different seasons. The effect of the season on particular
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semen characteristics of the Pietrain x Duroc boars was similar to the effect observed
in the case of the Duroc x Pietrain cross-breeds. The greatest differences were noted
for the volume of the ejaculates collected in the summer and in the other seasons (P
< 0.001). The ejaculates collected from the Pietrain x Duroc boars in the summer had
significantly lower sperm concentrations than those collected in the autumn and
winter (P < 0.5).

Table 1. The effect of season on semen parameters in cross-bred boars Duroc x
Pietrain

Tabela 1. Wptyw sezonu na parametry nasienia knurow mieszancow Duroc x Pietrain

Spring (1) Summer (2) Autumn (3) Winter (4)
Traits of semen n=239 n=214 n=102 n=261 Significance of
differences
X SE X SE X SE X SE

1-2%xx 3k fwa:
Ejaculate volume [ml]  309.54 4.743 238.64 3.964 286.17 6.377 283.02 3.796
Dk ik

Concentration of

oncentralion ot 266.96 2.841 254.78 2.827 263.60 5328 264.58 3.787 n.s.
spermatozoa [x10° x ml]

Percent of live 7343 0319 79.34 0169 80.00 0.000 8341 3.448 1-2%, 3kwx, feek

spermatozoa [%0]

i _Okkk. O_Qkkk
Number of live 60.90 1203 4888 1126 6170 2182 61.95 1503 2 o237
spermatozoa [bin] Vi

Number of spermatozoa
per insemination dose 2.58 0.007 2.54 0.009 2.54 0.006 2.54 0.006 1-2%%, 4x**

[bin]
. . . D%k O _Qkkk
Number ?jfo'g::m'nat'on 2380 0481 1933 0462 2430 0873 2457 0600 2 4'*3*3 '

X —mean, n — number of ejaculates, SE — standard error; * — P < 0.05; ** - P < 0.01; *** — P < 0.001;
n.s. — no significances

X — $rednia, n — liczba ejakulatéw, SE — bifgd standardowy; * — P < 0.05; ** - P < 0.01; *** - P < 0.001;
n.s. — brak istotnosci
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Table 2. The effect of season on semen parameters in cross-bred boars Pietrain x
Duroc

Tabela 2. Wptyw sezonu na parametry nasienia knurow mieszancow Pietrain x Duroc

Spring (1) Summer (2) Autumn (3) Winter (4)
B B _ _ Significance
Traits of semen n=115 n=91 n=49 n=85 of
differences
X SE X SE X SE X SE
. 1_2***’ 4*;
Blaculate volume 5170 6256 23594 5900 28979 9437 28352 6.545
[ml] 2_3*** 4***
Concentration of
spermatozoa 264.06 3.240 24865 4594 269.51 8.219 269.98 7.067 2-4*
[x108 x mlI%]
i _Dkkk *kk
Percentoflive ;304 0448 7902 0208 8000 0000 8011 0117 Y23
spermatozoa [%0] 4rr*
Number of live 1-2%%*: 2-
spermatozoa [bin] 60.03 1.518 47.01 1.732 64.70 3.638 63.38 2.559 -
Number of
spermatozoaper ., o5 615 254 0012 254 0007 255 0011 1%
insemination dose
[bin]
Number of 1wk .
insemination 2354 0658 1863 0726 2551 1463 2477 1024 .. 5,
doses '

X —mean, n — number of ejaculates, SE — standard error; * — P < 0.05; ** — P < 0.01; ** — P < 0.001

X — 8rednia, n — liczba ejakulatéw, SE — btgd standardowy; * — P < 0.05; ** - P < 0.01; *** — P < 0.001

The effect of season on the percentage of sperm with progressive motion and on the
total sperm count was similar in the ejaculates of the Duroc x Pietrain and the
Pietrain x Duroc boars. Ejaculates collected in the spring had the lowest percentage
of live sperm, while the lowest total number of live sperm was noted in the ejaculates
collected in the summer. The number of insemination doses per ejaculate in the
Pietrain x Duroc boars was lowest in the summer (18.6), and the differences with
respect to the other seasons were highly significant (P < 0.001).

Tables 3a, 3b and 4a, 4b present the phenotypic correlations between the ejaculate
characteristics of Duroc x Pietrain boars in each season. Analysis of the results
shows that the size of some of the phenotypic correlations varied depending on the
season. The present study found a high phenotypic correlation between ejaculate
volume and the number of sperm in the ejaculate: 0.86 in the spring (P < 0.01), 0.89
(P <0.01) in the summer, 0.88 (P < 0.01) in the autumn and 0.91 (P < 0.01) in the
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winter. High, significant phenotypic correlations were found between the volume of
the ejaculate and the number of insemination doses (r from 0.85 to 0.91).

Table 3a. The phenotypic correlations between semen characteristics in boars Duroc
x Pietrain in spring

Tabela 3a. Korelacje fenotypowe pomiedzy cechami nasienia knuréw Duroc x
Pietrain wiosng

. Number of
Ejaculate Concenftratlon Perlt;ent of Nur?ber of spermatozoa Number of
volume 0 ive ive per _ umber o
[mi] spermatozoa  spermatozoa  spermatozoa . . o insemination doses
[X10° x mI] %] [bin] Soss [bi]
Ejaculate volume 0.38 -0.45 0.86 0.85
[ml] -0.09
ok *hk *% o
Concentrationof ~ 0.38 -0.18 0.75 0.74
spermatozoa -0.12
[X10° x ml] *hk *k *% o
Percent of live -0.45 -0.18 -0.23 -0.21
spermatozoa [%] ) ) ) -0.11 )
*kk *% *hk ’ *%
Number of live
spermatozoa 0.86 0.75 -0.23 -0.13 0.98
[bin] *k *% *hk * ok
Number of
spermatozoa per -0.13 -0.26
insemination -0.09 -0.12 -0.11 ’ ’
dose [bin] ’ ' ) * *kk
Number of 0.85 0.74 -0.21 0.98 -0.26
insemination
doses *k *% *k *% *kk
*~-P<0.05;*-P<0.01; ** - P < 0.001
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Table 3b. The phenotypic correlations between semen characteristics in boars Duroc
X Pietrain in summer

Tabela 3b. Korelacje fenotypowe pomiedzy cechami nasienia knuréw Duroc x
Pietrain latem

Ei Concentration Percent of Number of Number of
jaculate f i i spermatozoa Number of
volume 0 ive ive per _ umber o
[mi] spermatozoa spermatozoa  spermatozoa insemination insemination doses
[x10® x ml?Y] [%0] [bin] dose [bin]
Eiaculate volume 0.39 002 0.89 -0.31 0.89
[mi] *kk ) *% *kk *%
Concentration of
spermatozoa 039 074 070
[x10° x mIY]] -0.02 -0.02
*kk *% *%
Percent of live
spermatozoa ] 0,02 -0.02 0.09 0.05 0.03
Number of live
spermatozoa 0.89 0.74 -0.22 0.97
[bin] 0.09
*% *% *% *%
Number of
spermatozoa per -0.31 -0.22 -0.35
insemination ) -0.02 0.05 ’ ’
dose [bin] *kk ' ) *% kK
Number of 0.89 0.70 0.97 -0.35
insemination 0.03
doses *% ** ** *k%

*»* - P <0.01;, * - P <0.001

The differences in the size of these correlations in different seasons were slight. High
phenotypic correlations were also noted between the total sperm count and sperm
concentration: 0.74 — 0.75 in the spring and summer, and 0.84 and 0.91,
respectively, in the autumn and winter, at P < 0.01. Significant, high correlations were
noted between the number of live sperm per ejaculate and the number of
insemination doses obtained from the ejaculates. The season in which the semen
was collected did not substantially affect the size of the correlations.

Tables 5a, 5b and 6a, 6b present the values for the phenotypic correlations between
characteristics of ejaculates from Pietrain x Duroc boars within each season. Analysis
of the data reveals that the values for these correlations were similar to the
corresponding correlations in the Duroc x Pietrain boars. No substantial differences
were noted in different seasons of the year.

JOURNAL

Central European Agriculture 260
ISSN 1332-9049


http://jcea.agr.hr
http://jcea.agr.hr/volumes.php?search=Article%3A1697

Szostak and Przykaza: The Effect Of Season On Semen Parameters In Cross-Bred Boars And Pheno...

Table 4a. The phenotypic correlations between semen characteristics in boars Duroc
X Pietrain in autumn

Tabela 4a. Korelacje fenotypowe pomiedzy cechami nasienia knuréw Duroc x
Pietrain jesienig

Ei Concentration Percent of Number of Number of
jaculate - b spermatozoa . L
volume of live live or Number of insemination
spermatozoa  spermatozoa spermatozoa . per doses
[miI] [X10° X mi] (%] [bin] insemination
dose [bin]
Ejaculate 0.50 ] 0.88 0.10 0.88
volume [ml] sk ok . ok
Concentration
of spermatozoa 0.50 0.84 0.83
[x10° x ml?] - -0.02
*kk *% *%
Percent of live
spermatozoa
[%] - - - - - -
Number of live
spermatozoa 0.88 0.84 0.99
[bin] - -0.10
*% *% *%
Number of
spermatozoa
per
insemination -0.10 -0.02 - -0.10 -0.16
dose [bIn]
Number of 0.88 0.83 0.99
insemination - -0.16
doses ** *%* *%*
* P <0.01;,** - P <0.001
261
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Table 4b. The phenotypic correlations between semen characteristics in boars Duroc
x Pietrain in winter

Tabela 4b. Korelacje fenotypowe pomiedzy cechami nasienia knuréw Duroc x
Pietrain zimg

Ejaculate Concenftration Perlc_ent of Number of s;l:rn&l;?c;zoga _ o
volume o] ive live per Number of insemination
| spermatozoa  spermatozoa spermatozoa . inati doses
[ml] [X10° x mi] %] [bin] Pritiotd
Ejnculate 0.68 0.02 0.91 015 0.91
volume [ml] % ' *% ' *x
Concentration 0.68 0.91 0.90
of spermatozoa 0.00 -0.05
[x108 x mI*] ** *k *%
Percent of live
spermatozoa
[%] -0.02 0.00 -0.02 0.03 0.01
Number of live
spermatozoa 091 091 099
[oln] -0.02 -0.10
*% *% *%
Number of
spermatozoa
et -0.15 -0.17
insemination -0.05 0.03 -0.10
dose [bIn] * **
Number of 0.91 0.90 0.99 -0.17
insemination 0.01
doses ** ** *%* **
*~P<0.05;*-P<0.01
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Table 5a. The phenotypic correlations between semen characteristics in boars

Pietrain x Duroc in spring

Tabela 5a. Korelacje fenotypowe pomiedzy cechami nasienia knuréw Pietrain x

Duroc wiosng

. Concentration Percent of Number of Number of
Ejaculate f i i spermatozoa Number of i L
volume () ive ive per umber of insemination
spermatozoa  spermatozoa spermatozoa . N doses
[miI] [X10° X mi] [%] [bin] insemination
dose [bin]
Ejaculate 0.47 -0.40 0.92 -0.30 0.87
volume [ml] Fkk *kk * *% **
Concentration
of spermatozoa  0.47 -0.38 0.74 -0.25 0.70
[x10® x mlIY]
*kk *kk *% *% *kk
Percent of live
spermatozoa -0.40 -0.38 -0.30 0.22 -0.22
%
0%l *kk *kk *% * *
Number of live
spermatozoa 0.92 0.74 -0.30 -0.31 0.95
[bIn]
*% *% *% *% *%
Number of
spermatozoa
per -0.30 -0.25 0.22 -0.31 -0.39
insemination
dose [bIn] *% *% * *% *kk
Number of 0.87 0.70 -0.22 0.95 -0.39
insemination
doses *% *kk * *% *kk

*—P<0.05 *-P<0.01;, * - P<0.001
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Table 5b. The phenotypic correlations between semen characteristics in boars
Pietrain x Duroc in summer

Tabela 5b. Korelacje fenotypowe pomiedzy cechami nasienia knuréw Pietrain x

Duroc latem
Eiaculat Concentration Percent of Number of Numbizr of
\J/alcurr? € of live live spermarozoa Number of insemination
olume spermatozoa  spermatozoa spermatozoa . per doses
[mI] [X10° x mi] (%] [bin] insemination
dose [bin]

Ejaculate 0.37 0.05 0.86 -0.30 0.86
volume [ml] *kk ' *% *% *%
Concentration 0.37 0.75 0.73

of spermatozoa 0.19 -0.10
[X108 x mI*] *kk kK Kkk
Percent of live
spermatozoa 0.21
[%] -0.05 0.19 0.17 . 0.14
Number of live
spermatozoa 0.86 0.75 0.97
[oln] 0.17 -0.21
*% *kk *%
Number of
spermatozoa
per -0.30 0.21 -0.30
insemination -0.10 -0.21
dose [bIn] ** * **
Number of 0.86 0.73 0.97 -0.30
insemination 0.14
doses *% *%kk ** *%
*~-P<0.05;*-P<0.01; * - P <0.001
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Table 6a. The phenotypic correlations between semen characteristics in boars
Pietrain x Duroc in autumn

Table 6a. Korelacje fenotypowe pomiedzy cechami nasienia knuréw Pietrain x Duroc

jesienig
Eiaculate Concentration Percent of Number of sNeurnr;l;i;zoga
\Jlolume of live live p or Number of insemination
[mi] spermatozoa  spermatozoa spermatozoa insenﬁination doses
[x10® x ml?Y] [%0] [bin] dose [bin]

Ejaculate 0.75 _ 0.94 -0.41 0.94
volume [ml] *kk *% *% *%
Concentration 0.75 0.92 -0.36 0.92

of spermatozoa -
[x10° x mIY] *kk *% * *%
Percent of live
spermatozoa
[%] - - - - - -
Number of live
spermatozoa 0.94 0.92 -0.41 0.99
[biIn] -
*% *% *% *%
Number of
spermatozoa
per -0.41 -0.36 -0.41 -0.45
insemination -
dose [bin] *% * *% *%
Number of 0.94 0.92 0.99 -0.45
insemination -
doses ** ** *%* **
*~P<0.05 *~-P<0.01; - P <0.001
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Table 6b. The phenotypic correlations between semen characteristics in boars
Pietrain x Duroc in winter

Table 6b. Korelacje fenotypowe pomiedzy cechami nasienia knuréw Pietrain x Duroc

zimag
Ei Concentration Percent of Number of Number of
jaculate i i i spermatozoa Number of i S
volume 0 ive ive per umber of insemination
spermatozoa  spermatozoa spermatozoa . o doses
[mI] [X10° x mi] (%] [bin] insemination
dose [bin]

Ejaculate 0.56 0.13 0.86 0.15 0.86
volume [ml] ok Y. ok Y ok
Concentration 0.56 0.35 0.88 0.86

of spermatozoa -0.01
[x10° x mIY] *kk *% *% *%
Percent of live
spermatozoa 0.35
[%] -0.13 " 0.12 -0.06 0.13
Number of live
spermatozoa 0.86 0.88 0.99
[oln] 0.12 -0.08
*% *% *%
Number of
spermatozoa
per
insemination -0.15 -0.01 -0.06 -0.08 -0.16
dose [bIn]
Number of 0.86 0.86 0.99
insemination 0.13 -0.16
doses *% ** *%*

*»* - P <0.01;, * - P <0.001

Discussion

Many studies have shown that the origin of boars (breed or cross-breeding variant)
plays a significant role in shaping the quantitative and qualitative characteristics of
their ejaculates (Foote, 2003; Gaczarzewicz et al., 2000; Kondracki et al., 2003;
Knecht et al., 2004; Savic¢ et al., 2013). In recent years cross-bred boars have
enjoyed considerable popularity. According to many authors these boars produce
quantitatively and qualitatively better ejaculates than pure-bred boars (Kondracki et
al., 2003; Neely and Robison, 1983; Wysokinska and Kondracki, 2004). This should
not, however, be accepted as a rule, as the effects of cross-breeding depend to a
considerable degree on the selection of breeds and on the cross-breeding
programme. The results of the present study showed that the cross-breeding variant
(Duroc x Pietrain and Pietrain x Duroc) did not affect either the quantitative or the
qualitative characteristics of the semen. A significant factor affecting these
characteristics was the season in which the ejaculates were collected. The effect of
the season on semen characteristics should mainly be considered in terms of the
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effect of day length and ambient temperature (Claus et al., 1985; Sancho et al., 2004;
Trudeau and Sanford, 1990). Kozdrowski and Dubiel (2004) based on a study of the
effect of the season on semen characteristics in wild boar, conclude that the function
of the reproductive organs of the wild boar is seasonal, and the direction of the
seasonal changes in the volume and qualitative traits of ejaculates is similar to that
observed in ejaculates produced by boars of modern breeds. The authors observed
an increase in the volume of the ejaculates and the number of sperm per ejaculate
during the period when the days were shorter (November, December). These
observations confirm that the activity of the reproductive organs in the wild boar is
highest in the autumn, as Mauget and Boissin (1987) and Weiler et al. (1996) had
previously reported, explaining that this was due to the higher level of testosterone in
the blood serum during this period. Observations of sexual behaviour and the effect
of the season on semen quality in boars of the primitive East Balkan breed, which is
phenotypically similar to the wild boar, have also confirmed that the quality of
ejaculates is highest in the autumn (Marchev and Szostak, 2013).

The results of the present study show that boars produced by cross-breeding of
modern breeds have retained the tendency towards better semen quality (sperm
concentration, percentage of sperm with progressive motion, sperm count) during
periods when the day is shorter and the temperatures are lower. In the summer,
when temperatures are high, boars have lower libido (Szostak and Przykaza, 2011)
and lower semen production. The data from the present study show that in the
summer the ejaculates had the lowest volume, sperm concentration, and total
number of sperm with progressive motion. A similar effect of seasonal factors on the
characteristics of ejaculates in boars of modern breeds has been observed in the
climate conditions of Bulgaria (Marchev et al., 2003).

Conclusions

To sum up, it should be emphasized that no significant differences were observed in
the characteristics of semen from boars produced by reciprocal cross-breeding of the
breeds Duroc and Pietrain. The season of the year had a significant effect on the
characteristics of the ejaculates. The greatest volume was noted in the ejaculates
collected in the spring, while the highest concentration and sperm count were
observed in the ejaculates collected in the autumn and winter. In the summer the
volume of the ejaculates and the sperm count substantially decrease, which
adversely affects the number of insemination doses obtained per ejaculate. The
value for the phenotypic correlations between the semen characteristics was not
significantly affected by the season.
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