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Abstract

The aim of this study was to compare the prddaocand quality of sperm boar between purebreds hgudid
(paternal) lines. The research material consist&6s boars present at the insemination statiomdnitoring were
included boars of three breeds (Large White Cz€aech Landrace, Duroc) and two paternal lines (l38eand
Line 48). Analyzed parameters were semen volumecerration of spermatozoa, progressive motion of
spermatozoa and abnormal spermatozoa. In this papes confirmed that there are inter-breed artdriline
differences in the quantity and quality of boar sapbut none of the breeds and lines achieved aregueptional
results in all indicators. The average value of eemolume of boars oscillated within the range frag0.91
(Duroc) to 333.03 ml (Czech Landrace), concentmatibspermatozoa was from 330.27 (Czech Landracéy1.74
thousand spermatozoa per mfuroc), progressive motion of spermatozoa was 20 (Duroc) to 74.62 %
(Line 48) and percentage of abnormal spermatozaafiean 5.56 (Czech Large White) to 9.04 % (Durd).of
the above parameters are only partial indicators.assessment of quality of semen from a comprérepsint of
view, auxiliary data was calculated for individuadleeds and lines, namely total number of spermatcaw
corrected number of spermatozoa in the ejaculdte.tdtal number of spermatozoa oscillated withanrdnge from
91.34 (Czech Large White) to 109.99 billion (Czdandrace) and corrected number of spermatozoa was f

64.27 (Czech Large White) to 75.84 billion (Line 48
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The level of profitability of insemination statiois
mainly given by the characteristics of semen ard th
number of produced insemination doses (Ciereszko et
al. 2000). The insemination stations usually have
boars of various breed and hybrid groups. There is,
however, a presumption that heterosis is manifdsted
an increased reproductive efficiency of crossbred
animals as a result of a faster development, arlowe
age at puberty, a greater testicular weight anigtzeh
seminal quality in comparison to purebreds (Flowers
2008; Louda et al., 2001). Some authors state that
although heterosis for semen traits is high, not al
crossings results in increased semen quality (\Afwodf
Smital, 2009). The aim of the paper was to prowe th
difference between production and semen quality
among individual genotypes for the purpose of
optimisation of the number of boars in such a wWeaf t
it is possible to evenly cover the demand for
insemination doses.

Material and Methods
The material analysed consisted of 14,098 samples
of semen obtained during the period from January

2011 to December 2015. The samples of semen
originated from 265 boars of these breeds and:lines

14

Czech Large White (CLW), Czech Landrace (CL),
Duroc (D), Line 38: Duroc x Pietrain and Line 48:

Czech White Paternal Line x Pietrain. All boars ever

at the insemination station under the same comditio

of animal housing, treatment, feeding, ejaculate
sampling and ejaculate assessment.

After collection and filtration of semen were
determined and subsequently evaluated the following
parameters: semen volume (ml), concentration of
spermatozoa (in thousands per fhmprogressive
motion of spermatozoa (%) and abnormal
spermatozoa (%). The semen volume was ascertained
there with the help of a volumetric cylinder. The
concentration of spermatozoa was ascertained in a
photometric way, by using Spekol 11 apparatus.
Progressive motion of spermatozoa was ascertained
under the microscope by way of a subjective
estimation of percentage representation of sperms
with a forward straight-line motion within 15 mirast
after the sampling of the semen. The percentage of
abnormal spermatozoa was ascertained on the
prepared sperm count in several view fields.

The data was processed in Microsoft Excel 2016
and subsequently statistically evaluated by ushe t
STATISTICA program, version 12.0. Statistical
significance was determined by analysis of variance
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ANOVA - HSD test for different N (N = number of
subjects in groups) at significance level P < 0.05.

To compare the semen quality of individual beeed
and lines, the total number of spermatozoa per
ejaculate (N@, in billions) was ascertained, together
with the corrected number of spermatozoa per
ejaculate (N@, in billions) (Smital et al., 2004):
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where VO is the semen volume (ml), CO is the
concentration of spermatozoa (thousand.invO is

the progressive motion of spermatozoa (%) and AB is
the percentage of abnormal spermatozoa (%).

Results and Discussion

Average values and standard deviations of semen
volume, concentration of spermatozoa, progressive
motion of spermatozoa and abnormal spermatozoa for
individual genotypes are provided for in Table heT

highest average semen volume was ascertained at the breed (330.27 +

Czech Landrace breed, namely 333.03 ml + 146.58
ml, which partially corresponds to conclusions of
Smital (2002) and Pinart and Piugmulé (2013), who
state that the breeds excelling in this parameter a
Czech Landrace together with Czech Large White. In
this study it has been found out that the volume
achieved for the Czech Large White boars was some
lower than the volume achieved for the Czech
Landrace boars (R 0.05). A volume lower by 26.98
ml was achieved at the Line 38 boars, hamely 306.05
+ 117.51 ml (P < 0.05). The semen volume acquired
from boars of the Czech Large White breed was on
average 257.87 + 108.20 ml, which represented
reduction by 48.18 ml compared to Line 38 (P <
0.05). In comparison to Czech Large White, the
volume ascertained at Line 48 was some 9.75 ml
lower (248.12 + 90.37 ml). The difference in the
values of the volume between Czech Large White and
Line 48 was, however, not statistically proven (P >
0.05). The lowest semen volume was obtained from
the Duroc breed boars, with an average value of
220.91 + 88.89 ml, which is a volume 27.21 ml lower
in comparison to Line 48 (P < 0.05). The lowest
semen volume was acquired from the Duroc breed
boars, which is in conformity with conclusions of
Pinart and Piugmulé (2013). Wysokka and
Kondracki (2013) state that Line 38 achieves a
volume higher than the Duroc breed, which has been
confirmed in the present study. The largest vahfes
concentration of spermatozoa were achieved for the
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Duroc breed, namely 471.74 + 187.01 thousand per
mn?. Kliment (1986) states that Duroc and its
crossbreeds feature a higher concentration of
spermatozoa in comparison to the other breed#ign t
study it is possible to agree only with the stateime
that Duroc exceeds the other breeds and crossbreeds
Semen of the Line 48 boars contained a lower amount
(by 33.06 thousand per mncompared to the Duroc
breed, namely 438.68 + 157.34 thousand pef.rfior
other breeds, the concentration of spermatozoa
oscillated below the value of 400 thousand per’mm
Particularly for the Czech Large White breed, the
average concentration was 355.29 + 157.82 thousand
per mni, compared to the previous line (Line 48) this
is some 108.41 thousand per Piass (P < 0.05).
Lower values of concentration at Czech Large White
in comparison to the Line 48 are confirmed also by
Ciereszko et al. (2000). Compared to the Czechd.arg
White breed concentration, the value achieved ¢ Li
38 was lower by 2.63 thousand per fnmamely
352.66 + 151.70 thousand per m(® > 0.05). The
Line 38 boars (Duroc x Pietrain) achieved lower
concentration than Duroc, which corresponds to the
conclusions of Wysolkiska and Kondracki (2013).
The lowest concentration of spermatozoa was
contained in the semen of boars of the Czech Landra
146.52 thousand per nnThe
difference in the concentration of spermatozoa322.
thousand per mi between Czech Landrace and Line
38 was not statistically proven (P > 0.05).

The highest motility was ascertained at Line 48
(74.62 £ 5.94 %), the motility lower by 0.11 % was
achieved at Czech Large White breed, namely 74.51 +
5.40% (P > 0.05). For the Line 38 boars the average
motility ascertained was 73.90 + 4.94 %, which is a
value 0.61 % lower in comparison to Czech Large
White (P > 0.05). Semen of the Czech Landrace boars
contained 73.72 £ 7.80 % of spermatozoa with a
progressive motility. The difference between Lir& 3
and Czech Landrace breed was statistically non-
provable and amounted to 0.18 % (P > 0.05). The
lowest representation of spermatozoa with a
progressive motility was ascertained at the Duroc
breed boars (71.20 £ 7.88 %) (P < 0.05). Thesdtgesu
are different from the study by Smital (2002), who
states that lower percentages of spermatozoa with a
progressive motility are contained in the semen of
boars of the Czech Landrace and Czech Large White
breeds. Wysokiska and Kondracki (2013) did not
register any difference between motilities of therdx
and Line 38 boar breeds, unlike the present study
where the motility values between Duroc and Line 38
differed statistically in a highly provable way. &h
highest percentage of abnormal spermatozoa was
ascertained at the Duroc breed (9.04 £ 7.55 %).efem
of the Czech Landrace breed boars contained 7.60 *
6.92 % of abnormal spermatozoa, i.e. some 1.44 %
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less than it was the case for the Duroc breed (P <
0.05). The high percentage of abnormal spermatozoa
in the semen of boars of Czech Landrace breed Czech
Landrace found his work also Smital (2002). In
comparison with Czech Landrace, the Line 38 boars
had some 0.40 % of abnormal spermatozoa less, i.e.
7.20 £ 5.62 % (P > 0.05). Semen of the Line 48 oar
contained 6.63 + 5.35 % of abnormal spermatozoa,
which is some 0.57 % less compared to Line 38 (P >
0.05). The lowest representation of abnormal
spermatozoa was identified at boars of the Czech
Large White breed, namely 5.56 + 4.97 %, which does
not correspond with the conclusions of Smital (2002
The difference in the percentage of abnormal
spermatozoa between Czech Large White and Line 48
was 1.07 % (P 0.05).

In Figure 1 it is possible to see the total and
corrected number of spermatozoa. As far as thé tota
number of spermatozoa is concerned, the highest
value was achieved by the Czech Landrace breed
(209.99 hillion of spermatozoa), for Line 48 thember

ascertained was 108.85 billion, for Line 38 it was
107.93 billion, for Duroc it was 104.21 billion atige
number ascertained for Czech Large White was 91.34
billion. In the case of the corrected number of
spermatozoa, however, the order was changed. The
highest content was ascertained for Line 48, namely
75.84 billion, the corrected number of sperms for
Czech Landrace was 74.92 billion, for Line 38 itswa
74.02 billion, at Duroc 67.49 billion and for Czech
Large White this number was 64.27 billion. Accoglin

to Smital (2001), the last place in the number of
sperms belongs to boars of the Duroc breed. In the
case of the present study it was found out that in
comparison to Duroc, the Czech Large White breed
features a lower number of sperms, which is
confirmed also by Knecht et al. (2014). Wysakia
and Kondracki (2013) state that the total number of
sperms of the Line 38 boars is higher than theaine
the Duroc boars, which is in conformity with the
results of this paper.

Table 1. Basic statistical characteristics of speparameters (mean + SD)

N of sam- VO co MO AB
ples

ml x 10%/mm? % %
CL 2097 333.03 + 146.5%¢ 330.27 + 146.5%° 73.72+7.80 7.60 + 6.92°
CLW 821 257.87 + 108.20 355.29 + 157.8%¢ 74.51 +5.49 5.56 + 4.97
D 9791 220.91 + 88.8¢" 471.74 + 187.0°" 71.20 + 7.88 9.04 + 7.58%
L38 736 306.05 + 117.5% 352.66 + 151.70 73.90 + 4.99 7.20 +5.6%
L48 653 248.12 +90.3%7 438.68 + 157.389" 74.62 +5.94 6.63 +5.35

a, b, c, d, e f g, h, i—between the values strkith the same letters is statistically significdifference (P < 0,05)
SD - significant difference

Figure 1. Total and corrected number of spermatozmer ejaculate by the different breeds and lines
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Conclusion

In this study it was confirmed that there are
differences between breeds and lines in terms of
quantity and quality of boar semen, but there wats n
any genotype which would be excellent in all
indicators in an unambiguous way. Furthermore, it
was not confirmed that the hybrid boars achievéebet
sperm parameters. Also from the results of thel tota
and corrected number of spermatozoa it is obvious
that from each breed and line it is possible toeeka
different number of spermatozoa in the ejaculate, a
this is associated also with the different quardityhe
insemination doses produced. This factor should be
taken into consideration during organisation of
breeding activities, e.g. during inclusion of newals
and rejection of older boars. This can help to haén
the continuity of production of insemination doses.

References

CIERESZKO A., OTTOBRE J. S., GLOGOWSKI J.
(2000): Effects of season and breed on sperm
acrosin activity and semen quality of boars. Animal
Reproduction Science, 64, 89-96.

FLOWERS W.L. (2008): Genetic and phenotypic
variation in reproductive traits of Al boars.
Therinogenology 70:1279-1303.

KLIMENT J. (1986): Meziplemenné rozdily kvality
spermatu kanc ptsobicich v inseminaci. In: Zbor.,
VSP Nitra, Acta zootechnica Universitatis
Agriculturae Nitra, 41, 57-65.

KNECHT D., SRODON S., DUZNSKI K. (2014):
The influence of boar breed and season on semen

parameters. South African Journal of Animal
Sciences, 44 V(l)f 1-9. 5 )
LOUDA F., CEROVSKY J.,, JEZKOVA A,

STADNIK L. (2001): Inseminace hospasgéych
zvitat se zaklady biotechnickych metod. Praha:
Cesk& zersdglska univerzita. Ziveisna vyroba,
162-163.

PINART E., PUIGMULE M. (2013): Factors
affecting boar reproduction testis function, and
sperm quality, 109-111. In: Bonet S. (ed.): Boar
Reproduction: Fundamentals and New
Biotechnological Trends. New York: Springer, 633

p.

SMITAL J. (2001): Chov a oSetvani pohlava
aktivnich  kané. Nas chov, 61 (6):
36-40.

SMITAL J. (2002): Meziplemenné rozdily v kvalia
kvantit kartiho spermatu. Nas chov, 62 (6): 48-50.

SMITAL J. (2004): Effects influencing boar semen.
Animal Reproduction Science, 80, (1-2): 121-130.

WOLF J., SMITAL J. (2009): Quantification of
factors affecting semen traits in artificial
insemination boars from animal model analyses. J
Anim Sci 87:1620-1627.

WYSOKINSKA A., KONDRACKI S. (2013):
Assessment of the effect of heterosis on semen
parameters of two-breed crosses of Duroc,
Hampshire and Pietrain boars. Archiv Tierzucht, 56
(7): 65-74.

Corresponding Address:

Ing. Vendula Kamanova

Department of Animal Breeding

Faculty of Agronomy

Mendel University in Brno

Zemedélska 1, 613 00 Brno, Czech Republic
E-mail: Kamanova.V@centrum.cz

This study was supported by the project of MENDELU internal grant agency, Faculty of Agriculture No.
TP 2/2013 and the NAZV Project No. QI 111A166 of the Ministry of Agriculture of the Czech Republic.

17



