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Abstract

KONDRACKI, S., M. IWANINA and A. WYSOKINSKA, 2015. Assessment of the relationship between physical
ejaculate parameters and the sexual activity of Landrace boars. Bulg. J. Agric. Sci., 21: 882—888

The study involved 11 Landrace boars, aged 8-9 months and used for insemination purposes. Each boar was assessed four
times for its sexual activity: at the beginning of breeding service and after 3, 6 and 9 months of service. Ejaculates were collect-
ed for the assessment of sexual activity parameters. Physical parameters of the ejaculates were subsequently analysed. Pear-
son’s linear correlation was used to calculate coefficients of phenotypic correlation between sexual activity levels and physical
parameters of the ejaculates. Ejaculate parameters were shown to depend on the sexual activity of boars, as identified after 3,
6 and 9 months of insemination service. Moreover, it was determined that the degree of this interrelation increases along with
age and development. After 3 months of service a correlation was identified between the sperm count in the ejaculate and the
number of times the boar mounted the phantom, as well as a correlation between sperm motility and the time necessary for
effectively mounting the phantom. After 6 months of service a correlation was observed between sperm concentration and
both the time of ejaculation and total semen collection time. After 9 months of service the interrelation between ejaculatory
efficiency and the level of sexual urge was the most prominent and was expressed in a high coefficient of correlation between

ejaculation duration and the total semen collection time and both the volume of the ejaculate and sperm concentration.
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Introduction

Artificial insemination plays a very important role in
massive breeding of pigs. The already widespread practice of
pig insemination contributed to the development of research
relating to the efficiency of boar insemination service.

The chief criterion of insemination fitness of boars is the
quality of obtained semen and libido levels. Such parameters
are determined both by genetic parameters, connected with the
breed of the boar, cross-breeding variant or genetic line, and
environmental factors (Kondracki, 2010; Knecht et al., 2014).
Boars of different breeds were found to provide ejaculates that
differ in qualitative and quantitative parameters (Ciereszko et
al., 2000; Wolf and Smital, 2009; Kondracki et al., 2012).

A serious technical and organisational problem connected
with the insemination service of boars is varying sexual activ-
ity and facility in producing semen. The degree of sexual ex-
citement prior to semen yielding can affect the ejaculatory ef-
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ficiency of the boar. There are boars that produce a lot of high-
quality semen and those that quickly and easily develop sexual
reflexes. Such animals are particularly useful for insemination
service (Bertani et al., 2002; Foote, 2003; Kondracki, 2010).

It may be possible to use libido measurements for the as-
sessment of the insemination fitness of boars by drawing con-
clusions about the quality of obtained ejaculates on the basis
of the correlation between ejaculate parameters and the sex-
ual activity of the boars. No conclusive data, however, exist
to support this view.

The present work was aimed at assessing the correlations
between sexual activity parameters of Landrace boars and
the physical traits of ejaculates yielded by them.

Materials and Methods

The experiments were carried out on 11 Landrace boars
in insemination service. At the start of the study all the boars
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were 8-9 months of age. The study of the sexual activity of
each boar was performed four times at three-month intervals
at the following times: - investigation 1; in the first week of
insemination service, - investigation 2; after 3 months from
the start of insemination service, - investigation 3; after 6
months from the start of insemination service, - investigation
4; after 9 months from the start of insemination service.

The assessment of sexual activity was based on measure-
ments of the time necessary for the development of copula-
tion reflexes. The release time of particular copulation reflex-
es was determined using a stop-watch precise to one second.
The measurements were carried out in the morning between
6:15 and 8:00 am at the service site. Each investigation in-
volved following measurements: time from entering the arena
until mounting the phantom, time from mounting the phan-
tom until developing erection, time from developing full erec-
tion until the start of ejaculation, the time of ejaculation, se-
men collection time (the time of copulation), i.e. the total time
from effective mounting until disengagement from the phan-
tom following completed ejaculation, the necessary number
of times the boar mounted the phantom to yield semen.

In parallel to the study of sexual activity we collected
ejaculates. Ejaculates were manually collected into germ-
free plastic bags placed in heat-insulating dish plugged with
a disposable viscose filter. This made it possible to isolate the
gelatinous fraction. Directly after collection, the ejaculates
were examined macro- and microscopically analysed to de-
termine the following physical parameters: ejaculate volume
(in ml), sperm concentration (in thousands/mm?), percentage
of correctly motile spermatozoa (in %), overall sperm count
in the ejaculate (in bn), number of insemination doses ob-
tained from one ejaculate (its).

Table 1

Ejaculate volumes were determined after isolating the
gelatinous fraction on the basis of measurements of ejacu-
late weights by means of electronic scales. Sperm concen-
tration in the ejaculates was determined with a photometric
method, using a spectrophotometer. This method consists in
measuring the intensity of light passing through a suspen-
sion of spermatozoa in an isotonic sodium chloride solution.
Sperm motility was assessed under a microscope. A drop
of fresh semen was placed on a preheated slide and covered
with a slip-glass that had also been preheated to approximate-
ly 37°C. With a 200-fold zoom we determined the percent-
age of correctly motile spermatozoa in the overall number of
sperms present in the field of vision of the microscope. The
total number of spermatozoa in the ejaculate and the number
of insemination doses obtained from one ejaculate were de-
termined with SYSTEM SUL software.

Pearson’s linear correlation was used to calculate coeffi-
cients of phenotypic correlation between sexual activity lev-
els and the physical parameters of the ejaculates.

Results

Table 1 contains a juxtaposition of the coefficients of phe-
notypic correlation between the analysed sexual activity pa-
rameters and ejaculate volumes.

The data contained in the table show that ejaculate vol-
ume mostly depends on the duration of ejaculation and the
overall semen collection time. The coefficients of phenotypic
correlation indicating the interconnection between ejaculate
volume and the duration of semen evacuation (duration of
ejaculation) were relatively high, ranging from r = 0.32 to r
= 0.88. The coefficients assumed positive values that mean

Coefficients of phenotypic correlation between ejaculate volume and the sexual activity parameters of the boars at
the beginning and after 3, 6 and 9 months of breeding service

. At the start of | After 3 months of | After 6 months of | After 9 months of
Sexual activity parameters service service service service
Time from entering the arena until
mounting the phantom 0.56 -0.19 -0.03 0.36
Time from mounting the phantom until
developing erection 0.06 0.22 0.11 0.23
Time from developing full erection until
the start of ejaculation 0.20 -0.27 -0.19 -0.01
Duration of ejaculation 0.34 0.32 0.47 0.88*
Semen collection time 0.53 0.19 0.31 0.85*
Necessary number of times the boar
mounted the phantom to yield semen 0.0 -0.06 0.47 011

*- significant differences at P<0.05
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the volume of the ejaculates increased along with the time of
ejaculation. It should be noted that the degree of this correla-
tion rose along with breeding service duration. At the start
of service and after 3 months this interrelation was relatively
weak (r = 0.32 — 0.34). After six months of service, the corre-
lation coefficient showing the relationship between ejaculate
volume and the duration of ejaculation increased to the level
of 0.47, and after 9 months it was already very high at 0.88
(P<0.05). The correlation between ejaculate volume and the
level of the other sexual activity parameters was not proved.
The correlation coefficients for these parameters were gener-
ally relatively low, often close to zero and indicated variable
trends of correlation.

The correlation coefficients showing the connection be-
tween sperm concentration in the ejaculate and the analysed
sexual urge parameters are presented in Table 2.

The data in Table 2 show a significant correlation between
sperm concentration in the ejaculate and both the duration of
ejaculation and the overall semen collection time, though only
in older boars. After 6 months of insemination service, the
correlation was relatively low and amounted to r=- 0.66 (P <
0.05) and r = - 0.70 (P < 0.05) for the duration of ejaculation
and for the overall semen collection time, respectively. After
9 months of service, the correlation even increased to the level
of r=-0.87 (P <0.05) and r = - 0.88 (P < 0.05), respectively.
The correlation coefficients assumed high and negative val-
ues, which show a strong and inversely proportional relation-
ship between sperm concentration in the ejaculate and both
the duration of ejaculation and the total semen collection time.
This means that sperm concentration fell along with the time
of ejaculation and the overall semen collection time. The other
analysed sexual urge parameters were only slightly connected
with sperm concentration in the ejaculate.

Table 2

Table 3 contains data that reveal the degree of interrela-
tion between sperm motility in the ejaculate and the sexual
activity parameters.

The phenotypic correlation coefficients presented in the
table reveal a low correlation between sperm motility in the
ejaculate and the sexual activity parameters of the boars. It
was observed, however, that the time measured from the mo-
ment of mounting the phantom until developing erection was
related with the percentage of progressively motile spermato-
zoa. Nevertheless, this correlation was only significant in the
case of relatively young boars, after 3 months of insemination
service, for which the relevant correlation coefficient amount-
ed tor=-0.66 (P <0.05). Negative values of this coefficient
indicate an inversely proportional relationship between the
percentage of motile spermatozoa and the necessary time un-
til developing erection. The negative values assumed by the
correlation show that the boars that needed more time to de-
velop erection yielded ejaculates with a lower percentage of
correctly motile spermatozoa.

Table 4 contains a juxtaposition of the coefficients of phe-
notypic correlation between the analysed sexual activity pa-
rameters and the total ejaculate sperm count.

The data in Table 4 reveal that the relationship between the
overall sperm count in the ejaculate and the speed of develop-
ing sexual reflexes by the boars is not very consistent. Nev-
ertheless, we proved that the boars that needed to take more
leaps also produced fewer spermatozoa per ejaculate. Such
correlation was confirmed in the boars analysed after 3 (r =
- 0.64) and 9 months of insemination service (r = - 0.63). On
the other hand, the ejaculate sperm count was not significantly
correlated with the other libido parameters under analysis.

The data in Table 5 show that the sexual urge of the boar
only slightly translates into the number of insemination dos-

Coefficients of phenotypic correlation between sperm concentration in the ejaculate and the sexual activity
parameters of the boars at the beginning and after 3, 6 and 9 months of breeding service

P At the start of | After 3 months of | After 6 months of | After 9 months of
Sexual activity parameters service service service service
Time from entering the arena until
mounting the phantom -0.22 0.20 -0.24 0.18
Time from mounting the phantom until
developing erection -0.22 -0.29 -0.42 -0.19
Time from developing full erection until
the start of ejaculation -0.30 0.51 -0.48 -0.46
Duration of ejaculation -0.02 -0.35 -0.66* -0.87*
Semen collection time -0.30 -0.13 -0.70* -0.88*
Necessary number of times the boar
mounted the phantom to yield semen -0.43 -0.31 -0.73 0.25

*- significant differences at P<0.05
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Table 3

Coefficients of phenotypic correlation between sperm motility in the ejaculate and the sexual activity parameters of
the boars at the beginning and after 3, 6 and 9 months of breeding service

mounted the phantom to yield semen

- At the start of | After 3 months of | After 6 months of | After 9 months of
Sexual activity parameters service service service service
Time from entering the arena until
mounting the phantom 0.01 0.22 0.31 -0.28
Time from mounting the phantom until
developing erection -0.34 -0.66* -0.56 -0.29
Time from developing full erection until
the start of ejaculation -0.13 0.38 -0.1 -0.33
Duration of ejaculation -0.02 0.03 0.39 -0.08
Semen collection time -0.27 0.06 0.17 -0.03
Necessary number of times the boar 015 0.05 20,07 -0.43

*- significant differences at P<0.05

Table 4

Coefficients of phenotypic correlation between the ejaculate sperm count and the sexual activity parameters of the
boars at the beginning and after 3, 6 and 9 months of breeding service

mounted the phantom to yield semen

P At the start of | After 3 months of | After 6 months of | After 9 months of
Sexual activity parameters service service service service
Time from entering the arena until
mounting the phantom 0.24 -0.37 -0.16 -0.51
Time from mounting the phantom until
developing erection -0.22 0.18 -0.61 0.33
Time from developing full erection until
the start of ejaculation -0.10 0.21 -0.54 0.22
Duration of ejaculation 0.45 0.30 0.03 0.52
Semen collection time 0.23 0.37 -0.23 0.57
Necessary number of times the boar 021 -0.64% 2027 -0.63*

*- significant differences at P<0.05

Table 5

Coefficients of phenotypic correlation between the number of insemination doses prepared from one ejaculate and
the sexual activity parameters of the boars at the beginning and after 3. 6 and 9 months of breeding service

Sexual activity parameters

At the start of

After 3 months of

After 6 months of

After 9 months of

mounted the phantom to yield semen

service service service service
Time from entering the arena until
mounting the phantom 0.65* -0.40 -0.14 -0.34
Time from mounting the phantom until
developing erection 0.06 0.16 -0.53 -0.20
Time from developing full erection until
the start of ejaculation 0.20 0.32 -0.38 0.29
Duration of ejaculation 0.34 0.27 0.15 0.25
Semen collection time 0.53 0.38 0.09 0.21
Necessary number of times the boar 0.09 -075* 0.07 045

*- significant differences at P<0.05
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es. The number of insemination doses prepared from one
ejaculate rose along with the time passing from entering the
arena by the boar until it mounted the phantom (r = 0.65).
After 3 months of service an inversely proportional rela-
tionship was identified between the number of insemination
doses prepared from one ejaculate and the necessary num-
ber of times the boar mounted the phantom to effectively
ejaculate (r = - 0.75).

Discussion

The existence of a correlation between sexual activity
parameters and ejaculate characteristics and sire fertil-
ity gives rise to a certain controversy. Some researchers
think that such relationship does not exist. However, the
data presented herein show that the physical characteris-
tics of the ejaculate are to a certain degree determined by
the sexual activity of the boar. After 6 and 9 months of
service the older boars were found to take more time to
ejaculate and more time to copulate, which was in correla-
tion with larger volumes of yielded ejaculate. Simultane-
ously, ejaculate sperm concentration decreased along with
extended ejaculation and overall copulation time. On the
other hand, the number of insemination doses prepared
from ejaculates collected from the boars after 3 months
of service remained significantly correlated with the time
elapsing from the entry in the arena until mounting the
phantom. The results show thus a relationship between
sexual activity levels and ejaculatory efficiency. The ef-
fect of the level of sexual activity prior to semen collec-
tion on semen quality had been demonstrated by Signoret
(1962) and Lyczynski (1988). Basic ejaculate parameters,
such as: ejaculate volume, sperm concentration and mo-
tility in pure-bred boars mainly depend on the duration
of ejaculation and the overall copulation time, whereas in
two-breed boar hybrids these parameters are to a greater
degree connected with the time passing from the moment
the boar mounts the phantom until the start of ejaculation
(Wysokinska and Kondracki, 2014). A slightly different
view is held by Levis and Reicks (2005) who have report-
ed that the sexual behaviour of boars has little effect on
the ejaculatory efficiency and semen quality. LeAmaster
and DuPonte (2007) as well as Walker et al. (2009) are of
the same opinion. They claim that there is no significant
connection between bull libido and semen quality and the
level of sexual urge only improves the course of copulation
and facilitates semen collection. Semen collection is not
affected by bull behaviour either (Adamczyk et al., 2013).

Boar libido is conditioned by a complex interaction be-
tween the internal reaction of the organism and the environ-

ment. The development of sexual reactions in young boars is
on the other hand, highly determined by the element of fun
and the social relations within the herd (Williams, 2009).
The exploration of sexual behaviour control in boars is im-
portant with regard to optimising the breeding value of sires
(Hemsworth and Tilbrook, 2007). Sires intended for insemi-
nation purposes are initially trained to yield semen using a
phantom. Correct sexual urge is ascertained when the time
necessary to effectively mount the phantom does not exceed
15 minutes (Leidl, 1983)._

The efficiency of breeding service by boar sires is deter-
mined by quantitative and qualitative ejaculate parameters.
Their economic measure is the number of insemination
doses (Borg et al., 1993). One e¢jaculate collected form a
boar hybrid usually provides more insemination doses than
one ejaculate obtained from a pure-bred sire (Wysokinska
and Kondracki, 2004; Wysokinska et al., 2009). Hybrid
boars produce ejaculates containing highly motile sperma-
tozoa (Wysokinska et al., 2009), which ensures higher im-
pregnation rates.

The overall number of spermatozoa in the ejaculate is
usually higher in boars with a strong sexual urge, as con-
firmed by our own results. More active boars yield ejacu-
lates with a higher percentage of progressively motile sper-
matozoa (Dziadek et al., 1998). Ejaculates of greater vol-
ume and sperm concentration are obtained from cross-bred
boars (Glogowski et al., 1997; Wysokinska and Kondracki,
2013) that also exhibit higher libido and produce semen
of better quality (Ciereszko et al., 2000; Wysokinska and
Kondracki, 2014).

The maintenance of an adequate level of sexual activ-
ity in male mammals requires steroid hormones, among
which testosterone plays a crucial role. Castrated males do
not exhibit interest in sexual activity (Williams, 2009). The
maintenance of an optimal level of sexual urge requires
an appropriate concentration of androgens and oestrogens
(Levis and Ford, 1989). Boar testes can be stimulated to se-
crete steroid hormones by the effect of prostaglandins (Es-
tienne et al., 2004). Some researchers have reported that
prostaglandins can be a tool to stimulate libido in young
boars (Estienne et al., 2001; Szurop et al., 1985). Not all
scientists are. However, on the same opinion are Wette-
mann et al. (1992). Experiments performed on older sires
have demonstrated that prostaglandin administration can
have a positive effect, if such breeders have to be used for
insemination (Estienne and Harper, 2000). Prostaglandin
injections do not impinge on semen parameters (Estienne
and Harper, 2004). Sexual behaviour stimulation can be
taken advantage of to modify semen quality (Pound et al.,
2002). A natural factor that stimulates male sexual activity
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and does not involve hormonal interference is the observa-
tion of another sire directly before entering the arena (Le-
vis and Reicks, 2005). The purpose of this procedure is to
stimulate the transport of spermatozoa and. Consequently,
increase their overall number in spermatic duct ampullas
from where they are transferred into the urethra directly
prior to ejaculation. The boars in the present study were
given an opportunity to observe and even come in contact
with another male, which could have a strong stimulant ef-
fect on ejaculatory performance.

Conclusion

The sexual urge level affects ejaculatory efficiency of
boars. The correlation is however not very consistent and
varies as the boar develops. Advancing age and develop-
ment of a boar is accompanied with a growing correlation
between physical ejaculate parameters and sexual urge.
At the start of breeding service ejaculatory performance
is only slightly affected by the level of sexual urge. Af-
ter 3 months of service the correlation between the sperm
count in the ejaculate and the number of times the boar
mounts the phantom becomes visible. An analogous cor-
relation is observed then between sperm motility and the
time necessary for effectively mounting the phantom. Af-
ter 6 months of service a correlation was observed between
sperm concentration and both the time of ejaculation and
total semen collection time (duration of copulation). After
9 months of service the interrelation between ejaculatory
efficiency and the level of sexual urge was the most promi-
nent and was expressed in a high coefficient of correlation
between ejaculation duration and the total semen collec-
tion time and both the volume of the ejaculate and sperm
concentration.
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