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Aim. To research the dynamics of changes in the kinetic and
physiological parameters and quality of the fresh sperm of Askanian
Merino rams during the year. Methods. Semen of 5 adult sexually active
Askanian Merino rams was obtained 2 times a week with an interval of 1—
4 weeks from May 2021 to May 2022, except for July. Ejaculates were
obtained into artificial vagina and immediately evaluated. Results.
Parameters of ejaculate volume, total number and number of motile
spermatozoa had showed a tendency to seasonal change with the lowest
values in December—February. The value of spermatozoon concentration
had revealed a tendency to 2 cycles of change with low values in August
and December—February. Sperm motility did not show a clear relationship
with the change of season, but showed low values in December—
February. Conclusion. Rams of Askanian Merino breed retain the ability
to produce sperm of sufficient quality throughout the year.
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Mema. [ocnidumu OQuHamiky 3MIHU  KiHemu4yHux ma
¢bizionoaiyHUX MoOKa3HUKie ma sKicmb HamueHoi crniepmu 6apaHie
ackaHilicbKoi moHKopyHHOT nopodu npomsizom poky. Memodu. Criepmy
8i0 5 dopocnux cmamego akmueHuUx bapaHie ackaHiliCbKOI MOHKOPYHHOI
rnopodu ompumysanu 2 pa3u Ha MuxO0eHb 3 iHmepeasioM 1—4 muxHi 3
mpaeHs 2021 poky no mpageHb 2022 poky, OKpim nunHs. Eskynamu
ompumyeanu 3 8UKOPUCMaHHSIM WMYyYHOI ea2iHu ma oOuiHsanu
HezaliHo. Pe3ynbmamu. [loka3Huku o6°emy esKynsamy, 3a2anbHoi
KiflbKOCmi ma qucna pyxnusux criepmiie 8 esKkynsmi eussausiu meHOeHUio
00 Ce30HHOI 3MiIHU 3 HaUMEeHWUMU 3Ha4YeHHSIMU Y 2pyOHIi—/1iomomy.
BHayeHHs1 KoHUeHmpauii cnepmiie i esKkynsami eusseusio meHOeHuyito 0o 2
UUKII8 3MIHU 3 HU3BKUMU 3HaYeHHSIMU y cepriHi ma epyOHi—1omomy.
AKmusHicmb criepmu He susisuria rnoMimHao20 38°3Ky 3i 3MIHOK CE30HY,
ane Marsna HU3bKi 3HaYeHHS1 y epyOHi—romomy. BucHo8oK. [lniOHUKU
ackaHilicbKoI  MOHKOPYHHOI nopodu 30amHi  supobnsmu  criepmy
docmamHbOi SKOCMi POMs20M yCb020 POKY.

Knroyoei cnoea: sisdapcmeo, 8i0mMeopeHHs, niiOHUK, criepma,
CE30HHICMb
DOI: 10.33694/2617-0787-2023-1-16-52-59

Seasonality of reproduction is characteristic of almost all animals.
Among farm animals, this phenomenon is most clearly manifested in
sheep. To overcome seasonal anestrus, numerous schemes of hormonal
stimulation of the sexual function of sheep have been developed. But the
lambing results of stimulated animals are often low that requires further
study of the nature of all possible negative factors. One of these factors
may be a seasonal change in the physiological and kinetic parameters of
the sperm of sires that needs to be studied.

Analysis of recent research and publications. The annual
dynamics of sperm quantitative parameters was studied in rams of
Suffolk, Hampshire and Rambouillet [Cupps P.T. et al., 1960], Awassi
[Azawi O.l., Ismaeel M.A., 2012], Hungarian Black Racka [Sarlés P. et
al., 2013] breeds. Comparison of the characteristics of samples obtained
in different months and different seasons of the year was carried out for
rams of different breeds, including the Chios [Ntemka A. et al., 2019],
Zulu [Ngcobo J.N. et al., 2020], Pelibuey [Aké-Lépez J.R. et al., 2016;
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Aké-Villanueva J.R. et al., 2022], Poland [Koztowska N. et al., 2022],
Cross-breeds [Moghaddam G.H., Pourseif M.M., Rafat S.A., 2012].
Some authors observed a difference in sperm parameters obtained in
different months, other researchers did not find such a difference.

The Askanian Merino breed was created in the 30s of the 20tcentury
with the use of Rambouillet sires and is successfully bred in the southern
regions of Ukraine to this day. Animals of this breed are characterized by
clear mating seasonality (August—January). At the same time, studies of
the features of the effect of seasonality on the reproductive qualities of
sheep of this breed were conducted only on ewes [Steklenyov Ye.P.,
1960; Lobachova 1.V., 2016], while there is no information on changes in
the quantitative and qualitative parameters of sperm of sire-rams.

Purpose. To research the dynamics of changes in the kinetic and
physiological parameters of the fresh sperm of Askanian Merino rams
during the year.

Material and methods. The experimental animals were 5 adult
sexually active Askanian Merino sire-rams aged 3-6 years. The animals
were kept in the physiological yard of the Institute of Animal Husbandry
"Askania-Nova", where in the separate paddock ewes and young animals
of the same breed were also kept. The physiological yard is located at
46°27° north latitude. The climatic conditions of the place of animal
holding are comfortable in spring and autumn, but with high temperature
and low air humidity in July-August. Throughout the experiment, the
experimental sires were kept under a canopy in the same pen together
with other adult rams and were provided with the same balanced diet.
The study was begun in May 2021 and ended in May 2022. Sperm was
obtained 2 times a week with an interval of 1-4 weeks, but not in July.
Ejaculates were collected into an artificial vagina and immediately
evaluated for motility visually under a microscope (on a 10-point scale),
ejaculate volume metrically, and cell concentration colorimetrically, total
number of spermatozoa, motile spermatozoon number. The statistical
calculation of the data was carried out according to the generally
accepted ANOVA-algorithms, the probability of difference (p) was
estimated according to the Student's criterion (tq).

Results. Figure 1 shows the change of the quantitative parameters of
the sperm of experimental rams during the experiment.

The ejaculate volume showed multidirectional fluctuations in May—
November, a gradual decrease until January and then a return to initial
values. The highest value of this parameter was recorded on June 15,
2021 —1.28+0.19 ml, the lowest on January 18 and 21, 2022 — 0.51+0.24
and 0.51+£0.16 ml. The difference between the extreme values is non-
significant. In December—March, the values of this parameter were lower
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than in other months.

Sperm motility showed multidirectional value fluctuations with a
noticeable deterioration in June and December—February. The highest
motility value was noted on April 12, 2022 — 8.60+0.54 points, the lowest
on January 21, 2022 — 5.50+1.03 points, the difference is non-significant.

The spermatozoon concentration had showed 2 decreasing trends -
in May—August and in November—January, and 2 increasing trends - in
September—October and in February—April. The highest concentration of
sperm was observed on March 15, 2022 — 3.57+0.28 cell/ml, the lowest
on August 13, 2021 — 1.94+0.60 cell/ml, the difference is non-significant.

Parameters of the total number and the number of motile spermatozoa
in the ejaculate showed a tendency to low values in November—February.
The highest total number of spermatozoa was recorded on June 15, 2021
— 3.6411.02 billion/ml, the lowest on January 18, 2022 — 1.31+0.47
billion/ml, the difference is non-significant. The number of motile
spermatozoa in the ejaculate was the highest on August 10, 2021 —
2.85+£1.02 billion/ml, the lowest on January 21, 2022 — 0.71+0.23
billion/ml, the difference is unlikely. Compared to the value at the
beginning of the experiment, the number of motile spermatozoa in the
ejaculate between December 17, 2021 and January 21, 2022 was
significantly lower (p<0.05).

In general, it was summed that the Askanian Merino rams retained the
ability to produce sperm of sufficient quality during the all year, but at the
same time demonstrated a tendency to seasonal changes in some
parameters. In particular, the ejaculate volume, total number and number
of motile sperm had showed a same tendency to high values in June—
August and low values in December—February. It can be assumed that
the main influencing factor was the length of the daylight hours.
Concentration of spermatozoa revealed two cycles of changes. The first
cycle fell on May—October, the second — on October—March. If in the
second cycle, the minimum concentration values fell on December—
January and this can be explained by a change in lighting, then the
minimum values in the first cycle are most likely due to the negative
impact of high air temperature, which was fixed on July and August. The
air temperature in the winter months of experiment almost did not drop
below 0 degrees and there is no reason to explain the low values of
concentration in the winter months by negative influence of low
temperature. It should also be noted that at the same time as from the
experimental ones, semen was being obtained from the other rams of the
same breed, which were kept together with the experimental ones.
Frequent cases of lack the desire to ejaculate were observed in these
another rams in June. In the autumn and winter months, the refusals to
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ejaculate were recorded neither by experimental nor other rams. As for
sperm motility, we did not find a clear connection of this parameter with
the change of season, and we can only note a long period of its reduced
values in December—February and quite high values in March—May.
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Fig. 1 — Changes in ram sperm parameters during the
experimental time.

In some cases, the parameters changes dynamics were
determined by us are similar, and in others it differs from the results of
other authors. For example, the similarity of the dynamics of ejaculate
volume and spermatozoa number that we found is similar to the results
of the Cupps P.T. et. al.,, conducted on Suffolk, Hampshire and
Rambouillet rams. The authors had associated this change in
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spermatogenic function with change in the length of lighting and
maximum daily temperature [Cupps P.T. et. al., 1960]. But these authors
did not find a bicyclic change in the concentration parameter. The feature
of low sperm concentration in the winter months that we found is similar
to the data of Sarlés P. et al., but the dynamics of changes in ejaculate
volume and the total number of spermatozoa is different [Sarlés P. et al.,
2013].

Our results differ from the data of the authors, who did not find
differences in the motility values of ram sperm for samples obtained in
the asexual and breeding season [Ntemka A. et. al., 2019]. Other
differences were also revealed. So, in Zulu rams, the values of sperm
concentration and progressive motility in samples tested at the beginning
of the anestrous period were lower to those of sperm obtained at the
beginning of the mating season [Ngcobo J.N. et al., 2020]. Quantitative
values of the volume of ejaculate in the autumn months (September—
December) in Polibuei rams were significantly lower to the values
obtained in the winter days (December—March), but the total and
progressive motility were almost the same [Aké-Lopez, J.R., 2016]. In the
experiments of Koziowska N. et al. the difference between the
parameters of sperm obtained before, during and after the sexual season
was observed for spermatozoa concentration, total cell number and
motility, while the volume of ejaculate did not differ [Koztowska N. et al.,
2022]. A possible reason for the difference between our results and the
data of the cited authors may be the time of semen collection. In our
experiment, a noticeable decrease in the values of all parameters
occurred in December—January, that is, in months that, although winter,
are still within the natural mating season of the Askanian Merino breed.
At the same time, the difference between the values scored in the truly
anestral period (May—July) and at the beginning of the breeding season
(August—September) is almost absent. Therefore, a possible reason for
the difference between our results and data of other authors could be the
difference in the natural boundaries of the sexual season of the
comparative breeds. Thus, GhezelxBaluchi crossbred rams showed a
significant difference between autumn and winter values of ejaculate
volume, total number and concentration of sperm, while
ArkharmerinoxGhezel hybrid sires did not revealed such differences
[Moghaddam G.H., Pourseif M.M., Rafat S.A., 2012]. Therefore, when
comparing the results of different studies, it is important to take into
account such factors as the month of the experiment and its relation with
the boundaries of the natural estrous season of a comparative breed.

Conclusions. 1. Rams of Askanian Merino breed retain the ability to
produce sperm of sufficient quality throughout the year.
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2. Parameters of ejaculate volume, total number and number of motile
spermatozoa showed a tendency to seasonal change with the lowest
values in December—February.

3. The spermatozoa concentration revealed a tendency to 2 cycles of
change with low values in August and December—February.

4. Sperm motility did not reveal a significant relationship with the
change of season, but showed low values in December—February
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