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Aim. To determine the effectiveness of a two-time treatment with prostaglandin F-2a (PGF2a) followed by the
injection of pregnant mare serum gonadotropin (PMSG) for stimulation of sexual activity in sheep in the sec-
ond half of the estrous season in the scheme of increasing the lambing rate. Methods. Thirty-seven 2.5-year-
old ewes of the Askanian Merino breed, which were kept together from the age of one year, were used. In
September 2018, 28 animals of this group lambed and had sucklings until November 20. Hormonal stimulation
was started on December 7, 2018 by injecting all ewes with 1 ml of synthetic PGF2a and 1 ml of Prozerin. The
second injection of PGF2a was given 10 days after the first one. Simultaneously with the second treatment with
PGF2aq, the animals were injected with 500 IE of PMSG (Sergon, Czech Republic) and 2.5 ml of SuperAmino-
C (South Korea). The presence of estrus was not detected, and the ewes were forcibly inseminated with freshly
obtained sperm of 4 grey rams of the Askanian Karakul breed in the morning for three days, beginning with the
first day after the PMSG injection. During the first treatment with PGF2a and 3 days before the second one, the
genitals of 12 ewes were sonographically examined. Results. In total, 45.9 % of stimulated animals lambed;
the total fecundity was 75.7 %, and the average prolificacy — 1.65 + 0.18 lambs per ewe. Among the animals,
which before the experiment had the sucklings, 57.1 % lambed, among those, who did not have the suckling, —
11.1 %. After using the sperm of ram 17314, 77.8 % of ewes lambed, for rams 73697, 73792 and 73796 — 30.0,
44 .4 and 33.3 %, respectively. Among the 19 lambs analyzed by wool color, 10 lambs were completely black,
9 were black with white spots. Among the spotted lambs, the color on the back, forearms and hips of one lamb
had an additional shade, close to gray. Ultrasound testing showed that the ewes, which before the experiment
had sucklings, showed better genital reactivity. According to the distribution of lambs by wool color, an as-
sumption about possible partial incompatibility of the genotypes of Askanian Merino ewes and grey Karakul
sheep was made that requires further study. Conclusions. The scheme of stimulating sexual activity based on
two-time treatment with PGF2a followed by an injection of PMSG is capable of ensuring lambing of more than
70 % of stimulated sheep with the prolificacy of 1.65 lambs per ewe. A factor, increasing the effectiveness of
the scheme, is the presence of sucking lambs of ewes before the stimulation starts.
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INTRODUCTION At present, the main scheme of hormonal initiation

The increase in lambing is one of the ways to increase
the efficiency of sheep breeding. However, the majority
of sheep, kept in middle latitudes, demonstrate seasonality
of reproduction. To achieve insemination at desired time,
ewes are subject to hormonal or technological stimulation.

©1. V.LOBACHOVA, V. S. YAKOVCHUK, 2019

28

of estrus in ewes both during the anoestrous and mat-
ing season envisages subjecting animals to a long-
term effect of gestagens with subsequent stimulation
of folliculogenesis using gonadotropins. The most
convenient and wide-spread form of gestagenization
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is the application of vaginal pessaries or CIDR devices,
containing synthesized or natural gestagens. A consid-
erable advantage of the mentioned devices is the fact
that changing the hormone content in them, one may
control the concentration of gestagens in the organism
of animals. Also, the application of pessaries and CIDR
allows initiating and completing the treatment of many
animals at the same time and without any consider-
ation of the presence and stage of oestrous cycle [1].
But long-term application of intravaginal devices may
provoke the development of opportunistic bacteria in
vagina [2] which is not overcome even using antibi-
otics. Also, the application of pessaries may decrease
sexual attraction of ewes for rams [3], and decrease the
basal level of luteinizing hormone [4]. The mentioned
drawbacks force for the search of alternative schemes
of stimulation.

Gestagens in the organism beyond the pregnancy
period fulfill two main functions. Firstly, they prepare
cellular structures of ovaries [5] and sensibilize some
links of hypothalamus [6—8] to the effect of other hor-
mones and substances. Secondly, gestagens inhibit ear-
ly development of antral follicles [9, 10]. Therefore, to
create the conditions for the growth of follicles, which
are then to ovulate, the negative impact of gestagens
should be removed at a certain time, in particular, via
decreasing their concentrations. When intravaginal de-
vices are used, the drop in the content of gestagens is
provoked by their mechanic removal. But during the
mating season, the ovaries of most ewes have periodic
corpora lutea, which are the source of endogenous ge-
stagen progesterone, and a rapid decrease in the con-
tent of this hormone should be achieved by measures,
terminating the progesterone synthesis with their own
structures. The latter is implemented with natural and
synthetic analogues of prostaglandins of group F-2 al-
pha (PGF2a), which initiate the lysis of corpora lutea.

At the same time, the presence of corpora lutea in the
ovaries of ewes during the mating period allows avoid-
ing the application of exogenous gestagens, and thus
avoiding the use of vaginal sponges and eliminate the
related negative impact on the vagina. However, it sets
certain requirements to the quality of stimulation.

The effective scheme of applying prostaglandins to
ewes has not been sufficiently determined yet. The fac-
tors, impacting the final results, are the frequency and
dosage of drug administration, additional treatment
with other hormones, degree of functionality of the
available corpora lutea, etc. For instance, a single treat-
ment of ewes with PGF2a resulted in lower indices of
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lambing compared to the animals, treated with vaginal
pessaries and gonadotropins [11]. The main drawback
of a single treatment with prostaglandin is the fact that
it should be connected to a certain stage of the estrous
cycle, which does not allow for frontal treatment of
animals. To overcome the latter, the number of PGF2a
injections is increased to two, with the interval of 7-11
days between them. However, even two-time treatment
does not guarantee sufficient and stable results. Thus,
although two-time injections of the synthetic analogues
of PGF2a to ewes with the interval of 7 days facili-
tated the accelerated development of follicles, as a re-
sult they decreased the number of ovulations, increased
the embryonic mortality and conditioned reliably lower
indices of conception, prolificacy and fecundity com-
pared to the indices of animals with spontaneous es-
trus [12]. In another experiment the index of Merino
sheep lambing after two-time injections of prostaglan-
din with the interval of 7 days in the mating season
was also low (26-31 %), reliably lower than the index
of the scheme of intravaginal pessaries and gonadotro-
pins [13]. At the same time, the indices of lambing for
coarse-wool sheep after two treatments with PGF2a
were rather high — 73.3-75.9 % [14]. The drawbacks
of PGF2a application are not conditioned by the vari-
ant of its production. The comparison of the efficiency
of two-time injections of different synthetic analogues
of prostaglandin — dinoprost and cloprostenol — did not
demonstrate reliable differences in the general indices
of lambing [15].

The effectiveness of PGF2a application may be in-
creased, if the stimulation scheme is supplemented
with other hormones and substances. For instance, the
treatment of sheep with intravaginal pessaries prior to
the single injection of cloprostenol improved the mani-
festation of estrus and the conception rate of animals
[16]. In total, the treatment of sheep with gonadotro-
pin-releasing-hormone (Gn-RH) five days prior to the
injection of PGF2a increased the fecundity and prolifi-
cacy compared to the control non-stimulated animals.
[17]. However, as stated above, the application of in-
travaginal devices may lead to negative adverse events,
and corpora lutea, formed under the effect of Gn-RH
are not always sufficiently functional [18]. In addition,
the schemes of stimulating sexual activity, using pros-
taglandin, require enhancement.

Naturally, after the decrease in the content of pro-
gesterone the development of follicles is controlled by
endogenous factors [19, 20]. However, sometimes due
to some reasons the effect of the impact of these fac-
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tors gets weaker and they become incapable of stimu-
lating and supporting the development of follicles. It
was demonstrated that one of the reasons for the lat-
ter may be a month of the year [21]. The inability of
endogenous factors to support the growth of follicles
conditions the need to apply additional stimulating
measures. This measure may be additional treatment of
animals using follicle-stimulating substances, includ-
ing pregnant mare serum gonadotropin (PMSG). How-
ever, the data on the effectiveness of double treatment
using PGF2a with additional treatment with PMSG in
the schemes of stimulating sexual activity of sheep in
the second half of the mating season are insufficient.

In technological schemes to increase the number of
lambings, the interval between lambing and subse-
quent insemination is maximally reduced to such that
would not aggravate the development of the weaned
lambs. But it raises the question whether ewes are ca-
pable to restore after weaning sufficiently to get preg-
nant, and how well the scheme using PGF2a is suitable
for stimulation of sexual activity in such animals. The
studies of Ungerfeld R. and Sanchez-Davila F. (2012)
demonstrated the ability of ewes to get pregnant after
reducing the traditional period of sucking, but here the
traditional scheme with gestagens and PMSG was used
for stimulation [22].

The main aim of our experiment was to determine
the effectiveness of PGF2a application in stimulating
sexual activity of sheep in the second half of estrous
season. A scheme with two-times injections of PGF2a
with the interval of 10 days and additional treatment
with PMSG was selected for the study. Another issue
was to compare the effectiveness of applying the sug-
gested scheme to ewes, which had or had not sucking
lambs prior to stimulation. The effectiveness of stimu-
lation was estimated by the results of subsequent lamb-
ing of animals.

MATERIALS AND METHODS

Animals. Thirty-seven 2.5-year-old ewes of the
Askanian Merino breed were used in the experiment.
The animals of this breed are remarkable for seasonal
type of reproduction with the start of natural manifesta-
tion of estrus in the third decade of August — first half
of September, and disappearance of ovulation cases in
March-April [23]. The ewes belonged to and were kept
at the experimental farm «Askania-Nova» of the Insti-
tute of Animal Husbandry «Askania-Nova», located on
46°27" north latitude and 33°52" east longitude. The
animals were kept together since the age of one year
and composed a group, used to study the effectiveness
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of the scheme of increasing the frequency of lambing.
Within the latter, in September 2018, 28 ewes lambed
and till November 27 had sucking lambs.

Scheme of manipulations. The stimulation was started
on December 07, 2018 with an intramuscular injection
of 250 mg of the synthetic analogue of PGF2a (clo-
prostenol, Bioestrophan, Ukraine) and 1 ml of Prozerin
(0.5 %, Ukraine). On December 17 the second injection
of PGF2a was done in the same dose, with simultane-
ous administration of 500 IU of PMSG (Sergon, Czech
Republic) and 2.5 ml of SuperAmino-C (South Korea).
The latter is a mixture of free aminoacids and group B
vitamins. The presence of a heat in the stimulated ewes
was not tested, and they were forcibly inseminated in
the morning for three consecutive days, beginning with
the first day after the PMSG injection. On December 7
and 14, the ewes were subject to ultrasound scanning
with the determination of the values of functionality in-
dices of their genitals. Freshly obtained sperm of 4 grey
adult rams of the Askanian Karakul breed was used for
insemination.

Used data. The effectiveness of stimulation was de-
termined by the indices of fertility (F%), prolificacy
(Fm%) and fecundity (Pf). F% of animals was deter-
mined by the division of the number of lambed ewes
by the total number of animals and then multiplication
by 100. Fm% was determined by the division of the
number of all the obtained lambs by the total number
of animals and subsequent multiplication by 100. Pf
was determined by the division of the total number of
obtained lambs by the number of ewes, which lambed.

The indices of the functionality of the genitals were
determined using a manual US-device with the probe
frequency of 5 MHz. The study envisaged the determi-
nation of degrees of uterine friability (UF, from O to 3
points), ovarian proliferation (OP, from 0 to 3 points)
and folliculogenesis (FG, from 0 to 3 points). The val-
ues of all the indices were determined subjectively. UF
index depended on the gradient of echogenicity of uter-
ine horns. The lesser difference there was between the
echogenicity of different areas of the horn, the larger
values of UF were. The index of OP was estimated ac-
cording to the number of observed follicles and the ra-
tio of their diameter. The less the ratio of diameters of
large and small follicles differed from 1 : 1, the smaller
OP was. The index of FG was estimated in accordance
to the diameter of the group of the largest follicles (0,
0-1, 1-3, and over 3 mm).

The statistical processing of the data was done ac-
cording to common ANOVA-algorithms, using the
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mathematical apparatus of Excel, Microsoft Office
package, the probability (p) of difference in indices
were defined by Student’s criterion (z)).

RESULTS

In total, 45.9 % of ewes lambed. To find out possible
reasons of low total effectiveness, the indices were ana-
lyzed with the consideration of either the presence of
prior sucklings of animals (groups 1 and 2) or the sire,
whose sperm was used during insemination (groups
3-6) (Table 1). The index F% of animals which had
sucklings prior to the experiment (group 1) was reli-
ably higher than the index of ewes without prior suck-
lings (group 2). Fm% was also higher for animals with
prior sucklings. No reliable difference was revealed
between groups for Pf. Therefore, the presence of prior
sucklings of animals conditioned the difference in the
quality of reacting to the stimulation. It is notewor-
thy that previously farrow ewes had unreliably larger
bodyweight and thus insufficient fatness could not be a
reason of their infertility.

While grouping the data of lambing according to
sire, the highest indices F% and Fm% were seen for the
use of sperm of ram 17314 (group 3). When the sperm
of three other ram was used, the F% index was much
worse. Reliable difference in terms of index Pf was ob-
served only between rams 17314 and 73792. As the av-
erage index of the activity of the used sperm, calculated
by averaging the values for three days when insemi-
nation was performed, demonstrated almost no differ-
ences between ram, the quality of sperm could not have
been the reason in the conception of ewes. It should be
noted that rams, whose sperm was used to inseminate

Table 1. Reproduction indices of ewes

the stimulated ewes, had been used in the previous au-
tumn mating season, after which they had two months
to get restored. Here, the F% index for Karakul ewes in
autumn mating campaigns of 2017 and 2018 using ram
17314 was 67 and 43 %, 73697 — 50 and 42 %, 73792 —
67 and 60 %, and 73796 — 100 and 75 %. Thus, the
difference in the insemination capability between rams
during the mating season did not coincide with that in
our experiment.

Among 19 obtained lambs, evaluated by the wool
color, 10 animals were completely black. Nine had
small white spots, mainly localized on the forehead,
around eyes, on the lower jaw, extremities and tail.
Among the spotted lambs, one animal had addition-
al almost gray color on the back, forearms and hips.
Barely visible lighter color in the same places was re-
vealed in two more lambs out of the spotted group. The
distribution of lambs by color (black/spotted) in terms
of inseminators was as follows: ram 7314 — 37/63,
73697 — 67/33, 73792 — 75/25, 73796 — 40/60. Ram
17314 was the father of a lamb with gray wool and a
lamb with lighter color. Ram 73796 was the father of
one lamb with slightly lighter color of the wool. The
wool around eyes and on the forehead became brown
after a month and a half in two black lambs, obtained
from ram 17314. Thus, only one lamb out of 19 had
visible features of gray wool color. Its father was a
ram, after the use of whose sperm the F% index was
the highest.

The results of US-scanning of ewe genitals are pre-
sented in Table 2. A total of 12 animals were tested, and
their data were grouped according to the presence of
either prior sucklings (group 1 and 2) or lambing after

Group Presence of previous sucklings | Ewe weight, | Average aCtIV.Ity " F% Fm% Pr
(+/-)/sire kg of sperm*, points
Total - 62.8+ 1.1 - 37 45.9 75.7 1.65+0.18
Grouped according to the presence of previous sucklings
1 + 619+14°2 7.0+0.26 28 57.1* 88.9 1.63£0.19°
- 654+2.1°2 7.0+0.26 9 1.1° 222 2.00£0.00°
Grouped according to the ram, whose sperm was used for insemination

3 17314 61.3+26* 7.1+£0.10* 9 77.8* | 1444 1.86+0.28 a
4 73697 629+1.6* 7.4+0.10* 10 30.0° 50.0 1.67+£0.41*°
5 73792 62.1+£2.6* 6.8+£0.74% 9 4440 | 444 1.00£0.00°
6 73796 64.8+29°2 6.8+£1.10* 9 3330 | 66.7 2.00+£0.71°

Notes: 1)* — ram sperm activity, averaged by the activity of three days, during which insemination was done.
2) Here and further on, the values in one column with different subscripts differ with the probability of p < 0.05.
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stimulation (groups 3 and 4). At the beginning of stim-
ulation, the indices of UF and OP for animals with prior
sucklings (group 1) were unreliably higher than similar
indices for animals without prior sucklings (group 2)
which demonstrates higher functionality of the genitals
of animals in group 1. Seven days later, the difference
between the mentioned indices of UF and OP became
reliable, but here the direction of changes in these in-
dices in groups 1 and 2 was opposite. The FG index
for animals of group 1 prior to the second injection of
PGF2a decreased unreliably and had almost no chang-
es in group 2. The difference between the indices of the
first and second testing for animals of group 1 was also
higher for a similar difference in group 2. Three out of
four scanned animals with prior sucklings lambed after
the stimulation, while no ewe lambed among those that
had not had prior sucklings.

The grouping of animals by the fact of subsequent
lambing demonstrated that at the beginning of stimu-
lation the indices of UF and OP for animals, which
lambed after the stimulation (group 3) were reliably
higher than the indices of animals which remained nul-
liparous (group 4). Seven days later these indices for
animals of group 3 decreased. The UF index increased
for ewes of group 4 after a week, and that of OP almost
unchanged. The difference for FG was unreliable both
while comparing the indices for groups and the scan-
ning dates.

Therefore, US-scanning demonstrated the difference
in absolute values and the dynamics of changes in UF
and OP indices: 1) between the ewes, which prevously
had sucking lambs, and those that had not; and 2) be-
tween ewes which became pregnant after the stimula-
tion and those that remained farrow. The largest differ-

Table 2. The indices of functionality of the genitals of ewes

ence between the absolute values of the indices of the
first and second testing demonstrates better response of
the genitals of animals in group 1 compared to that of
ewes in group 2, and the ewes in group 3 compared to
the animals of group 4, which may explain the differ-
ence, observed in the fertility of the stimulated animals.

DISCUSSION

Though the total fertility in the experiment was un-
satisfactory, the data of the lambing of animals, in-
seminated with the sperm of ram 17314, demonstrate
potentially sufficient effectiveness of the used scheme
of stimulation. In our opinion, the main reason of low
the total fertility may be the month of conducting an
experiment — December, which is a part of the second
half of oestrous season for Askanian Merino breed. It
is known that the sensitivity of cellular structures of
ovaries is lower at the end of the oestrous cycle [7].
The results of US-scanning in our experiment demon-
strated that the genitals of animals which remained far-
row had decreased functionality at the beginning of the
experiment and worse response to the first treatment
with prostaglandin. The second injection and addition-
al stimulation with gonadotropin could not compensate
unsatisfactory response to the first administration of
PGF2a.

A connection, determined between the effectiveness
of stimulation and presence of prior sucklings, is sig-
nificant for practice. It is believed that the period of
sucking leads to lactation anestrus in ewes. However,
it is known that if the delivery takes place during the
natural oestrous period, the lactation anestrus may not
be evident, and some ewes are capable of getting preg-
nant even having a sucking lamb [22]. The results of
our experiment demonstrate that during the oestrous

Presence of prior sucklings/ The indices of functionality of the genitals
Group . Date of US-scanning n
subsequent lambing UF, points OP, points FG, points

Animals grouped according to the presence of previous sucklings
1 with sucklings December 07, 2018 4 1.88+0.36*>¢| 1.63+0.28° 1.75+0.29 ¢
December 14, 2018 4 1.00£0.00° 0.75£0.17%>¢| 1.13+£0.36°
2 without sucklings December 07, 2018 8 1.13£0.20*%| 145+035*¢| 1.86+0.15°
December 14, 2018 8 1.69+£0.10¢ 1.63+0.17° 1.75+0.14 ¢

Animals, grouped according to the presence of followed lambing
3 lambed December 07, 2018 3 2.17+0.20¢ 1.50+0.35+%| 1.67+0.41°
December 14, 2018 3 1.00£0.00° 0.83+0.20° 1.17+0.54
4 non-lambed December 07, 2018 9 1.11+£0.17°" 1.51+0.31+%| 1.88+0.13°
December 14, 2018 9 1.61£0.12¢ 1.50+0.20* 1.67+0.15°
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season a prior sucking may influence positively. The
specificities of the sucking effect are explained by the
US-scanning results which demonstrated that the ani-
mals which had sucking lambs prior to the experiment,
had more functional genitals as of the beginning of the
stimulation and better response to the application of
PGF2a. The similarity by the value of FG index and
the difference by UF demonstrates that the difference
in the response of animals is more related to the struc-
ture of uterine horns than ovaries.

The result of lambing of the experimental ewes and
the revealed dependence in the efficiency of stimulation
with the presence of previous sucklings gives grounds
for assumption that the scheme of hormonal stimula-
tion of sexual activity in sheep using two-time treat-
ment with PGF2a and subsequent injection of PMSG
in the second half of the oestrous period is reasonable
for application only to the animals which had sucking
lambs prior to the stimulation.

The difference in fertility of ewes after insemination
with sperm of different rams and the specificities of di-
viding lambs by wool color allows assuming one more
possible reason of low total efficiency of stimulation.
This reason may be the incompatibility of genotypes of
grey Karakul rams and Merino ewes. It is known that
grey color of wool is determined in Karakul sheep by
two alleles — dominant EP of Extension-locus, related to
chromosome 14 [24, 25], and dominant letal roan (Rh*")
of Roan-locus [26]. Rh®" epistatically inhibits E” [27].
As the used rams were heterozygous by allele RA®", half
of all the lambs in our experiment should have had gray
wool, which was not observed. The latter may be ex-
plained by the death of embryos on early stages. It may
be assumed that as Merino and Karakul breeds are ge-
netically rather distant, the localization or mechanism of
activation for some genes may not coincide in them. In
this case of insufficient functionality of the chromosome,
coming from grey Karakul, the genes on its homologue
from Merino ewe are incapable of activating properly,
which may condition the death of embryos. As for the
presence of some animals with lighter wool among the
lambs, in our opinion it may be explained by two fac-
tors. Firstly, the genotype of some gray rams may have
some gene combinations, whose functioning eliminates
the negative impact of allele RA* and promotes survival
of some embryos. Secondly, there are data, proving that
in case of the genotype, homo/heterozygous by allele £*
and absence of letal allele RA® the manifestation of gray
color in Karakul sheep may be initiated by the modulat-
ing effect of the locus Agouti [26].
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At this point, these are merely our assumptions, as
the number of articles on the study of genetic reasons
of Karakul sheep lethality is limited. Recent studies
demonstrated that in a promotor region of melanocortin
receptor gene MCIR, Karakul sheep have 3 points of
single-nucleotide polymorphism (SNP) and an inser-
tion of 26 nucleotides. The authors relate the lethality
among Karakul sheep to the presence of the nucleotide
insertion [28]. GWAS-analysis detected several SNPs,
associated to sublethality, in chromosomes 3, 5 and 8
in the animals of Swakara breed, which originate from
Central Asian Karakul sheep [29]. Here, three SNPs
were related to chromosome 3, with which gene /GF/
is associated in sheep, the beginning of expression of
which in sheep embryos was registered at a one-cell
stage [30]. It should be noted that gray color in sheep is
often associated with the increase in embryo losses. For
instance, as for sheep of Wensleydale breed, in which
black color is a recessive feature, after the insemina-
tion of white ewes with the sperm of gray rams, 42.8 %
of animals lost their pregnancy. When using gray rams
with black ewes the level of abortions decreased to
25 % and when black rams were used with white
ewes — to 16.7 % [31]. The lambs of Garole breed,
which demonstrate features of being roan, perish up till
day 4 [32].

The available literature sources contain only several
mentions of cross-breeding of Merino sheep and Kara-
kul rams, but there are no accurate data about the wool
color of the used rams or reproduction indices. Taking
into consideration the results of lambing, the specifici-
ties of cross-breeding of grey Karakul rams and Merino
ewes requires additional studies.

CONCLUSIONS

The scheme of stimulating sexual activity of sheep in
the second half of the mating season using the scheme
with two-time injections of PGF2a with the interval of
10 days and additional treatment with 500 IU PMSG
may be rather efficient and facilitate subsequent lamb-
ing of over 70 % of animals. The stimulation of sexual
activity by the mentioned scheme is more efficient, if
prior to it the ewes have sucking lambs.

All the manipulations with animals were done in compli-
ance with the provisions of the European Convention for
the Protection of Vertebrate Animals Used for Experimen-
tal and Other Scientific Purposes (Strasbourg, 1994).

The study was financed within the State program, ap-
proved and financed by the NAAS of Ukraine.

The authors declare the absence of any conflicts of in-
terests.
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SITHWJIKCH 1 MK Ha mifcoci srHat xo 20 mucronana. Top-
MOHAJIFHY CTUMYIALI0 mounHamu 7 rpymss 2018 p. in’ek-
TYBaHHSIM yciM MaTkaM 1o 1 mi cuaternuHoro [1I'®2a Ta
mo 1 My mpemapary «IIpozepun». [dpyry in’ekmiro [II'D2a
pobwmiu vepe3 10 aid micis mepiroi. OQHOYACHO 3 IPYToO0
obpobkoro [II'@20 TBapunam iH’exTyBamu mo 500 1O
I'CKK («Cepron», Yexis) Ta mo 2,5 MI mpemapary
«CynepAwmino-C» (IliBnenna Kopes). HasBHicTh craTeBoi
OXOTH HE BHSBISUIM, 2 BIBIIEMAaTOK NPHMYCOBO OCIMEHSIIH
CBIKOOTPHUMAHOIO criepMoro 4 cipux OapaHiB AcCKaHIHCHKOT
KapakyibchKoi mopoan y paHilHi TOAUHH TPU JHS HOCHITH
3 MOoYarkoM Ha HacTynmHy o0y micis in’exmii ['COXKK.
[Ming wac mepmoi iv’exnii [II'®P20 Ta 3a 3 mobu mo apyroi
y 12 BiBemaTok coHoOrpadigyHO AOCTIKyBald CTaH CTa-
TeBux opraHiB. PesyabraTtuH. Ycworo sirHmnock 45,9 %
CTUMYJIbOBAaHUX TBAPHH, 3arajbHa IUIOJIOYICTh CTAHOBHIIA
75,7 %, cepemust GararortiaHicTh 1,65 + 0,18 sruat Ha
Martky. Cepen TBapuH, sIKi epe]] OCTIIOM Mald SITHAT Ha
mizcoci, stHuuch 57,1 %, cepen THx, sIKi HE MaJId MiJCO-
cy, — 11,1 %. 3a Bukopucranus crnepmu Oapana 17314
MMOKAa3HWK STHiHHS craHoBuB 77,8 %, OapaniB 73697,
73792 i 73796 — 30,0, 44,4 ta 33,3 % BignosinHo. Cepen
19 anamizoBaHHX 32 KOJIHOPOM BOBHHU 10 sTHST Oymu MOB-
HICTIO YOpHI, 9 — uyopHuMmH 3 Oinumu tuisimamu. Cepen
IUIMUCTUX | STHS JONAaTKOBO MaJlo OKpacKy Ha CIHHI,
MepeIUTiaysiX Ta CTerHaxX HaOmmkeHy 1o cipoi. Ymerpa-
3ByKOBE TECTYBaHHS [0Ka3ano, IO MaTKH, SIKi mepen
CTUMYITIOBaHHSIM MaJIil ITHAT Ha Mi/ICOCI, BUSBISUIA KpaILy
PEaKTUBHICTh CTaTeBHX OpPraHiB. 3a PO3IOIIIOM SITHAT 32
KOJIbOPOM BOBHH BHCYHYTO IIPHITYIICHHS PO YaCTKOBY
HECYMICHICTh TEHOTHIIIB TOHKOPYHHHX BiBIIEMATOK Ta CipHX
KapakyJIbChbKUX OapaHiB, 110 MOTPeOye J10AaTKOBOTO BHB-
4yeHHsA. BucHOBKH. CxeMa CTHMYJIAII] CTaTeBOi aKTUBHOCTI
OBEIlb Ha OCHOBI 2-pa3oBoi 00poOku [1I'D20 3 HACTYIHOIO
11’ exuicro 'CXKK 3marna 3a6e3neunTu ssrainas 61abmre 70 %
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CTHUMYJhOBAHUX TBapWH 3 TIOKA3HUKOM OaraToruTiTHOCTI
1,65 srHAT HA BiBIIO. UMHHUKOM, IO CIPHsIE€ 301IBIIICHHIO
e(EKTHUBHOCTI CXEMH, € HasBHICTh STHAT Ha Tiacoci y
BIBLIEMATOK TEPEJI TOYaTKOM CTHMYITIOBAHHSI.

Kuarouosi ciioBa: BiBI, AckaHilickka ToHKOpYHHA ITOpofa,
cipuii Kapakysb, TOpMOHaJIbHA CTHMYJISILIS, MPOCTArIaH-
nuH @-20, [CXKK

SIrHeHNe TOHKOPYHHBIX OBLIEMATOK MOCJIe CTUMYJISIUH
npocrariaanauHoM u I'CXKK u ocemenenust cnepmoii
cepbIX KapaKyJbCKUX 0apaHOB
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Heab. Onpenenuts 3(h¢GeKTUBHOCTH 2-pa3oBoil 00paboT-
ki mpocrarmasguHoM @-20 (III'P2a) ¢ mocmemyromieit
WHBCKIIMEH TOHAJOTPONUHA CHIBOPOTKH KepeOOil KOOBLIBI
('CKK) mpu cTUMYISIUH TTOJI0BOW aKTUBHOCTH y OBEI] BO
BTOpPO¥ TIOJIOBUHE 3CTPAIBHOIO CE30HA B CXEME yBeInde-
HUSL KpaTHOCTH sirHeHuil. Metoasbl. Vcnons3oBaHo 37 ro-
JIOB 2,5-I€THUX OBLEMATOK AcCKaHUHCKOW TOHKOPYHHOM
MTOPOIBI, KOTOPBIX COJIEpXKAIM BMECTE C TOJOBAJOro BO3-
pacra. 28 roioB 3TOM rpynmbl B ceHTsiOpe 2018 1. sirHU-
JUCh W WMENH Ha mopacoce sArHAT mo 20 HosbOps. [opmo-
HaJbHYI0 CTUMYJSIMIO Hadaaun 7-ro paekabps 2018 r
HMHBEKIUAMHU BCeM MaTkaM 110 | mi1 cunterndeckoro [MI'd2a
u mo 1 ma mpemapara «lIposepur». Bropyro mHBEKIINIO
[TI'd20 nenanmuepes 10 aueiinocie nepoit. OMHOBPEMEHHO
co BTOpoii 06padotkoit [II'D20 KUBOTHBEIM WHBEIIUPOBAIN
nmo 500 ME T'CXKXK («Cepron», Yexusi) u mo 2,5 mu
npenapara «CynepAmuno-C» (FOxuas Kopest). Hammune
TIOJIOBOM OXOTHI HE BBIABISUIM, @ MATOK HPUHYAWTEIHHO
OCEMEHSIIM CBEXKEIOJydeHHO!H criepMoii 4 cepbix OapaHoB
Ackanuiickoit Kapakynbckoil mopofsl B yTPEHHHE Yachl
TpU JHS TOAPSA C HA4yajJoM Ha CIEIYIOUIMH AEHb I10CIe
nubekin ['CXKK. Bo Bpems nepBoit oopabotku [TI'D2a
1 3a 3 AHA OO0 BTOpOH y 12 oBIEMarok coHOrpadpuyuecKu
HCCIIEIOBAJIN  TIOJIOBBIE  OpraHbl. Pesyiabrarsl. Bcero
STHWIOCH 45,9 % CTUMYyNIMpPOBAaHHBIX >KUBOTHBIX, OOIIas
IUIOOBUTOCTh cocTaBmia 75,7 %, cpemHee MHOTOIIIOAWE
1,65 £ 0,18 srusar Ha matky. Cpeau *XKMBOTHBIX, KOTOpBIE
nepes; ONbITOM UMENH SATHAT Ha NoAcoce, srHuuch 57,1 %,
cpeam TeX, KOTopele He mMenu moncoca, 11,1 %. Ilocme
HCIOJB30BaHUs criepMbl 0apana 17314 moka3aresb STHCHUS
osut1 77,8 %, 6apanoB 73697, 73792 u 73796 — 30,0, 44,4 u
33,3 %, coorBercTBeHHO. Cpenu 19 aHamM3MpOBaHHBIX IO
okpacke mrepct 10 sIrHST OBUIM MOJHOCTBIO YEPHBIMH, 9 —
YepHBIMU ¢ OenbIMU TsITHAMA. Cpey TSITHUCTBIX | SITHEHOK
JIOTIOJTHUTENIBHO MMEJI OKpacKy Ha CIHHE, NMPeIIuIedbsix U
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Oempax ONMM3KYI0 K Cepod. YNBTPa3ByKOBOE TECTHPOBAHHE
MI0KAa3aJ10, YTO MAaTKH, KOTOPBIE TIEPE CTUMYIISIINECH NMEIn
STHAT HA TIOACOCE, MPOSBISUIN JIydYIIyl0 PEaKTHBHOCTh
MOJTOBBIX opraHoB. [lo pacripeneneHuio STHAT 1O OKpacke
IIEPCTH BBIIBUHYTO TPEIIONOKEHHE O BO3MOXKHOM dHac-
THYHOH HECOBMECTHMOCTH T€HOTHIIOB TOHKOPYHHBIX OBIIE-
MaTOK M CEpBIX KapaKylIbCKUX OapaHOB, 4TO TpeOyeT Imo-
TIOJTHUTEIBHOTO M3ydeHHs. BbIBoabl. CxemMa CTUMYISIIIAU
M0JIOBOM AKTMBHOCTH BO BTOPOW IIOJIOBUHE 3CTPAIBHOIO
Ce30Ha Ha OCHOBe 2-kpaTHO# 00paborkm [II'®2a ¢ mo-
crenytommert wHBeKIMer ['CXKK cmoco6Ha obecmeunts
srHeHne 6onee 70 % CTUMYITHPOBAHHBIX OBEIl C ITOKA3aTe-
nmeM MHoromogus 1,65 sarHAT Ha Matky. DakTopoM yBe-
naeHns 3(GHEKTUBHOCTH CXEMBI SBISICTCS HAMYUE ATHAT
Ha IMOICOCE y OBIIEMATOK MEPEl Ha9aJIOM CTUMYJIISIINH.

KuroueBble ciioBa: oBia, Ackanuiickas ToHKOpyHHas IMo-
pona, cepbrii Kapakynb, ropMoHaNIbHAsT CTUMYJISILIUS, TIPOCTa-
manauH @-2a, [CXKK
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