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ESTRUS INDUCTION IN DAIRY SHEEP DURING
THE ANESTROUS PERIOD

Abstract. The aim of the research was to investigate the possibility of estrus induction in dairy sheep during the
anestrous period using various hormonal preparations and finding out the effectiveness of this biotechnological
method.

Experiments on the estrus induction were conducted in the Nikolaev M.I. peasant farm of Krymsky region,
Krasnodar Krai. The object of the research was lactating and dry sheep of the dairy breed "Lacaune" with a total
number of 332 heads between the ages of 2.5 and 5 years.

It is shown that in the anestrous season (from February to August) in the climatic conditions of the Krasnodar
Krai with sufficiently high effectiveness (54.3-63.2%), it is possible to induce estrus in the Lacaune dairy sheep
breed. In this case, the object of stimulating estrus can be both lactating and dry females. High fertility (75.0%) in
sheep with induced estrus was established in the summer period. In the winter and spring seasons, this figure was
69.3% and 60.7%, respectively. The greatest effectiveness of estrus induction was established during hormonal
stimulation of sheep during the summer period when the largest number of lambs (0.71) per one ewe was received.
In the spring and winter seasons, this indicator was 0.37 and 0.58, respectively.

Effective technology of hormonal estrus induction in the unsexual season allows for the planned reproduction
of dairy sheep throughout the year for year-round rhythmic milk production.

Key words: dairy ewes, anestrous period, estrus cycle, hormone therapy, estrus induction, progestagens, inse-
mination, fertility.

Introduction. Sheep are polycyclic animals with a pronounced sexual season. Outstanding scientist
A.L. Lopyrin believed that in the northern hemisphere, sheep start to be tupping in 8-10 weeks after the
longest day of light. Therefore, the sexual (estrus) season in almost all sheep breeds occurs in autumn, as a
rule, from September to December [1]. At this time, they are inseminated, while the period of mass young
stock production falls on February-May. In economic conditions, when the most important product of
sheep farming was high-quality wool, which was sheared once a year, the seasonality of sheep breeding
was not decisive. Currently, in connection with the transfer of sheep farming to the priority meat direction
and the initiation of dairy sheep farming in the country, the biologically determined seasonality of sheep
breeding has become a critical point limiting the increase in the efficiency of the industry. This is due to
the fact that the market requires the receipt of meat and dairy products and their delivery throughout the
year [2, 3]. Accordingly, the technology for year-round sheep reproduction is needed.

Scientists and experts all over the world try to overcome the biological barrier to the seasonality of
sheep breeding. As a rule, they are divided into two directions. The first is sheep breeding improvement in
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order to ensure polyestrous, i.e. the ability to be tupping and become fertile at any time of the year was a
genetically determined trait. Such fairly common breeds as the Romanov, Il-de-France, Dorper, Finnish
Landrace, East Frisian, Merinoland and, partly, Dorset have practically no breeding season. However, the
process of breeding polyestrous sheep breeds is long and it is not always possible to get a predictable
result. In addition, even in polyestrous sheep breeds, there is significant variability of cyclicity in the
seasons of the year. [4].

The second direction is the use of various factors of external influence on the female's organism,
based on a detailed knowledge of the mechanisms of the neurohumoral regulation of the reproductive
function in sheep.

In order to induce estrus in sheep during the anestrous period, two methods are used - light and
hormonal, each of which has its own advantages and disadvantages, determining the appropriateness and
extent of their use in specific economic conditions.

The light method of estrus induction in sheep is based on the fact that the hypothalamic centers that
regulate the release of gonadotropic hormones are adapted to light effects and are stimulated by the natural
light difference when changing a long summer day to a shorter autumn one. Creating a so-called "artificial
autumn", as shown by numerous experiments, stimulates estrus in some sheep [5]. However, the majority
of authors agree that the number of sheep that have been tupping varies widely (from 16 to 80%),
excluding the predicted and successful application of this method with a practically significant result. [1].

The classic method of estrus induction in the off-season is the induction of estrus with the help of
hormonal drugs, based on the prolongation of the luteal phase of the estrus by progestagens [1, 6]. Some
authors mistakenly believe that "progesterone, affecting the pituitary gonadotropic cells, stimulates the
synthesis and release of follicle-stimulating hormone (FSH) and luteinizing hormone (LH), which are
involved in the regulation of ovarian function and the formation of follicles" [4]. On the contrary, pro-
gestagens inhibit the secretory function of the hypothalamus and the release of releasing hormone, which
leads to suppression of the function of the posterior pituitary and release of follicle-stimulating hormone.
Low concentration of FSH and LH in the peripheral blood leads to inhibition of the generative function of
the ovaries, respectively, the growth and development of follicles are suppressed. As a result of hormonal
treatment with progestagens, in animals, the stages of the estrus cycle are equalized, and after their action
ceases, the physiological status of the generative apparatus of the females comes close to the post-luteal
(or preovulatory) phase of the estrus cycle, the gonadotropic cells of the posterior lobe of hypophysis are
activated, and the growth and maturation of the follicles in the ovaries are enhanced in all treated animals
and, accordingly, animals are simultaneously tupping [7-9].

As noted above, year-round rhythmic milk production is the main technological aspect of effective
dairy sheep farming. This requires the breeding of dairy sheep in both the estrous and anestrous periods.
However, for different breeds of sheep, their age and physiological state, the adopted technology of
production in different climatic conditions, hormonal treatment to induce estrus and its effectiveness may
vary significantly [8,9,10]. In this regard, the study of the possibility of estrus induction in dairy sheep and
finding out the effectiveness of this biologically-inspired technique is relevant, which determined the aim
of this investigation.

Materials and research methods. Own experiments on the estrus induction were conducted in the
Nikolaev M.I. peasant farm of the Krymsky district of Krasnodar Krai (figure 1). The object of the
research was lactating and dry sheep of the dairy breed "Lacaune". For the induction of estrus, several
drugs were used, injected and intravaginally. For the treatment of one group of sheep, the common drug
“progesterone” was used, which was administered intramuscularly at a dose of 0.7 ml for 11 days. For
hormonal treatment of two other groups of sheep, intravaginal pessaries of domestic production were used,
impregnated with AMOL, the active ingredient of which is the synthetic analogue of progesterone 17a-
mepregenol acetate and imported Syncro-part pessaries (France), containing 30 mg of active ingredient
fluogestone acetate (Flugestone acetatum).

In all groups of sheep, to stimulate the growth of follicles in the ovaries after the removal of the
progestogenic preparation, pregnant-mare serum (PMS) (Syncro-part Pmsg 6000me France) and the
Follimag drug were used in different doses. Studies were conducted from February to August. In order to
determine the impact of the season on the effectiveness of estrus induction, experiments with a certain
degree of conditionality were divided into winter (February-March), spring (April-May) and summer
(June-August).
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Figure 1 — Interior design of the premises for the maintenance and milking of the Lacaune breed sheep
in Nikolaev M.I. peasant farm of Krasnodar Krai

The methodological features of individual experiments are given in the description of experimental
results.

Results and discussion.

Experiment 1. The first experiment was conducted in February-March 2017. 3 groups of animals
were formed.

In the first group of sheep (lactating ewes in the amount of 85 heads), pessaries impregnated with the
AMOL preparation at a dose of 30 mg AS were intravaginally administered for 12 days. After sponge
removal, all the animals were intramuscularly injected with PMS at a dose of 600 units.

The second group of sheep was formed from dry ewes in the number of 51 heads, which were treated
similarly to group 1.

For the treatment of the third group sheep, also consisting of dry females (n = 17), the “progesterone”
drug was used, which was administered intramuscularly at a dose of 0.7 ml for 11 days. After treatment
with progestagens in order to stimulate folliculogenesis, the Follimag drug was administered once
intramuscularly at a dose of 500 units.

In all groups of sheep, sampling in estrus was not carried out, insemination of sheep was conducted
after 55 hours, using freshly obtained semen for quality that meets the minimum requirements of the
“Manual on the operating procedures of organizations of artificial insemination and transplantation of
embryos of farm animals” (M., 2000).

The following results were attained. In the first group, 61 sheep were fertilized (71.2%), 62 lambs
were born (fertility - 101.6%). In the second group, 34 sheep (66.6%) were fertilized, from which 36
lambs were obtained (fertility - 105.8%). In the third group, insemination performance was 64.7% (11 out
of 17 inseminated sheep were fertilized), from which 11 lambs were obtained (fertility 100%).

Thus, in winter, out of 153 treated females, 106 sheep were fertilized fruitfully (average fertility
69.3%), from which 109 lambs were obtained (average fertility 102.8%). There was no significant
difference in fertility between lactating and dry ewes. The average number of lambs obtained per 1 treated
sheep was 0.71.

Experiment 2. The second experiment was performed in April - May 2017. Two groups of sheep
were formed.

The first group, consisting of lactating ewes (n = 58), was treated with the intravaginal injection of
sponges impregnated with the AMOL preparation at a dose of 30 mg AS. The intravaginal exposure
period of progestagens was 12 days.

The second group ewes (dry ewe, n = 45) were also intravaginally injected for 12 days with Syncro-
part pessaries (France) containing 30 mg of active substance of fluogestone acetate (Flugestone acetatum).

After removing the sponges, all animals were intramuscularly injected one time: in the first group,
PMS was administered at a dose of 600 units. (Syncro-part Pmsg 6000me France), in the second group -
“Follimag” at a dose of 500 units.

In order to carefully establish the estrus-inducing effect of the drugs used in this experiment, after the
administration of gonadotropin, sheep were controlled for the state of estrus. To do this, with the help of
sheep-samplers with tied up aprons, sheep were selected in the estrus. For a more accurate determination
of the estrus onset, the sample was carried out every 4 hours.
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The following results were obtained.

In the first group of 58 sheep, during the first 20 hours after the PMS injection, no one ewe has been
tupping. After sampling after 24 hours, 2 heads in estrus were selected, after 28 hours - 3 heads, after
32 hours - 6 heads, after 36 hours - 10 heads, after 40 hours - 11 heads, after 44 hours - 2 heads. Sampling
after 48 hours and further till insemination, which was carried out 55-56 hours after the PMS
administration, did not give positive results.

Therefore, in the first group of 58 lactating ewes, after progestagens + PMS treatment, 34 sheep were
tupping within 44 hours (58.6%). At the same time, of these 34 animals, 27 sheep (79.4%) have been
tupping in a period from 28 to 40 hours after the gonadotropin administration.

All animals in the estrus were inseminated with freshly obtained semen with a mobility of 7-8 points,
a concentration of 2.6-2.8 billion/ml. Of the inseminated 34 heads, 22 sheep lambed (fertilization rate was
64.7%). 24 lambs were born (fertility was 109.1%).

In such a way, analyzing the results obtained in the first group of animals, we came to the conclusion
that, out of 58 lactating ewes, after the estrus induction in spring, 22 heads were fruitfully inseminated
(37.9%), with a yield of 0.41 lamb per 1 treated ewe.

In the second group of 45 sheep, within the first 24 hours after the PMS injection, no one single ewe
was tupping. After sampling, after 28 hours, 3 blissom sheep were selected, after 32 hours - 3 heads, after
36 hours - 13 heads, after 40 hours - 2 heads, after 44 hours - 1 head. As in the first group, 48 hours later,
before insemination, which was carried out 55-56 hours after the Follimag administration, the sample did
not reveal blissom ewes.

In this group of 45 dry ewes, after treatment with progestogen + Follimag, 22 heads were tupping
within 44 hours. (48.9%). At the same time, out of these selected 22 sheep in estrus, 21 animals (95.5%)
have been tupping between 28 and 40 hours after administration of gonadotropin.

As in the first group, all the sheep in the estrus were inseminated with freshly obtained semen with a
mobility of 89 points, a concentration of 2.8-3.0 billion/ml. Among 22 animals, 12 sheep lambed
(fertilization rate was 54.5%). 14 lambs were born (fertility was 116.6%).

In such a manner, in the second group of animals of 45 dry ewes, after the estrus induction in the
spring period, 12 heads were fruitfully inseminated (26.6%), with a yield of 0.31 lamb per 1 treated ewe.

For a more objective assessment of the effectiveness of estrus induction in sheep in spring, we found
it possible to summarize the data obtained for two groups and to derive the averages. Of 103 estrus-
induced ewes, estrus was recorded in 56 animals (54.3%), of which, after insemination, 34 sheep lambed
(fertility rate was 60.7%). 38 lambs were obtained (fertility was 111.8% for a sheep that gave birth, or
65.5% for an inseminated sheep). The estrus induction in the spring season resulted in 0.37 lamb per
treated sheep.

Experiment 3. The third experiment was conducted in June-August 2017. As in the second expe-
riment, 2 groups of sheep were formed.

The first group, consisting of lactating ewes (n=36), was treated with the intravaginal injection of
sponges impregnated with the “AMOL” at a dose of 30 mg AS. The progestagens exposure period was
14 days.

The second group of ewes (dry ewe, n = 40) was also intravaginally injected for 14 days with
pessaries Syncro-part (France) containing 30 mg of fluogestone acetate (Flugestone acetatum).

After sponge removal, all animals were injected intramuscularly with gonadotropin: in the first group,
PMS at a dose of 600 units. (Syncro-part Pmsg 6000me France), in the second group - “Follimag” at a
dose of 400 units.

In the third experiment, as in the second one, in order to accurately determine the stimulating effect
of the used drugs after the gonadotropin administration, sheep were sampled into the estrus state with the
help of sheep samplers with tied up aprons. To accurately determine the onset of estrus, sampling was
performed every 4 hours.

In this experiment, the following results were obtained.

In the first group of sheep, during the first 20 hours after the PMS injection, no one single ewe was tup-
ping. After sampling after 24 hours, 1 head in estrus was selected, after 28 hours - 2 heads, after 32 hours -
7 heads, after 36 hours - 6 heads, after 40 hours - 5 heads after 44 hours and then before insemination,
which was carried out 55-56 hours after the PMS administration, ewes in estrus were not detected.
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Thus, in the first group of 36 sheep, after estrus induction, within 40 hours, 21 heads were tupping
(58.3%). At the same time of these 21 heads, in the time period from 28 to 40 hours, estrus was induced in
20 sheep (95.2%) after the PMS administration. All animals in estrus were inseminated with freshly
obtained semen with a mobility of 8-8.5 points, a concentration of 2.5-3.0 billion/ml. Among 21 sheep,
15 animals lambed (fertility rate was 71.4%). 18 lambs were obtained (fertility was 120.0%). Conse-
quently, in the first group of animals of 36 lactating ewes, after the induction of estrus in the summer
season, 15 of them were fruitfully inseminated (41.6%), in this case, 0.5 lamb was obtained per 1 treated
ewe.

In the second group, sheep in estrus were detected only 28 hours after the Follimag administration,
when 2 heads in a state of estrus were selected. After 32 hours, 2 heads were selected, after 36 hours -
10 heads, after 40 hours - 12 heads, after 44 - 1 head. Sampling after 48 hours and further did not reveal
any ewes in estrus. In this group of 40 dry ewes, after progestagens + Follimag treatment, 27 animals were
tupping within 44 hours (67.5%). At the same time, 26 selected sheep in estrus (96.2%) were tupping in
the time period from 28 to 44 hours after the Follimag use.

As in the first group, all the sheep in estrus were inseminated with freshly obtained semen, the quality
of which corresponded to the minimum requirements of the Instruction. Of 27 sheep, 21 animals lambed
(fertilization rate was 77.7%). 26 lambs were born (fertility was 123.8%).

Thus, in the second group of animals of 40 dry ewes, after the estrus induction in the summer,
21 animals were fruitfully inseminated (52.5%), 0.65 lamb was obtained per 1 treated ewe.

As in the second experiment, we think it possible to summarize the data obtained in two groups and
to derive the averaged indicators of the effectiveness of estrus induction in sheep in the summer period. Of
76 estrus-induced ewes, estrus was detected in 48 heads (63.2%), of which, after insemination, 36 sheep
lambed (fertilization rate - 75.0%). A total of 44 lambs were obtained (fertility - 122.2% in terms of
lambed sheep, or 0.9 lamb per inseminated ewe) (figure 2). The induction of estrus in the summer season
resulted in a yield of 0.58 lamb per treated sheep.

The summarized data for the three experiments are presented in table.

L b

Figure 2 — Breeding, estimation of growth and development of lambs got from ewes with induced estrus in the summer period

Indicators of the effectiveness of estrus induction in "Lacaune" dairy sheep breed in the anestrous period by the seasons

Season Treated sheep, were tupping Of them lambed Number of lambs Obtained lambs
heads heads % heads % heads % per 1 treated sheep
Winter * *
(February-March) 153 - - 106 69.3 109 102.8 0.71
Spring
(April-May) 103 54 543 34 60.7 38 111.8 0.37
Summer
(June-August) 76 48 63.2 36 75.0 44 122.2 0.58
*Sampling of ewes in estrus was not carried out. Frontal insemination of all sheep was used 55 hours after finishing the
treatment with progestagens.

Comparison of data shows that the greatest fertilization rate (75.0%) in sheep with induced estrus was
established in the summer period. In the winter and spring seasons, this figure was 69.3% and 60.7%,

respectively.
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Conclusions. The obtained results indicate that in the anestrous season (from February to August) in
the climatic conditions of the Krasnodar Krai, with high efficiency, it is possible to induce estrus in the
sheep of the Lacaune dairy breed. In this case, the object of estrus induction can be both lactating and dry
females. At the same time, some of the resulted indicators, in our opinion, require more careful analysis in
order to make possible adjustments in terms and estrus induction scheme in sheep.

The best fertilization rate of sheep during induced estrus was found in the summer period. The
smaller value of this indicator was recorded in the winter period and the smallest - in the spring. However,
it should be noted that in the winter experiment, no sheep in estrus were sampled, the frontal insemination
was applied 55 hours after the administration of the gonadotropic hormone. In this regard, it is difficult to
judge the effectiveness of estrus induction. At the same time, the main resulting indicator of our experi-
ments in the winter period is 0.71 lamb per treated sheep. It can be assumed that a sufficiently high rate of
fruitful insemination is connected with the fact that the winter group of animals could get a part of the
sheep that were before the very end of the estrous season, in which, apparently, the natural hormonal back-
ground allowed to sensibilize the sexual centers with endogenous progesterone, and the administration of
exogenous progesterone (vaginal pessaries) coincided with the preovulatory phase of the estrus cycle,
which led to the manifestation of estrus and successful fertilization.

In a similar way, it is possible to explain the high fertilization rate of females (69.3%) in the summer
experiment (June-August). It could also happen that sheep with regenerating natural hormonal background
(especially in August) fell into this group, which, after saturation of the body with exogenous progesterone
followed by stimulation of folliculogenesis in the ovaries, showed a full estrus which was confirmed by
obtaining 0.58 lamb per one treated sheep.

The smallest number of lambs (0.37 per one treated ewe) was obtained in the spring (April-May)
treatment period. Apparently, out of the estrous season, the function of the pituitary and ovaries under the
influence of unfavorable environmental factors (prolonged light day, insolation) noticeably weakens and
even under the influence of exogenous gonadotropic hormone (PMS or Follimag), the developing ovarian
follicles do not reach ovulation maturity and undergo partial luteinization without rupture and release of
the egg. It may also happen that during this period so-called abortive ovulation when the selected eggs are
defective and cannot be fertilized.

It is believed that in lactating females, the effectiveness of estrus induction and fertilization rate is
lower than in dry (non-lactating) animals [6]. In our experiments, this pattern is quite clearly seen only
during hormonal treatment in the summer.

Obviously, the obtained data are preliminary, and their analysis is not exhaustive. Moreover, the
reproductive indicators obtained in our experiments are significantly lower than in the experiments of
other authors [6]. In part, this can be explained by the fact that the data on fertility in these authors are
given not by lambing, but by the early diagnosis of pregnancy of ewe by the ultrasound method, i.c.
without taking into account possible fetal mortality. It is also possible the impact that the experiments
were conducted in other climatic conditions and with other sheep breeds using various induction schemes
[11-15]. For a more complete analysis and justification of the laws obtained, further research is needed,
first of all, of the natural hormonal background in sheep of different age groups and physiological state in
the context of the seasons of the year. Selective laparoscopy (using endoscopic equipment) to assess the
state of the internal genital organs in treated animals could be a good diagnostic test to determine the
effectiveness of estrus induction.

10. A. YOnnamé6aes’, M. K. Cesmmonoa’, M. M. Aii6azos?, C. M. CBeTanunbIii’,
H. H. Eonuapen—mol, C.B. CBHCTyHOBl, 1. A. Eal“aM¥1<aH034, C. O. Ybu16ax-00.1', A. Tienos®

"Koraps! GitimM Gepy canacelHaars! (eepalIblk MeMIEKETTIK GI0/KeTTiK GitiM Gepy canachIHbIH MEMIEKETTIK OPTAIbIFbl —
K. A. Tumups3ses atelHaarsl Mockey arpapiblK akagemusicsl, Mackey, Pecelt,
Ky6aHb MEMIIEKeTTiK arpapiblK yHuBepcHTeTi, Kpacronap, Peceit, *Bykinpeceiinik Koif xoHe
CIIKIHIH FBUIBIMU-3epTTey HHCTUTYTHI — «ConTycTik-KaBka3 denepaniblk FEUIBIMU 3ePTTEY OPTANIBIFbDY
(denepanibl MEMICKETTIK OIO/KETTIK FUIBIMUA MHCTHTYTHI (unuansl, CtaBponods, Pecei,
Kasax ynTThIK arpapislk yHHBepceuTeTi, Anmatsl, Kasakcras,
M. X. Hynaru ateianarsl Tapa3 ynTTeIK yHEBEpcuTeTi, Tapas, Kasakcran

AHDCTPAJIBABI KE3EHJE CYTTI KOMJIAPIBIH CTPYC HHAYKIHSCHI

AHHOTaNMA. 3epTTCYAiH MaKCaThl dPTYPJi TOPMOHAJIBI MPENapaTTapibl KOJJIaHy apKbUIbl aHECTPAIIBIK KE3CHIC CYT
KOMJIaphIHAa CYTKOPEKTIIepAl HHAYKIUIAY MYMKIHAITIH 3€PTTCY JKOHE OMOTEXHOJOTUSUIBIK OICTEP/iH THIMIUIITIH aHBIKTAY
OOJIIBL.
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JKBIHBICTBIK KYHIT BIHTAJAaHABIPY JKeHiHZeri skcrepumeHtTep Kpipsim aiimarbl KpacHomap eskeciniH. Hukomaes M.
apya (depmep) mapyambUIBIFBIHAA OTTi. 3EPTTEYAiH HBICAHBI 2,5 KBUIIAH 5 JKbUIFA ACHIHT Ke3eH e skanmbl 332 6acel 6ap cyT
TYKBIMBIHBIH «Jlakon» ("Lacaune") maktanus Ke3eHiHAE )KOHE Cyaly Ke3eHiHAeT1 Koimapsl O0IabL.

KpacHozmap enkeciHiH KIMMATTHIK XaFJalblHIa aHICTPAIbIbIK MayChIMIA (aKMaHHAH TaMbI3Fa AEHiH) XKETKUIIKTI XKOFapsl
tuimainikmned (54,3-63,2%) cyt koinaperana «Jlakon» Kyiit TaOyra Gomansl nen kepceTinreH. byi skarmaiina 3cTpycTsl BIHTA-
JAHJBIPATHIH 3aT CYTTi JKOHE Cyaily Ke3eHiHJIeri aHaJblK 60oiybl MYMKiH.. JKa3rbl Ke3eHIe HHIAYLHPIICHTeH KYHIT Ke3ae Konap-
JIaFbI skoFapel eHIMIUTIK (75,0%) O6enrinenmi. KpICKbI joHE KoKTeMri Me3riaepae Oy kepcetkimn Tuicinme 69,3% sxone 60,7%
Kypabl. KyHiTTi pIHTAIQHIBIPYIBIH €H THIMIUTIT %Ka3Fbl Ke3eH e KOWIap/IbIH TOPMOHANIbI bIHTAJIaHABIPYbI Ke3iH/Ie aHBIKTAJ/Ib,
ox Oip Koiira eH ken Ko3bI (0,71) ansiaasl. Kexremri-KbIcKbl Me3ringepae oyt kepcerkim tuicinme 0,37 xaHe 0,58 Kypazbl.

Mep3iMai Ke3eHAe 3CTPYCTHIH TOPMOHANIABI WHAYKIMACBIHBIH THIM/I TEXHOJOTHICHI KbUI OOHBIHA PUTMII CYTTi OHIIpyTe
CYT KOWJTapbIH )KOCTIapiIbl KOOSHTYre MYMKIHAIK Oepei.

TyiiiH ce3ep: CYT aHaNBIKTapbl, aHACTPAJbIbIK KE3€Hi, ICTPOreHIIK LUK, TOPMOHIBIK TEpAIHs, 3CTPYC HHIYKIHSCHI,
HPOTeCTOTCHIEP, YPHIKTaHIBIPY, OHIMIILIIK.

10. A. YOnnamo6aes’, M. . Cesmmonoa’, M. M. Aii6azos?, C. M. CBeTanunbIii’,
H. H. Bonaapenko', C. B. Cucrynos', JI. A. Baiimykanos®, C. O. UsL16ak-00.1', A. Taenos®

lOIr'BOY BO PTAY — MCXA um. K. A.TumupszeBa, MockBa, Poccus,
2Ky6aHCKI/II7I roCyJapCTBEHHBIN arpapHslil yHusepcureT, Kpacnogap, Poccus,
3Bcepocc1/1171c1<0r0 HUMU oBueBoncrsa u ko3oBozcTa — Grumana GPI'BHY «Cesepo-Kaskazckuit ©DHAILL», CraBpomons, Poccus,
*Kasaxckuil HAIHOHAILHBIN arpapHblil yHuBepcuTeT, Anmatsl, Kasaxcran,
5Tapa301<1/1171 rocyaapcTBeHHsblil yuuepcurer uM. M. X. Jlynatu, Tapa3, Kazaxcran

HWHIYKIMS 3CTPYCA Y MOJOYHBIX OBEIl B AH3CTPAJBHBIN TEPAO/T

AHHoTanus. Llensio uccienoBaHus SBISUIOCH H3yUEHHE BO3MOXKHOCTH MHAYKIUN 3CTPYCa y MOJIOYHBIX OBEIl B aHICTPAb-
HBIH IIepUOJ MPUMEHEHHEM PA3INYHBIX TOPMOHAIBHBIX MIPENapaToB U BEISICHEHUE S (GEKTHBHOCTH 3TOTO OHOTEXHOJIIOTHIECKOTO
npueMa.

DKCIEPUMEHTBHI 110 CTUMYJISILIMU T1010BO# 0X0ThI npoBeaeHbl B KOX Hukonaes M.U. Kpsimckoro paitona Kpacnonapckoro
kpasi. OOBEKTOM HCCIIeJOBaHUil ObUIM JAKTHPYIOIIME U CYXOCTOMHBIE OBLBI MOJIOUHOH mopoxbl «Jlakon» ("Lacaune") oOrueit
YHUCIEHHOCTHIO 332 Toi1. B Bo3pacte oT 2,5 10 5 JieT.

[Toka3zaHo, 4yTO B aHICTpaJbHBIA Ce30H (C ¢eBpayisi MO aBrycT) B MPUPOAHO-KIMMATHYECKUX YCIoBHsIX KpacHomapckoro
Kpas ¢ JOCTaTOYHO BBICOKOH 3(pekTuBHOCTBIO (54,3-63,2%) MOXKHO MHIYLMPOBATH MOJIOBYIO OXOTY y OBELl MOJOYHON MOPO/BI
«JIakon». IIpn 3TOM 00BEKTOM CTHMYIHPOBAHHS ICTPyca MOTYT OBITh KaK JIAKTHUPYIOIIUE, TaK H CyXOCTOWHBIE caMKH. Bricokast
OII00TBOPsIeMOCTH (75,0%) y OBen ¢ HHAYINPOBAaHHON OXOTOH yCTaHOBJIEHA B JIETHUH NMEpHOA. B 3UMHUI 1 BECCHHHN CE30HEI
3TOT IOKa3aTellb COCTaBUII COOTBETCTBEHHO 69,3% n 60,7%. Hanbombmas 3 heKTHBHOCTS BBI3BIBAHHS HOJIOBOH OXOTHI YCTAHOB-
JIeHa TIpH TOPMOHAJIBHON CTUMYJISILIMU OBEIl B JICTHUH IEpHOJ, Korza ObUIo moydeHo Haubosbinee gucio srasr (0,71) Ha oxay
00paboTaHHYIO OBIIEeMaTKy. B BeceHHMI 1 3UMHHI CE30HBI 3TOT IMOKa3aTeNib COCTaBmII cooTBeTcTBeHHO 0,37 1 0,58.

D¢ dekTrBHAs TEXHOIOTHS TOPMOHAIBHOIO HMHIYLIMPOBAHHS ICTPYCa B HEIOJIOBOW CE30H IO3BOJISIET NPOBOAUTD IIAHOBOE
Pa3MHOKEHHE MOJIOYHBIX OBEI[ B TEUEHHE BCETO ToJa AJs KPyTJIOr00BOT0 PUTMHUYHOTO MOTy4EHUS] MOJIOKA.

KiroueBble ci10Ba: MOJOYHbBIE OBLIEMATKH, aHICTPANbHBIA NMEPHOJ, SCTPAIBHBIN UK, TOPMOHAJbHAS Tepanus, HHIYKIUSI
3CTpyca, IPOreCTOTeHBI, 0CEMEHEHHE, TII0JOBUTOCTb.
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