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Application of sexed semen of sires in breeding
farms of Kaluga region

ABSTRACT

Relevance. The main direction in the improvement of dairy cattle breeds is the search for ways and methods
of creating highly productive herds. However, the successful solution of these issues is impossible without
the use of modern methods and technologies. Among them, sexed sperm is a sperm divided into X- and
Y-containing spermatozoa. When using sexed sperm in dairy cattle breeding, it is possible to regulate the
receipt of the desired sex (heifers). The effective use of sexed semen will provide farms with a complete set
of their own breeding stock and will allow the sale of heifers.

Methods. The object of research was cows inseminated with sexed sperm of stud bulls of different breeds
in a breeding unit. The fertilization of the breeding stock, the duration of pregnancy, the effect of the season
on fertilization, analytic investigation of calf crop percent were investigated. For analysis the data were used
from the database for zootechnical and pedigree data registration «SELEKS».

Results It was found that the fertilization of heifers from the first insemination with sexed sperm was 38,8%,
subsequently it decreased and amounted to 27,7% at the second insemination, 5,5% at the third. 28%
remained infertile, 72% of heifers from the total remained pregnant. 85% of live heifers and 15% of bulls
were obtained. During the initial insemination of cows of the first calving with sexed sperm, 27,7% of cows
became pregnant, with repeated insemination — 27,7%. Fertilization decreased, 39,1% of the animals
remained infertile. The best results of fertilization of breeding stock using sexed semen were obtained
during the primary insemination of heifers
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NMpuMeHeHne ceKCUpPOBaHHOI0 CeMeHMU ObIKOB-
npon3soauTtesieil B NJ1IeMEeHHbIX X039UCcTBaXx
Kanyxckou oonactu

PE3IOME

AKTyanbHOCTb. [MaBHLIM HANPaBIEHUEM B COBEPLUEHCTBOBAHMMN MOJIOYHbIX MOPOL, CKOTA ABNSETCS U3bl-
CKaHwue nyTelt 1 MeToa0B CO3[aHNs BbICOKONPOAYKTUBHbLIX cTaf. OQHAKO yCrelHOe pelleHne HeBO3MOX-
HO 6e3 MCnoNb30BaHMS COBPEMEHHBLIX METOAOB M TexHonoruit. Cpeam HUX — CeKcrpoBaHHas cnepma
(paspeneHHas Ha X- n Y-cogepxawme cnepmatosomngst). MNpy ncnonb3o0BaHUM CEKCMPOBAHHON CnepMmbl
B MOJIOYHOM CKOTOBOZCTBE MOXHO PEryMpoBaTh NOJlydeHne XenaeMoro nona (tenovek). dpdekTneHoe
NPUMEHEHNE CEKCUPOBAHHOI0 CEMEHM 06eCneymnT Xo3aiicTBaM KOMNNekTauuo coOCTBEHHLIM MATOYHbIM
NOrosoBLEM 1 MO3BOAUT NPOBOAUTL MPOAAXY TENTOK.

MeToabl. OGLEKT MCCNe0BaHU — KOPOBbl, 0CEMEHEHHbIE CEKCMPOBAHHOM CNepMOoit BbIKOB-MPON3BO-
OuTenen pasHbix Nopoa, (axepceiickont, Swedish Red, kpacHoI 1aTckoit) B MNEMEHHOM PENPOAYKTOPE.
M3yyeHbl 0N1040TBOPSEMOCTb MATOYHOMO MOr0/10BbS, MPOAOIKNTENIbHOCTb CTENBHOCTU, BANSIHME CE30HA
Ha OnJI0A0TBOPSIEMOCTb, aHANN3 BbIXOAA TENOYEK B Npunioge. Jna aHanm3a ucnonb3oBannch AaHHbIE U3
6a3bl A1 PErMcTpaLmm 300TEXHUYECKUX U MAEMEHHbIX AaHHbIX «CEJTOKC».

PesynbTaTbl. YCTAHOBMEHO YTO OMIIOAOTBOPSIEMOCTb TENIOK OT MEPBOrO OCEMEHEHWSI CEKCUPOBAHHOM
cnepmoii 6bina 38,8%, B nocnenyioLeM OHa CHUXanachk U cocTaBuia Npu BTOPOM oceMeHeHun 27,7%,
npu TpeTbeM — 5,5%. BecnnogHbiMu ocTanuck 28%, cTenbHbIMU — 72% Tenok oT 06LLEro KonMyecTsa.
MonyyeHo 85% xuBbix Teno4ek 1 15% 6biukoB. Mpy NepBUYHOM OCEMEHEHMUM KOPOB NEPBOro OTesia CeKCU-
POBaHHO CNEPMOIi1 cTanm cTenbHbIMK 27,7%, Npy NOBTOPHOM — 27,7%, 6ecnnofgHbiMu octanuck 39,1%.
Jlyywime pesynbrathl ONNOAOTBOPSIEMOCTM MATOYHOTO MOr0/10BbSI C UCMONb30BaHMEM CEKCUPOBAHHOTO Ce-
MEHW NoJyYeHbl NPU NEPBUYHOM OCEMEHEHWU TESNOK.

KnioyeBsbie crioBa: XVBOTHbIE, CEKCMPOBaHHas crnepma, Obiku, TensaTa, onnoaoTBopPAoLLAs Cro-
COOHOCTb, CTEJIbHOCTh

Ansa untuposanusa: Carvosa 3.C., Masypos B.H. MpumeHeHne cekcupoBaHHOMO CeMeHm ObIKOB-
NPOU3BOAMTENEN B NIEMEHHBIX X03a/icTBax Kanyxckol obnactu. ArpapHas Hayka. 2023; 369(4):
75-79. https://doi.org/10.32634/0869-8155-2023-369-4-75-79 (In English).

© CaHoBa 3.C., Masypos B.H.

ArpapHas Hayka | ISSN 0869-8155 (print) | ISSN 2686-701X (online)

75




76

BeepeHune/Introduction

In modern highly productive dairy cattle breeding, there
is a significant decrease in the reproductive ability of cows.
At the same time, only 50% of the resulting offspring are
heifers, which are necessary for annual entry into the herd,
in order to maintain reproduction in each farm [1, 2]. With
this state of affairs in many gardens, the issue of getting
more heifers is acute. The effective use of sexed semen
provides farms with a complete set of their own breeding
stock and allows for the sale of heifers [3, 4].

In recent years, serious efforts have been made in the
Kaluga Region (Russia) aimed at stabilizing and developing
the cattle breeding industry. New farms are being actively
built, old ones are being reconstructed. The average dairy
productivity of cows in the region in 2020 was 8070 kg. Many
farms buy cattle abroad. Also in the region, much attention is
paid to the issues of herd reproduction and improvement of
breeding qualities of animals, work is actively carried out on
the qualitative transformation of domestic dairy breeds with
the involvement of the best global gene pool (Collection,
Breeding work in animal husbandry of the Kaluga region
(2020).

In the future, the main direction in improving dairy cattle
breeds is to find ways and methods of creating highly
productive herds. However, the successful solution of these
issues is impossible without the use of modern methods
and technologies [5-7]. Among them the sexed sperm —
is a sperm divided into X- and Y-containing spermatozoa.
Of course, it should be noted that this is a very subtle
biotechnological method and before using it, you need to
clearly understand its prospects and problems [8, 9]. For
our region, sexed sperm is an opportunity to overcome
the trend of reducing the breeding stock of cattle in the
shortest possible time, and for breeding farms — to update
the livestock and increase breeding sales. However, while
the industry is not ready for the large-scale use of sexed
sperm, it is necessary to study this method, based on
the generalization of the experience of farms where this
biotechnological method brings good results. This issue is
relevant not only for agricultural enterprises of the Russian
Federation, but also for foreign ones too, as a difficult
problem of extended reproduction of the herd has appeared
[10, 11]. In such conditions, it is difficult to count on a
significant increase in the breeding stock at the expense
of own resources [12, 13]. It is expensive to purchase herd
replacements (especially in foreign countries). That is why
it is necessary to use your own reserves to increase the
number of repair young.

In this regard, the purpose of our researches work was to
study the fertilization of the breeding stock as a result of the
use of sperm of bulls divided by sex (biological method of
reproduction) on the example of farms in the Kaluga region.

MaTtepuan u meToabl UCCnenoBaHusa /

Materials and methods

The sources of information were the data of zootechnical
and breeding records, on the basis of which a database
was created in the MS Excel program. Experimental data
were processed by the method of variational using the
Microsoft Excel 2000 program. All calculations of indicators
of reproductive function of live cows and heifers are given on
01.01.2020. The analysis was carried out on three breeds
(red Danish, Swedish red and Jersey) in LLC «Moloko
Group». Insemination of heifers with sexed sperm of these
breeds started in 2018. All used bulls are selected with the
best heredity in terms of milk productivity, reproductive
abilities, ease of calving and exterior.

Data collection was carried out on the basis of three
farms of the Kaluga region of the breeding producers of LLC
«Moloko Group» (breeds: Jersey, Danish Red and Swedish
ed) Sukhinichi region, farm of LLC «Swiss milk» (black-and-
white breed, holstinized) of the Dzerzhinsky district and the
breeding plant of JSC «Krivskoye» (Kholmogorskaya breed,
holstinized) of the Borovski region.

The main direction in the development of farms is breeding
breeding animals in order to meet the needs of agricultural
producers, milk production and processing. The research
material was the indicators of fertilization of heifers when using
the semen of the presented stud bulls and the characteristics
of stud bulls of different breeds in the breeding producers of
the region. The system of keeping animals in the farm is year-
round stable, the method of keeping cows is loose. Animals
are placed in sections depending on their physiological state
and productivity. From the maternity ward, newborn calves
are transferred to individual houses in a day, where they are
kept for three weeks, then up to 6—8 months in boxes of 8
heads. The company practices only artificial insemination of
cows and heifers.

Sexed sperm for LLC «Moloko Group» was purchased
from International LLC Geneticist Rus (Moscow, Russia.)

The research material was the indicators of fertilization of
heifers when using the semen of the presented stud bulls
and the characteristics of stud bulls of different breeds in
the breeding farm LLC «Moloko Group» in Sukhinichi region.
The system of keeping animals in the farm is year-round
stable, the method of keeping cows is loose. Animals are
placed in sections depending on their physiological state
and productivity. From the maternity ward, newborn calves
are transferred to individual houses in a day, where they are
kept for three weeks, then up to 6-8 months in boxes of 8
heads. The company practices only artificial insemination of
cows and heifers. Sexed sperm for LLC «Moloko Group» was
purchased from International LLC Geneticist Rus.

PesynbraTtbl n 06cyxaeHus /

Results and discussion

All purebred breeding bulls with sexed sperm have
excellent indicators of origin, ancestral productivity, and
are evaluated by the quality of offspring. They were used
on heifers of the corresponding breeds of the same quality,
in the same conditions of maintenance and feeding, so the
data obtained reflect a reliable picture.

The experience of using sexed sperm in other regions
shows that the fertilization rate at the first insemination
ranges from 35 to 60%. Table 1 shows the data on
insemination of heifers of different breeds with sexed sperm
from 2018 to 2020 in LLC «Moloko Group».

| Photo 1. Bull James breed Jersey (author's photo)
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Photo 2. Jersey breed cow in LLC «Moloko Group», (author's
photo)

| Table 2. Insemination data of heifers in LLC «Moloko Group» with sexed semen by bulls

:::i:::‘: Breed Quantity

heads
James 19 10
Quintano Jersey 95 40
Huzar 135 64
Abraham 66 37
Donato 150 79

Danish Red

Thiago 29 16
Hopkins 20 7
Borne 86 50
Viking Swedish Red 3 1
Total 603 304

| Fig. 1. The proportion of pregnant heifers when using different bulls
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Table 1. Data on insemination of heifers of different breeds by
«Moloko Group» LLC with sexed semen

Pregnant
Breed _Quanflty of
inseminated
heads %
Jersey 249 114 45.7
Danish Red 265 139 52.4
Swedish red 89 51 57.3
Total 603 304 50.4

sperm divided by sex, the fertilization
of heifers was obtained at the level
of 57%; the yield of heifers in the
offspring was 87.7% (Kucheryavenko

Pregnant

%

52.6 A.V. and oth.).

421 Dataoninseminationand pregnancy
of heifers of Jersey, red Danish and

ar.4 Swedish red breeds by bulls are

56.1 presented in table 2 and picture 1.

50.7 The largest number of pregnant
heifers were from insemination with

55.2 sperm of bulls: James in the Jersey

35.0 breed; Abraham, Donato, Thiago —

58.0 in the red Danish and Born, in the
Swedish red.

33.3 The proportion of pregnant heifers

50.4 inseminated with sexed sperm ranged

from 33.3 to 58.0 (fig. 1).

To maximize milk production, it is
necessary to maintain a high level of
reproduction of the herd, to ensure timely
fruitful insemination of cows and heifers
for the annual production of offspring.
One of the criteria for reproduction
is the insemination index, which is an
indicator of the number of inseminations
of queens per fruitful one. Under normal
conditions of feeding, maintenance
and organization of insemination, this
indicator is 1.5-2.0.

Bulls have a certain influence on
the pregnancy of heifers. Thus, the
highest percentage of pregnancy of
heifers was revealed in the bull Born
and Abraham (fig. 1).

33.3

James
Quintano
Huzar
Abraham
Donato
Thiago

A total of 603 heifers were inseminated during this
period, the proportion of pregnant was 50.4%. In the Jersey
breed, 249 heifers or 52.4% were inseminated, of which 114
heads or 45.7% were pregnant, in the red Danish breed —
265 heads of which 139 or 52.4% were pregnant. The
highest percentage of pregnancy of heifers was noted in
the breed Swedish Red — 57.3. In the Kuban, when using

369 (4) ® 2023 | Agrarian science | ArpapHas Hayka

Hopkins

! The insemination index of cows and
heifers does not go beyond the optimal
values and is 1.7 for cows, 1.5 for
heifers in LLC «Moloko Group».

Table 3 presents data on the
influence of the season of the year on insemination and
pregnancy of heifers for 2018-2019.

Most of all heifers, 149 heads, were inseminated in
summer of 2018, 82 of them were pregnant, 42 heads or
36.2% of 116 inseminated heads in the fall of 2019 were
pregnant. Low pregnancy rate (36,2%) of heifers in the fall
can be interpreted by gynecological diseases.

Borne
Viking
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Table 3. The influence of the season on insemination and

pregnancy of heifers
Season Number of Pregnant
inseminated heads "

2018 year
s 149 82 55.0
autumn 75 34 45.3
e 4 26 59.1
2019 year
spring 85 = .
S 86 45 52.3
autumn 116 e 562
winter 48 - .3

Table 4. Characteristics of heifers inseminated with the sperm of
breeding bulls, divided by sex

Nickname Duration of
and number Number of Age of 1st Live weight, pregnancy
of the stud heads insemination kg of heifers,
bulls days
Osofine 8 15 400 278
Nators 12 15 405 280
Donny 10 15 402 268
On average
for bulls
divided by 27 15 400 274
gender

The lowest percentage of identified pregnant heifers
was observed in autumn both in 2018 (45.3%) and 2019
(36.2%), in all other seasons the percentage of pregnant
heifers was more than 50%. The highest 58.3-59.1% were
recorded in the winter of 2018-2019.

Using a linear type of regression, a correlation and
regression analysis of the effect of insemination of heifers
on their pregnancy was carried out.

The correlation coefficient between insemination (the
number of fruitfully inseminated) and the pregnancy of
heifers is high and is 0.841, the coefficient of determination
is 0.707. This means that the pregnancy rate of heifers is
70.1% dependent on their insemination.

According to the successful insemination of heifers, it is
possible to predict their pregnancy (fig. 2).

Table 4 shows the characteristics of heifers inseminated
with sexed sperm of breeding bulls, the heifers selected in
groups for insemination had the same live weight of 400 kg
and the age of the first insemination was 15 months.

As can be noted, the age of insemination of heifers with
separated sperm is on average 15 months with a live weight
of 400 kg. The difference between these indicators and the
control is unreliable (p > 0,05).

In some farms, insemination currently begins at 14-15
months. The duration of pregnancy in the registered heifers
inseminated with separated sperm is 268-278 days, on
average 274 days. This indicator is within the physiological
norm and does not significantly differ from control bulls.

Fig. 2. Prediction based on autoregression of one of the signs (in
this case, insemination of heifers)

% 20 - inseminated heads . y=0,5068x0,0177
18 | R2=0,7074

16
14 -
12

10

Fig. 3. The influence of the calf's sex on the ease of calving in first-
born heifers

% 14 -

12,6
12 4 10,7
10 - 9,4
8 -
6 4,9
4 -
2 -
0
heavy stillbirths
m bull calves

As can be seen from figure 3, at the birth of heifers, 2
times less severe calving was received and more than 3%
stillborn, compared with the birth of bulls.

The economic difference can be calculated by multiplying
the number of stillbirths by the price of one calf if it were
born alive. In addition, the farm may lose the calf's mother.
And those heifers who survive after heavy calving are more
likely to experience difficulties at the beginning of lactation,
have low productivity and more problems with health and
fertilization.

BbiBogbl/Conclusion

The use of sexed sperm in individual breeding farms of
the Kaluga region has an average fertilization rate of 55%.

In LLC «Moloko Group» the average share of pregnant
heifers was 50.4%, with fluctuations from 33.3 to 56.1%.
In the Jersey breed 45.7%, in the red Danish heifers 52.5%
in LLC «Moloko Group». The highest percentage (57.3) of
pregnant heifers was observed in Swedish Red cows. The
largest number of pregnant heifers from the insemination
of bulls: James in the Jersey breed; Abraham, Donato,
Thiago — in the red Danish and Born, in the Swedish Red.
The number of inseminations, on average per fruitful one,
was 1.7 for cows and 1.5 for heifers.

The lowest percentage of identified pregnant heifers was
observed in autumn from 36.2 to 45.3%, in all other seasons
the percentage of identified pregnant heifers was more than
50%. The highest pregnancy percentage 58.3-59.1% were
recorded in winter.
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Bce aBTOpbI HECYT OTBETCTBEHHOCTbL 3a CBOIO paboTy v NpeacTaBeH-
HblE AaHHbIE.

Bce aBTOpbI BHEC/IM PABHbIN BKAL B 9Ty Hay4HYt0 paboTy.

ABTOPbI B PABHOM CTEMEHUN y4aCTBOBAIM B HANUCAHWUMN PYKOMUCH U
HeCyT paBHYIO OTBETCTBEHHOCTb 3a Niaruar.

ABTOPbI 3aSIBASIOT 06 OTCYTCTBUM KOH(MIMKTA MHTEPECOB.
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