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COMPARATIVE ASSESSMENT OF FERTILIZATION RATE
OF HEIFERS AT INSEMINATION WITH SEXED SEMEN

Abstract. The article presents the results of artificial insemination of Holstein-Friesian heifers. The research
was performed on a comparative analysis of the fertility of insemination of the Holstein-Friesian mating heifers
according to the hormonal stimulation program and natural estrus, and the analysis of the fertility of the heifers
inseminated by semen divided by sex over the 2nd estrous cycle was carried out.As a result, 133 animals were
inseminated with same-sex seed and after 40-45 days during a rectal examination with an ultrasound scan, 61.6% of
heifers were recognized as pregnant and corresponded to the insemination date. In the group of heifers hormonally
treated, a pregnancy amounted to 53.9%. According to the results of artificial insemination of mating heifers in two
estrous cycles, the average fruitfulness out of 247 recorded inseminations was 59% and the insemination rate at the
end of two inseminations was 1.69, of which 1.68 in the first insemination and 1.7 in the second insemination.

Keywords: sexed semen, fruitfulness of insemination, mating heifers, Holstein-Friesian breed, pregnancy,
barrenness, artificial insemination, synchronization, estrus, sexual cycle, thawing of semen, prostaglandin.

Introduction. In Kazakhstan the most important direction in the development of animal husbandry is
the intensification of production, based on modemn scientific achievements ensuring high productivity of
animal products. The introduction of advanced technologics for the production of livestock products
creates the conditions for the most complete manifestation of the genetic capacity of animals. At the same
time, particular importance is attached to the development and mastering of effective methods of bio-
technology, the creation on their basis of effective methods of reproduction of high-value farm animals.

Over the past decades, biological science is rapidly developing and setting up new directions that not
only help to solve problems, but also outlines the paths of a fundamentally new biological production,
which has long been putting production practice in front of science. The rapidly expanding knowledge of
life processes not only allows these processes to be adapted for practical purposes, but also to manage
them, as well as to create very promising new systems in practical terms that do not exist in nature,
although they are similar to existing ones.

A drastic solution to the problem of animal reproduction is currently based on the transition to non-
traditional ways of increasing fertility. For this purpose, a number of biotechnological methods are used,
based on in-depth studies of reproductive function, the hormonal status of its regulation, and also on the
improvement of reproduction techniques. The need to use a sexed semen in order to accelerate the
breeding stock expansion in breeding farms is beyond doubt.

Currently, in practice, many farms use it, despite the relatively high cost with low fertility. Relatively
average fertility of same-sex semen in comparison with the usual one is below 5 to 25%, which also
depends on some external factors, as the qualification of inseminator, the general condition, and level of
preparing animals, stress factors. To obtain effective results, semen producers recommend sticking to
certain parameters, such as temperature and time of defrosting, terms of artificial insemination, optimal
age and live weight of mating heifers, the time limit for introducing semen into the genital tract after
defrosting.
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Expressly recommend not to inseminate lactating cows, as well as in combination with programs of
hormonal estrus synchronization, as this can lead to a significant decrease in results. In this regard, we
carried out research work on a comparative assessment of the fertilization rate of mating heifers of the
Holstein-Friesian breed upon the hormonal stimulation program and natural estrus, and also we analyzed
the fruitfulness of insemination of the heifers with semen divided by sex in 2 estrous cycles.

The basis for performing the research work. State order by the Ministry of Agriculture of the
Republic of Kazakhstan for 2018-2020. Budget Program 267 "Increasing the accessibility of knowledge
and research", subprogram 101 "Program-targeted funding of research and activities" on the topic
"Transfer and adaptation of technologies for automating technological processes of livestock production
on the basis of model farms in dairy cattle breeding using 100 cows from different regions of the Republic
of Kazakhstan".

Material and research methods. The research work was carried out on the basis of the dairy
complex PZ Almaty of Talgar district, Almaty region The main breed of the dairy complex is the cattle of
the Holstein-Friesian breed of German and Dutch breeding. The number of mating heifers at the time of
the experiment on the farm was 263 animals aged 12 to 16 months old, with a live weight from 350 to
460 kg, of which 196 animals were selected for conducting research from April to July 2019.

The synchronization program for heifers was carried out according to the classical scheme, which
provides for the injection of prostaglandin with an interval of 11 days. Artificial insemination was carried
out in identifying signs of estrus 12-14 hours after the injection of the drug within 2-4 days. The property
of prostaglandin drugs is based on the absorption of yellow body secreting progesterone hormone, which
inhibits the subsequent start of the estrus [1, 2].

A considerable aspect of the modern technology of reproduction of cattle is hormonal stimulation [3].
On that basis, before the hormonal treatment, animals were examined rectally to determine the size and
shape of the ovaries, the presence, and severity of the yellow body [1, 2]. The luteal phase of the cycle
corresponds to the optimal time for an injection of drugs.Prostaglandin is administered intramuscularly at
doses indicated in the instructions. This scheme allows to identify in the estrus with subsequent
insemination of at least 60% of the treated livestock population with two injections of prostaglandin. As a
rule, animals are bulling 48-72 hours after injection of the drug. Non-bulling animals are re-treated
10-11 days after the first injection of PG F*-a.

Semen thawing was carried out in a water bath at a temperature of 36°C for 35 seconds and the
maximum time from thawing to insemination period was no more than 10 minutes. Artificial insemination
was performed once without the use of the gonadotropin-releasing hormone. For artificial insemination of
Holstein-Friesian heifers, frozen-thawed semen was selected, divided by the sex of a servicing bull
Marvel (Sex Ultra 4M) with a concentration of 4 million spermium in a single dose.

Research results. In dairy cattle breeding, the economically feasible efficiency of reproduction of
broodstock and the use of genetically healthy livestock are of paramount importance [4]. The issue of
using purebred breeding and industrial crossbreeding of cattle have a special value, in order to obtain
carly maturing offspring during reproduction. [5].

Currently, despite the indisputable achievements in reproductive physiology, the efficiency of
reproduction has a steady tendency to decrease. In this regard, the task of the research was to study the ef-
fectiveness of artificial insemination of heifers with sexed semen in conditions of farms in Almaty region.

The practical application of frozen, sexedsemenof servicing bulls, has begun in a number of countries
since 2000. At the same time, different countries have obtained unequivocal results on the fertility of
females and the sex ratio in the offspring. According to researchers, when studying the effectiveness of
artificial insemination of heifers with sexed semen, it was shown that fruitfulness from single inse-
mination in three experimental farms was 25.6%, 45.3%, and 52.7% respectively, and obtaining calves
from insemination with sexed semen was obtained in offspring 90.6% of females compared to 46.1% of
females in the control group, inseminated by common semen [6, 7].

As can be seen from the table, at natural estrus, 133 heifers of Holstein-Friesian breed were inse-
minated with same-sex semen, of which during two estrous cycles (45 days) after insemination 14 animals
returned to estrus. After 1.5 months (40-45 days), during rectal examination with ultrasound, 82 cows
were recognized as pregnant animals (61.6% of fruitful insemination) and corresponded to the date of
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Table 1 — Comparative results of insemination and pregnancy of heifers during insemination with sexed semen

. At a natural estrus, animals Athormonal stimulation, animals
Indicators
n % n %
Selected and undergone artificial insemination 133 100 63 100
Returntoestrus 37 278 14 222
Pregnant 82 61.6 34 53.9
Dry 14 10.6 15 238

insemination, and 14 animals or 10.6% were dry. In the group of hormonally treated heifers, of 63 cows,
14 heifers returned to estrus and 34 heifers were pregnant in the study on ultrasound, which amounted to
53.9%, and 15 animals or 23.8% were dry.

Thus, according to the results of 2 groups of animals inseminated with same-sex frozen-thawed
semen in hormonally treated heifers, the fertilization rate was lower by 7.7% - 61.6% versus 53.9%
respectively.

It was established that the main factor of grouping during the work was the daily selection from the
livestock of heifers as they came to estrus and, accordingly, the group of heifers selected for hormonal
treatment consisted of animals which more than 1.5 months have not shown sexual signs. This means
some violation of the reproductive function.

Table 2 — Results of insemination of the Holstein-Friesian heifers with sexed semen in two rounds

i Artificially inseminated, animals Pregnant, animals
Indicators
n n %
Firstartificialinsemination 196 116 59.1
Repeated artificial insemination 51 30 538
(repeat breeding after the 1st artificial insemination) '
Total 247 146 59

According to the results of artificial insemination of mating heifers in two rounds, the average
percentage of fruitfulness out of 247 recorded inseminations was 59%, while significant differences in
two inseminations were not observed and were 59.1 and 58.8%, respectively. At the same time, the
average insemination rate at the end of two inseminations was 1.69, of which 1.68 in the first insemi-
nation and 1.7 in the second insemination.
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JKbIHBICHI BOMBIHIIIA BOJIIHI'EH ¥YPLIKIIEH YPBIKTAHABIPY KE3IHIAET'T
KAIIAPJAPABIH ¥YPBIKTAH/ABIPBIJIYBIH CAJBICTBIPMAJIBI BAFAJTIAY

AnnoTtamus. Makanaga rommTuHO-(QpH3 TYKbIMIAC KAImapiapabl KONJIAH YPBIKTAHABIPY HOTHXKEIEpi Oe-
pitreH. ["apMOHANBABI BIHTATAHABIPY KOHE TAOWFH KBIHBICTBHIK KYHICy OarmapramMachl OOMBIHINA TOMMITHHO-(QPI3
TYKBIMBIHBIH IHAFBUTBICTHIPY KAIIBIPIAPBIHBIH YPHIKTAHYBIHBIH JKCMICTIIITIH CAJBICTHIPMAlbl Tannay OOWBIHIIA
3¢PTTCY KYMBICHI KYPTi3LIAi, COHAAN-aK 2-Ii SKBIHBICTHIK UK OOMBIHINA >KBIHBICTICH OOJIHTCH KAIIapiiapIbIH
TYKBIMMCH YPBIKTAHIBIPBUIYBIHBIH SKEMICTLMTIHE Tajmay kypriziami. Hormwkecinme 133 Oac xamapmapasrH Oip
SKBIHBICTBI TYKBIMBIMEH YPBIKTAHABIPBUIbIN, 40-45 xyHHEH Keitin Y /I3 pexrampai eprreyinae 61,6 % Ovas men
TAHBUIBIN, YPBIKTAHABIPY KYHIHC COMKEC Keiami. [OpMOHIBIK OHACITCH KAIMAPIAPABIH TOOBI OOMBIHIIA Oya3IbIK
53,9% xypazmel. Kamapnapapl KomaH YpBIKTAHABIPYIBIH CKION >KBIHBICTHIK UKL HOTHKEICPI OOMBIHIIA ECEIKE
anelHFaH 247 YPBIKTAHABIPYIBIH OpTama Haubei3sl 59% - Abl Kypaasl >KOHE €Ki YPBIKTAHABIPY KOPBITHIHIBICHI
OolibIHIIa YPHIKTaHABIPY KO3 duuueHTi 1,69-161 Kypaasl, OHBIH imIiHAe OipiHII YPHIKTAaHABIPY OoHbIHIIA 1,68 skoHE
EKIHIII YPBIKTAaHABIPY OOHbIHIIA 1,7-Hi KypamsL.

Tyiiin cesaep: >KbIHBICHI OOMBIHIIA OOTIHICH TYKBIM, YPBIKTAHIBIPYABIH KEMICTI OOJYBI, IAFBIIBICTBIPATHIH
Kamiapiap, TOJMTHHO-(PPHU3 TYKBIMAAPBL, OYa3abIK, KbICHIPIBIK, sKACAHIbI YPHIKTAHABIPY, CHHXPOH/AY, >KBIHBICTHIK
KYIJI€ey, KBIHBICTBIK UKL, YPBIKTHI 5KIOITY, TPOCTATIAHIHH.
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CPABHHUTEJIBHASA OIEHKA OILVIOJOTBOPAEMOCTH TEJOK
P OCEMEHEHMH CEMEHEM PA3JEJEHHOE IO ITOJY

AmnnoTtanust. B crarbe mpeacTaBieHbl pe3yiIbTaThl MPOBEACHUS HCKYCCTBEHHOTO OCEMEHECHHMS TEJOK TOJII-
THHO-(PpHU3CKOM mopoasl. Bhima mpoBeneHa HCCIea0BAaTEIbCKAA PAdOTA IO CPABHHUTEILHOMY AHAIH3Y ILIOAOTBOP-
HOCTH OCEMCHCHHS CIYyYHBIX TEIOK TOJIITHHO-()PHU3CKOH MOPOIBI IO HMPOTPAMME TOPMOHATIBHOW CTUMYJUIIHH H
€CTCCTBCHHOU MOJOBOM OXOTE, a TAKXKEC IMPOBSACH AHATH3 IIOJOTBOPHOCTH OCEMCHEHHA TEIOK CEMEHEM pasic-
JICHHOC TI0 TIOJIy IO 2-M TOJIOBBIM IMKJIaM. B pe3yapTare ObLTO OCEMECHEHO OHOTIONBIM CEMCHEM 133 TOJI. TCIOK, H
uepe3 40-45 mH. mpu pekTaabHOM HccaeaoBanud Ha Y3U 61,6 % ObIiH mpHU3HAHBI CTCIEHBIMH H COOTBETCTBOBAH
Jare oceMeHeHus. [1o rpymnme TeI0K rOPMOHAIBHO 00PAa0OTAHHBIX CTEIBHOCTH cocTraBuna 53,9%. I1o pesyxbraram
HCKYCCTBEHHOTO OCEMEHCHUSI CIYYHBIX TEJIOK IO ABYM IOJOBBIM IHKIAM CPEIHHH NMPOICHT IUIOAOTBOPHOCTH M3
247 yuTCHHBIX OCEMCHEHHH coOCTaBUI 59 % W KO3()(HUMECHT OCEMCHICMOCTH II0 HTOTaM [BYX OCCMCHCHHUH
cocTasul 1,69, H3 HUX IO MEPBOMY OCEMEHEHHIO 1,68 1 1,7 o BTOpoMy.

Kimo1ueBbie c/I0Ba: ceMs Pa3IesICHHOS MO MOy, IDIOJAOTBOPHOCTh OCEMEHEHHS, CIyYHBIC TEJIKH, TOITHHO-
(hpusckast mopoaa, CTEIBHOCTD, SIIOBOCTh, HCKYCCTBEHHOE OCEMEHCHHUE, CHHXPOHM3AL, TT0JIOBAs 0XO0TA, MOJOBOH
LUK, PA3MOPAKUBAHUC CEMEHH, IPOCTATIAHIHH.
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