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COMPARATIVE STUDY OF FRUITFULNESS OF COW INSEMINATION
OF A MILKING HERD AT VARIOUS LEVELS OF PRODUCTIVITY
IN THE CONDITIONS OF BAYSERKE-AGRO LLP

Abstract. A comparative analysis of the fruitfulness of cow artificial insemination of milking herd at various
levels of productivity was carried out in the conditions of Bayserke-Agro LLP. A study of reproduction performance
of the milking herd was conducted based on the results of work performed from January 2018 to March 2019. The
comparative data include cows artificially inseminated both according to the natural estrous cycle and according to
the hormonal stimulation scheme of the estrus according to the Ovsynch program. It was established that the
variability of the insemination index is directly dependent on the level of cow productivity, while the variability of
this indicator in terms of lactation numbers has not been established. The service period and the insemination index
in high productive groups significantly exceed the optimal indicators, and in groups with milk yields of 6-9 thousand
kg, relatively high reproductive qualities are observed, corresponding to zootechnic norms.

Keywords: artificial insemination, insemination index, service period, estrous cycle, first-calf heifers.

Introduction. The determining factor in the dairy productivity of the herd, along with genetic
potential, feeding and housing conditions, is the reproduction rate. It is known that one of the main factors
determining the insemination index of cows, in addition to a balanced diet, is a certain level of
productivity as well. The relationship between productivity and insemination index was revealed [1], as
the milking capacity index increases above 1000, there is a significant decrease in the proportion of
fecundated cows to 27.8% (P<0.05) while increasing the milking capacity index to 800 does not have a
significant effect [2]. According to research by several authors, indicators of the reproductive function of
cattle have a low coefficient of heritability, in the range of 0.1 - 0.15. Consequently, they are largely
influenced by environmental factors, though their genetic causation is also in no doubt [3]. Insemination at
the age of 20.0 - 21.9 months is further characterized by reduced reproductive traits as an increased seed
consumption for one fruitful insemination, extended service period and low fertility rate. Whereas the
insemination of mating heifers under the age of 13.9 months are distinguished by a high fertility rate and,
accordingly, low seed consumption per fruitful insemination, that indicates a high reproductive trait. At
the same time, the periods of productive use of animals of this group are comparably low. [4, 5].

«At this stage of the dairy cattle husbandry development, which is based on the formation of dairy-
commercial farms with highly productive dairy cattle based on imported animals or the use of foreign
gene pool, there are problems of temporary infertility of animals after calving. The causes of obstetric and
gynecological diseases are driven, first of all, by a weakening of the general resistance of the organism
and a metabolic disorder. The main factor predisposing to the disease is the unbalance of the diet in terms
of acid-base equivalents, minerals, and vitamins, as well as housing conditions and the level of
productivity. A metabolic disorder, in turn, causes endocrine insufficiency and hormonal disorders, which
leads to a disturbance in the neurohumoral regulation of sexual functions and favorable conditions are
created for the development of pathogenic microflora in the genitals causing inflammation processes.» [6].
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It has been established that the milk productivity of Holstein cows increases until the fifth lactation
[7]. Therefore, the high lifetime productivity of cows is a consequence of the good development and
functioning of all organs and systems of vital activity of the organism, including reproductive organs. In
reproduction of high productive dairy cattle, it is necessary to maximize the reproductive capacity of high
productive breeding stock, including first-calf heifers, that will shorten the service period.

Materials and methods of research. The research work was conducted in the dairy complex of
Bayserke-Agro LLP. The main breed is Holstein cattle of Canadian breeding. In accordance with the
technology, the milking herd is allocated by productivity and feeding is based on the average group
productivity. Artificial insemination of cows is carried out once in 12-14 hours from the start of estrus
with ordinary seed, and heifers of the mating contingent are divided by sex (homosexual). The milking
herd is equipped with motion sensors, thanks to which it is possible to accurately determine the time of
estrus onset. The study of pregnancy was performed on the 45-50th day after insemination with
ultrasound. The number of groups of animals is 8, of which 3 groups with an average productivity from 38
to 41 kg (high-yielding, lim. 34-79 kg), 4 groups - from 23 to 27 kg (medium-yielding, lim. 21-33 kg) and
1 group is low-productive with average productivity of 14-16 kg per day. Every 14-16 days, the cows
regroup according to the average milk yield data for the last 5-7 days of lactation.

Artificial insemination of heifers is carried out starting from 12 months of age upon reaching a live
weight of 360 kg.

The aim of the research. Comparative analysis of fruitfulness of cow insemination of milking herd
at various levels of productivity.

Research results. A comparative analysis of reproduction indicators of the milking herd was carried
out based on the results of work performed from January 2018 to March 2019. The comparative data
include cows artificially inseminated both according to the natural estrous cycle and according to the
hormonal stimulation scheme of the estrus upon the Ovsynch program. The stimulation scheme was used
for anovulatory estrous cycle, in the absence of natural estrus for more than 55 days from the time of
calving, with pronounced signs of ovarian dysfunction (ovarian hypofunction) caused by lactation
predominant.

As can be seen from the table, the highest rates of semen consumption per fruitful insemination were
observed in the group with a productivity level of more than 11 thousand kg of milk for 305 days of
lactation, which averaged 2.96 doses. Consequently, the duration of the inter-calving period was longer
than the generally accepted norm by more than 100 days, which is associated with obtaining offspring
from these cows one time in 16 months. Groups with average productivity of less than 8,600 kg of milk
per lactation had the lowest indices of insemination, which amounted to 2.2 and the duration of the service
period corresponded to zootechnic norms. It is also worth noting that the percentage of fruitful
insemination in groups with a yield of more than 10 thousand kg are comparatively low and averaged
from 32 to 36% in spring and summer and from 34 to 38% in autumn and winter. In groups with
indicators of milk yield from 7 to 9 thousand kg per lactation, the average fertility rates during the study
for pregnancy ranged from 38 to 47%, and in cows with milk yield of 6 thousand kg per lactation - not less
than 54% at single insemination.

Table 1 - Comparative results of artificial insemination of cows

Number of animals Average productivity | Seed consumption per Period, days
for 305 days, kg 1 fruitful
insemination, doses Service period Inter-calving period
86 11396+160.8 2.96+0.81 198+13.51 481+13.63
92 10522+150.1 2.72+0.46 192+12.8 475+12.1
98 9053+178.5 2.4+0.38 127£11.9 427+12.32
102 8620+125.3 2.2+0.36 98+10.1 37949.81
58 7002+195 2+0.21 91£10.75 375+10.51
26 6105+203.4 1.85+0.18 80+9.35 364+8.83

— 28 ——
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Also, comparative analysis of the results of artificial insemination according to the number of
lactation, listed in Table 2, was carried out.

Table 2 - Variability of the insemination index of cows by lactations

Age group n Insemination index Age, months
Of the first calving 72 2.4+0.42 23.6+0.26
Of the second calving 83 2.38+0.38 40.1+1.12
Of the third calving and more 45 2.3+0.35 64.74£9.5

For reliable data acquisition, only cows with milk yield from 8.5 thousand to 9.0 thousand kg were
taken into account for 305 days of lactation, i.e. with average milk yield in the amount of 200 animals. Of
these, first-calf heifers in the amount of 72 animals, cows of the second calving - 83 heads and the third
and more calves - 45 heads.

The table shows that the age of registered cows at the time of fruitful insemination averaged 23.6
months for cows of the first calving, 40.1 months for cows of the second calving, and 62.7 months for
cows of the third and more calvings. The insemination indices were identical and in the range of 2.3-2.4,
the yield of offspring at the end of the year for these cows was 86% per 100 females.

In such a way, on the basis of the obtained data, it was established that the variability of the
insemination index is directly dependent on the productivity level of the cows, while the variability of this
indicator in terms of lactation numbers has not been established. The service period and the insemination
index in high productive groups (more than 10 thousand kg of milk for 305 days of lactation) significantly
exceed the optimal indicators, while in the groups with yields of 6-9 thousand kg, relatively high
reproductive traits are observed, corresponding to zootechnic norms.

Foundation for research and source of funding. The program of target financing of the Ministry of
Agriculture of the Republic of Kazakhstan for 2018 - 2020. URN: BR06249249-OT-18 Development of a
comprehensive system to increase productivity and improve the breeding qualities of farm animals, as an
example of Bayserke-Agro LLP.
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“baticepke-Arpo” oKy rFeuTBIME-0HIpicTiK opTansirel” JXKIIC, Anmater 006bIck!, Kasakcran PecryOmmkacsr;
Fapel OLTIM cayaceiHIarel dex JIBIK MEMJIEKETTIK OFOIKETTIK OLTIM BIHBIH MEMIIEKETTIK
“Koraps! 6iniM Gepy canachiHaa exepa EMIIEKETTIK OI0/Ke 6inim Oepy canac E€MIIEKETTI
oprainsirsl - K.A. TumupsizeB aTeiHIarsl Mockey arpapibIK akageMusicsl, Mockey K., Peceit @enepannscer

"BAMCEPKE-ATPO "JKIIIC JKAFJAVBIH/IA OP TYPJII OHIMALIIK JEHTEATHIETT
CAYDBIH TABBIHBIHIAFBI CUBIPJIAPBI YPHIKTAH/IBIPY IBIH
JKEMICTLIITTH CAJIBICTBIPMAJIBI TAJIIAY»

Annoranus. "Baiicepke-Arpo"XKIIC xarmaiiblama cayblH TaOBIHBIHAAFBI CHBIPIAPABI KOJIAAH YPBIKTAHABIPY-
JIBIH OHIMIUIINIH OpTYpJl JeHreliIepiHae CaJbICThIpMalbl Tajmay Kyprisupai. CyT ankaObIHBIH pPENnpOIyKTHBTI
OHIMJIUTITIH caibicThipMainbl Tannay 2018 xeurnelH KaHTapbiHaH 2019 SKBUIABIH HAypBI3bIHA JIEHIH KYpri3iareH
JKYMBICTAPIBIH HOTIDKENepi OoWbIHImA sKypri3inai. CanplcTEIpMalbl IepeKTepre TaOUFH CEeKCyasabl IHUKITE COHKec
JKacaHIBl TYpIE YPHIKTaHIBIPY koHe «OBCHHX» OarmapiaMachlHa COHKEC JKBIHBICTHIK LUK TOPMOHAIIBI
BIHTANAHABIPY CXEMachblHa COHKEC CHBIpJap KaTaabl. YPBIKTAaHABIPY WHICKCIHIH ©3TeprilITiri CHBIpIapIbIH
OHIMJIUTIK JIeHreliHe Tikeneil Toyen/i eKeHi aHbIKTAJIIbI, OYJI PeTTe OChl KOPCETKILITIH CcayblH Meiiepi OoWbIHIIA
e3reprimTiri aHbIKTanMaraH. JKorapbl eHIMAI TONTapAa YPHIKTAHIBIPY KE3€HI MEH HHICKCI CEpBHCI OHTANIBI
KOPCETKIIITEepACH €1dyip achlll Tyceni, ai 6-9 MBIH KI' caybIHAApHl Oap TomTapia 300TEXHUKAIBIK HOpMalapra
ColKec KeJIeTiH CalbICThIPMaIIbl TYPAE )KOFaphl PENPOAYKTHBTI canajiap OenriieH .

Tyiiin ce3mep: >kacaHIbl YPBIKTAHIBIPY, YPBIKTAHABIPY HHIEKCI, CEPBUC-KE3€H, *KBIHBICTBHIK IIMKJ, aJIFalliKbl
TYKBIM.
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"TOO «YuebHbIi HayUHO-TIPOM3BOACTBEHHbIH HIeHTp «Baiicepke-Arpoy, AnvMaTiHCKas 001acTh, peciybmika Kasaxcran
*PoccriicKmii TOCYIapCTBEHHBII arpapHblii yHuBepcHTeT — MOCKOBCKAS CeTbCKOXO3SHCTBEHHAS aKa[eMHST
um. K.A. Tumupssesa, Mocksa, Poccus

CPABHUTEJIBHBIN AHAJIU3 IVIOJJOTBOPHOCTHU OCEMEHEHU S KOPOB JIOMHOI'O CTAJIA
IPU PA3JIMUHBIX YPOBHSX IMMPOAYKTUBHOCTH B YCJIOBUAX TOO «BAHMCEPKE-ATPO»

AnHoTanus. IIpoBeneH CpaBHUTENBHBIN aHAIU3 IUIOAOTBOPHOCTH MCKYCCTBEHHOIO OCEMEHEHHS KOpOB
JIOMHOTO CTaja MPU Pa3IUYHbIX YPOBHIX MPOAYyKTHBHOCTU. B ycioBuax TOO «baiicepke-Arpo». CpaBHUTEIbHBIN
aHaJIU3 IOKa3aTesIedl BOCIPOM3BOJCTBA AOMHOIO CTaja ObUI NMPOBEAEH IO pe3ysibTaTaM PadoT, BHINIOIHEHHBIX 3a
nepuox ¢ auBaps 2018 mo mapr 2019 roma. B cpaBHUTeNbHBIE JaHHBIE BKIHOUEHBI KOPOBBI KaK HCKYCCTBEHHO
OCEMEHEHHBIE [0 €CTECTBEHHOMY NOJIOBOMY LIUKIY, TaK U IO CXEME TOPMOHAIBHOI CTUMYJISILIMU IIOJIOBOM OXOTHI 110
nporpamMme «OBcuHX». bblla ycTaHOBIE€Ha, 4TO H3MEHUUBOCTh HHAEKCA OCEMEHEHUs HAXOAUTCS B IPSIMOI
3aBUCHMOCTH OT YPOBHS HNPOJYKTHBHOCTH KOPOB, IIPH 3TOM M3MEHYMBOCTH JAHHOT'O MOKA3aTeNsl 10 KOINYEeCTBAM
JaKTalMy He ycraHoBieHa. CepBHC MEPHOA W MHIEKC OCEMEHEHHs Y BBICOKONPOAYKTHBHBIX TPYMI 3HAYUTEIBEHO
MPEBBIMIAIOT ONTHMAIbHbIC NOKA3aTENH, a y TPYHI C HAAOSMU 6-9 ThIC. KI' OTMEYEHBI OTHOCHTENIHO BBICOKHE
PENPOAYKTUBHBIE Ka4ECTBA, COOTBETCTBYIOINE 300TEXHUIECKUM HOPMaM.

KnaroueBble cJI0Ba: HMCKyCCTBEHHOE OCEMEHEHHE, HMHICKC OCEMEHEHHs, CEpBUC-TIEPHOA, MOJIOBOW IHKII,
MEPBOTEIKH.
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