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THE ESTIMATED BREEDING VALUE
OF SERVICING BULLS OF DOMESTIC BREEDS
BY OFFSPRING QUALITY USING THE BLUP METHOD

Abstract. The official method for the estimated breeding value of bulls by the quality of offspring in the
Republic of Kazakhstan is the Guidelines for examination bulls of dairy and dairy and meat breeds on the quality of
the offspring. This method is easily applicable in practice, but it takes a long time to get the results. In particular, it
does not take into account genetic differences between groups of animals and the genetic trend in the population. For
the assessment of the breeding value of the servicing bulls according to the Guidelines to give an unbiased forecast
of the bulls’ genotype, a closed breeding system is necessary, which is impossible under current conditions of the
widespread use of imported bulls.

The research aimed at improving breeding programs, including assessing the breeding value of servicing bulls
of dairy breeds using BLUP methods based on the productive qualities of a dairy cattle array in Kazakhstan,
determines the essence of this work.

Research in this sphere is driven by the need to harmonize domestic and international methods for evaluating
the breeding value of dairy cattle and to introduce the BLUP method in the domestic livestock industry.

At this stage, the planned studies are relevant and it will contribute to the improvement of selective and
breeding work, taking into account the relationship of dairy productivity with their linear belonging and assessment
by the quality of the offspring using the BLUP methods.

The work is aimed at identifying the best servicing bulls for subsequent custom mating. At the same time, the
possibilities of electronic animal databases are widely used, as well as the possibilities of genomic selection.

It is assumed that this selection method will track all genetic variation according to economically valuable
traits, which will allow obtaining accurate EBV from candidates for selection. Thus, it can be summarized that the
improvement of breeding programs in Kazakhstan using world experience in introducing the latest technologies and
programs will make it possible to do breeding of farm animals at an entirely different level. Along with these
technologies, the introduction of the genomic evaluation of breeding value in practical breeding will significantly
accelerate the rate of genetic improvement of domestic dairy cattle breeds.

It was established that the use of the BLUP method in the calculation gives a more accurate selection of animals
for mating with the desired traits. Depending on the changing conditions, other factors and effects of influence on the
trait can be additionally added to the BLUP AM base model.

As of 2013, in all the countries cited, the index of somatic cells in milk has already been taken into account in
the structure of the EBV (Estimated Breeding Value) of Holstein animals. At the same time, the structural share of
this indicator for countries can be up to 15%. It is noted that for the first time, in 1996, the indicator of the number of
somatic cells in milk was included in the calculation of the EBV in countries such as Germany and Israel.

It was found that in Israel, the formula for calculating the EBV (PD - Predicated difference) was as follows:

where PD%- Israelitic EBV 1996 of Holstein cows; KCK - the number of somatic cells in one milliliter of milk.

In Germany, the estimation of the breeding value of cows by the number of somatic cells in milk has been
carried out since 1996. Before calculating the indices directly, to achieve a normal distribution of the result values of
the milk analysis by the number of somatic cells, the data obtained are subjected to a logarithmic transformation.
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In accordance with international standards, the so-called Linear Somatic CellScore (SCS) scale was chosen for
the logarithmic transformation of data, the formula:

where, SCS - an estimate of the number of somatic cells; Zellzahl - concentration of somatic cells in 1 ml of milk;
log2 - logarithm to base 2.

Based on the results of our research, we consider it appropriate to offer for use in Kazakhstan the following
formulas for calculating the estimated breeding value by the udder health:

where: Cp - absolute genetic difference of the number for somatic cells of the estimated cow from the average in the
population; log& - logarithm of somatic cell concentration of the evaluated cow; log” - the average of the
logarithms of the concentration of somatic cells in the population; h2- somatic cell heritability estimate of 0.1.

Mc= | w100,

where: /c - relative index of the udder health; Cn - the average of the logarithms of the somatic cells concentration
in the population; Cp - an absolute genetic difference of the logarithm of the somatic cells concentration of the
evaluated cow from the average population value obtained by the formula 15.

The statistical model for the estimated breeding value of animals by the exterior is expressed by the following
formula.

Yijdmuoy —m + BJi + JSj + Knk+ Akl + Abm+ Ekan+ Betro+ BJp+ Tierp+ Jkmopcp

where, Y - trait estimate Y; m - an average of all animals for this trait; BJi - permanent effect of the appraiser-
classifier*year of evaluation; JSj - permanent effect of the appraiser-classifier*year of evaluation; Knk - constant
effect of maternal calving count; Akl - permanent effect of the duration of the calving interval; Abm- constant effect
of the duration of the period between milkings; Ekan - permanent effect of cow age at first calving;
Betro - permanent effect of the enterprise or region * herd * year; BJp random effect of the enterprise * year;
Tierp - random effects of individual traits of the animal; djdnmooy - error of the impact of random effects of the
unaccounted factors.

It is appropriate to use as a basis the principles of international methods to evaluate breeds related to domestic
breeds. So, as of today, for the assessment of domestic Holstein and black-and-white cattle, it is opportunistically to
use the approaches of international methods to assessing Holstein cattle, for fawn-motley breeds - the European
methodology for assessing Simmental cattle.

Key words: dairy cattle, servicing bulls, evaluation, BLUP method, genotype.

Introduction. An accurate forecast of breeding value of servicing bulls plays an extremely important
role in programs of genetic improvement for dairy cattle populations. 60-80 % or more of selection
efficiency is determined by the selection of breeders tested by offspring [1].

The official method for evaluation of the breeding value of bulls by the quality of offspring in the
Republic of Kazakhstan is the Instructions for assessment of bulls of dairy and dairy-meat breeds by the
quality of offspring. This method is easily applicable in practice, but it takes a long time to get the results.
In particular, it does not take into account genetic differences between groups of animals and the genetic
trend in the population. For the assessment of the breeding value of breeders according to the Instructions
to give an unbiased forecast of the bulls' genotype, a closed breeding system is necessary, which is
impossible under current conditions of the widespread use of imported servicing bulls. Therefore, the
procedure for assessing breeding value does not exclude mistakes and, therefore, selection for the further
breeding operation of animals [2].

The purpose of assessing breeding value is to get information on the genotype of a bull with
maximum accuracy. These requirements are most fully met by the Best Linear Unbiased Prediction
(BLUP) procedure based on mixed linear statistical models. BLUP takes into account both environmental
and genetic factors affecting the variability of traits of dairy productivity. Besides, all factors considered in
the model are evaluated at the same time, thereby achieving the most reliable, unbiased forecast ofthe bull
genotype and, accordingly, increasing the likelihood of selecting bulls-improvers [3].

Compared to methods involving the use of simplified models that take into account one breeding
trait, BLUP allows evaluating the breeding values as a whole. It is noted that the widespread use of this
method was accelerated by the development of computer technology [4].
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The application of the BLUP method for the selection of servicing bulls according to their indicators
improves the efficiency of selection by 20-30 % [5].

It should be noted that the results of calculations of breeding value, regardless of the used method, are
largely determined by the quality and quantity ofthe inputs [6].

The reliability and sufficiency of the primary information impact on the correctly predicted genetic
value of animals. This, in turn, increases the likelihood that the best individuals will be selected as
producers [7].

The research aimed at improving breeding programs, including assessing the breeding value of
servicing bulls of dairy breeds using BLUP methods based on the productive qualities of a dairy cattle
array in Kazakhstan, determines the essence of this work.

Research methods. To calculate the index estimate of the genetic breeding value of cattle according
to economically useful breeding traits, the development of special software is necessary. It must
implement all the necessary computational algorithms of matrix algebra, which are required to solve the
problem of finding unknowns in the biometric model and to calculate the estimates of economic traits
using the BLUP AM method.

The equation ofthe biometric linear model of cows, in general, is defined by the formula (1):

where yljdm- economic traits, in our case: milk yield, fat and protein contents in milk; u - overall mean of
all animals for this trait; ai - additive genetic effect of the evaluated animal, according to the breed;
lj - lactation by order; dk - calving year-season; hl - herd or farm; pm- groups with the same keeping and
feeding conditions; eijdm model error due to the influence ofunaccounted factors.

Research results. Research in this sphere is driven by the need to harmonize domestic and
international methods for evaluating the breeding value of dairy cattle and to introduce the BLUP method
in the domestic livestock industry.

At this stage, the planned studies are relevant and it will contribute to the improvement of selective
and breeding work, taking into account the relationship of dairy productivity with their linear belonging
and assessment by the quality of the offspring using the BLUP methods.

The work is aimed at identifying the best servicing bulls for subsequent custom mating. At the same
time, the possibilities of electronic animal databases are widely used, as well as the possibilities of
genomic selection [8].

It is assumed that this selection method will track all genetic variation according to economically
valuable traits, which will allow obtaining accurate EBV from candidates for selection. Thus, it can be
summarized that the improvement of breeding programs in Kazakhstan using world experience in
introducing the latest technologies and programs will make it possible to do breeding of farm animals at
an entirely different level. Along with these technologies, the introduction of the genomic evaluation of
breeding value in practical breeding will significantly accelerate the rate of genetic improvement of
domestic dairy cattle breeds.

It was established that the use ofthe BLUP method in the calculation gives a more accurate selection
of animals for mating with the desired traits. Depending on the changing conditions, other factors and
effects of influence on the trait can be additionally added to the BLUP AM base model.

As the data in Fig. 1show, as of 2013, in all the countries cited, the index of somatic cells in milk has
already been taken into account in the structure of the EBV (Estimated Breeding Value) of Holstein
animals. Atthe same time, the structural share ofthis indicator for countries can be up to 15%.

It is noted that for the first time, in 1996, the indicator of the number of somatic cells in milk was
included in the calculation ofthe EBV in countries such as Germany and Israel.

It was found that in Israel, formula (2) for calculating the EBV (PD - Predicated difference) was as
follows:

where PD%- lIsraelitic EBV 1996 of Holstein cows; KCK - the number of somatic cells in one milliliter of
milk.
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Following the modern Belarusian methodology, the calculation of the estimated breeding value of a
cow for udder health is carried out according to the formulas (3, 4). If the number of somatic cells is less
than their presence in the population, the calculation is carried out as follows:

CK —CK
Nx =h2+C k n-100 +100. (3)

Structure of Estimated breeding value of Holstein cows by country as of 2013

In the case when the number of somatic cells is greater than the population average mean, formula
(10) has the following form:

CK —CK
M3B=h2 e 2==_— ~ -100- 100. (4)

where, N3 - udder health index; h2 - somatic cell heritability estimate (0,25); CKk - the number of
somatic cells in one ml of milk of the evaluated cow; CKn- the average number of somatic cells in one ml
of milk ofthe estimated cow population; 100 - constant for conversion to relative value.

Data on the content of the number of somatic cells are used in calculating the EBV by the duration of
economic use (DEU) of cows. According to the Methodology for the comprehensive assessment of
breeding and economic traits of cows of the Belarusian black-and-white breed, the formula (5) for
calculating the DEU is as follows:

\
U =03e h. ° O KO 004100 +03. N 20TBK TB, 100+100
KCK, rB,,

( ®)
h 2¢X _ Xk +100+100

+0,25¢ K X. +0,15¢ h 2-CI'IE:I-_ICI'IK *100+100

where hKK - somatic cell heritability estimate (0,25); KCKk - number of somatic cells in the evaluated
cow; KCKn - the average number of somatic cells in the evaluated population; h” - udder depth

heritability coefficient; TBK - an indicator of the udder depth of the evaluated cow; 'BIT- the average
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indicator of the udder depth in cows of the population; hK - limb heritability coefficient; - limb
estimate trait indicator; X k - limb estimate mean value in population; h2 - fertility heritability estimate

(0,12); CINn - an average service period of cows in the population; C M - service period ofthe evaluated

cow.
As noted earlier, in Germany, the estimation ofthe breeding value of cows by the number of somatic
cells in milk has been carried out since 1996. Before calculating the indices directly, to achieve a normal
distribution of the result values of the milk analysis by the number of somatic cells, the data obtained are
subjected to a logarithmic transformation.
Under international standards, the so-called Linear Somatic CellScore (SCS) scale was chosen for the
logarithmic transformation of data, the formula (6):

[SCS = lo.q? (Zellzahl / 100000) + 3, (6)

where, SCS - an estimate of the number of somatic cells; Zellzahl - concentration of somatic cells in 1 ml
ofmilk; log2- logarithm to base 2.

An example of the transformation of the number of somatic cells in SCS according to the German
rating scale from 1to 9 points is shown in table.

Based on the results of our research, we consider it appropriate to offer for use in Kazakhstan the
following formulas (7, 8) for calculating the estimated breeding value by the udder health:

where: Cp - absolute genetic difference of the number for somatic cells of the estimated cow from the
average in the population; logCx - logarithm of somatic cell concentration of the evaluated cow;
logCn - the average ofthe logarithms of the concentration of somatic cells in the population; h2- somatic
cell heritability estimate of 0.1.

The example of the transformation of the number of somatic cells
in SCS according to the German rating scale from 1to 9 points

Number of somatic cells SCS Number of somatic cells SCS
25000 1 800 000 6
50 000 2 1600 000 7
100 000 3 3200 000 8
100 000 4 6400 000 9
400 000 5

To transfer the absolute genetic difference into the relative index, we propose the following formula (8):

where: Wc - relative index of the udder health; Cn- the average of the logarithms of the somatic cells
concentration in the population; Cp- an absolute genetic difference of the logarithm of the somatic cells
concentration ofthe evaluated cow from the average population value obtained by the formula 15.

The statistical model for the estimated breeding value of animals by the exterior is expressed by the
following formula (9).

Yidrmopgy m + BJi+ JSj + Knk+ Akl+ Abm+ Ekan + BetrO+ BJp+ Tierp + eijdnmoxy, 9

where, Y - trait estimate Y; m - an average of all animals for this trait; BJi - permanent effect of the
appraiser-classifier*year of evaluation; Jj - permanent effect of the appraiser-classifier*year of
evaluation; Knk - constant effect of maternal calving count; Akl - permanent effect of the duration of the
calving interval; Abm - constant effect of the duration of the period between milkings; Ekan - permanent
effect of cow age at first calving; Betro- permanent effect of the enterprise or region * herd * year;
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BJp- random effect of the enterprise * year; Tierp - random effects of individual traits of the animal;
eijkinmopr - error of the impact of random effects ofthe unaccounted factors.

Conclusions. When developing a methodology for the index of the estimated breeding value of the
servicing bulls of domestic breeds by the offspring quality using the BLUP method, it is appropriate to use
as a basis the principles of international methods to evaluate breeds related to domestic breeds. So, as of
today, for the assessment of domestic Holstein and black-and-white cattle, it is opportunistically to use the
approaches of international methods to assessing Holstein cattle, for fawn-motley breeds - the European
methodology for assessing Simmental cattle.

K. E. Enemecosl, A. [I. baiimykaHoB2

:PecnybnukanbiK cytx3He Kypama ipi kapa Ma TyKbiMAapbiHbIH nanatackl PKB, Hyp-CynTtaH, KazaxcTtaH;
K. A. TumnpszeB aTbiHAarbl Peceil MeMeKeTNK arpap/ibiK yHUBEpCUTeTa -
Mackey aybin LapyaLlbinbirbl akagemmscel, Mackey, Peceit

BLUP 341C1 APLbINIbl OTAH/bL, T¥K[bIM CAMACHI EOMbIHLWA OTAH/bLL, T¥K[bIM
OHA1PYLWI1HLUL - B¥K;AJTAPABIL, ACbIN T¥K;bIMAbl *¥HAbINbITblH NHOEKCT1K BATANAY

AHHoTauma. KP-[la ypnakTapbiHblH canacbl 6oiblHIWA 6GyKanapfblH acbll TYKbIMAbIK KYHAbUIbITbIH
6aranayabiH pecmu agici - CYTTi xaHe CYTTI-eTTi TYKbIMAbl 6yKanapfbl ypnakTapbiHbIH canacbl 60libIHLLIA TeKCepy
XKeHIHAeri HyckaynbiK. byn agic npakTukaga oHall KongaHbinagbl, 6ipak HATWKe any YLUIH y3aK yaKbIT KaKeT. ATan
aliTkaHga, 0N Man ToMmTapbl apacblHAarbl FeHeTUKa/IblK aiblpMallblIbIKThl XX3He NONynAuusafarsl reHeTUKanbik
TPeHATI eckepmeig” TyKbIMIblK OykanapAblH acbln TyKbIMAbIK KYHABUIbITbIH HYCKay/blK 6GoiibiHIWa Garanayaa,
byKanap reHOTULLHLY OpPHanacTbipbiIMaraH 60/mkaMblH 6epy YLiH eapyfLy abbik xYVeci kaxeT, 6yn, Kasipri
Xarfaga MMNopTTbIK TYKbIMAbIK OyKanapapbl Xannai naiganaHy kesiHae MYMKiH 601maingepi.

Cenekuusanblk 6argapnamanappl eTingipyre arobiTtanraH 3eprTeynep, OHbIH iwiHge KasakctaHHbiH CYTTI
TYKbIMAapbl MaJl MacCMBLLLL, EHIMAINIK camackl HerisiHge BLUP sploTepw naiganaHa otbipbin, CYTTi TYKbIMAb!
TYKbIMAbIK OyKanapAblH acbiil TYKbIMABIK KyHAbUIbITbIH 6aranay 0Cbl XXYMbICTbIH M3HIH aHbIKTalfbl.

Ocebl 6arbiTTarbl 3epTreynep CYTTi MangapablH acbil TYKbIMABIK KyHAbIIbITbIH 6aranayjbliH OTaHAbIK >K3HEe
XanblkapanblK 34icTepin YVINecTipy KaXeTTLIMHE XK3He OTaHAblK Ma Luapyallbiibirbl canackiHa BLUP agiciH
eHri3y MaKcaTbiHa Hen3aenreH.

Ocbl Ke3eHe »ocrnapiaHraH 3epTTeynep e3ekn 60Mbin caHanagbl xsHe BLUP agtoTeplu naiganaHa oTbIpbin, Cyr
EHIMZINITIHIH 0NnapAbIH XXENiNiK TUICTINIrNIMEH X3He yprnakTapbIHbIH canackl 60bIHLLA baranayMeH e3apa 6aiinaHbICbIH
eCcKepe OTbIPbIN, CeNeKUMAMbIK-aCbINAaHAbIPY XXyMblCTapbIH XY prisyai )akcapTyra biKnan eTeT1H 601ajbl.

ATanraH XyMbiC KeiiiH TancelpbIiC 6epy YLLiH Y34ik eHaipyLwinepai aHbikTayra 6aroittanraH. Byn pette mangap
Typasibl 3/1IEKTPOH/bIK JEPEKTEP KOPbIHbIH MYMKIHZIKTEpPI, COHAali-aK reHOMAbIK Cenekums MY MKIHAIKTepi KeHIHEH
naiiganaHblnagpl.

CenekuusiHbiH  Gyn  3fici  WwapyawsbInblK XarbiHaH KyHAbl 6enrinepi 6oiblHWA 6ap/blK  FeHeTUKa/bIK
€3reprilwTiKTi KagaranainTblH 60naabl, Oyn ipikTeyre KaHaugatTapgaH gan EBV anyra MYmMkiHgik 6epegi. Ocblnaii-
LU, XKaHa TeXHONOrMANap MeH 6argapnaManapibl eHrisygiH anemMapK TaxipubeciH nanganaHa oTbipbin, KasakcTaH
XargaiblHaa cenekumanbIK 6argapnaManapbl XeTingipy aybin LWapyallbiibirbl MaaLapblHbIH CENEKUMACIH MY 14eM
6acka aeHreinge xxyprizyre MymKiHgik 6epesi. OCbl TEXHONOrMANAPMEH KaTap, acbll TYKbIMAbl KYHAbIbIKTbI FeHOM-
OblK 6aranay paamL NpaKTUKanbIK cenexkuuara eHrisy CYTTi MangbiH 0TaHAbIK TYKbIMAAPbIH FeHETUKAbIK dKaKcap-
TY KapKbIHbIH aiiTap/bIKTal xeaengeresi.

BLUP agiciH ecentey Ke3wge, narganaHyra KaxeTTi cunaTTamanapbl 6ap 6ygaHgacTbipy YWiH Mangapisl
ipiKTeYAI 4371 XKy3ere acbipyra MyMKIHAIK 6epeTiHi aHblKTangbl. B3repeTil xargainapra 6aiinaHbictel BLUP AM
6a3anblK MOAEsiHe CenekUMAnbIK Genrire scep eTeTL (hakTop/iap MeH 3ceprep KOCbIMLUIA KOCbIYbl MyMKiH.

2013 XbINrbl Xarfan 6oibiHLWA 6ap/blK KENNPLUTeH efAepAe ronWThH TyKbiMAbl MangapabiH ATKW xyiieciH-
[e (acbln TyKbIMIbl KYHABUIbIK MHAEKCI) CYTTeri coMaTUKablK KNeTkanap KypamblHbIH KEPCETKILLi ecernke abiHApl.
Byn pette engep 6oibiHWA ocbl Mpce”w N KypbinbiIMgblK Yreci 15 %-ra feidiH xeTyi MymkiH. CyrTeri
COMATUKASIbIK XacyLuanap caHbIHbIH KepceTKilli anraw peT 1996 Xbiibl FepMaHua MeH M3pannb CUAKTBI enjepae
ATKW ecebiHe eHM3rBA.

W3pannge ATKW (PD - Predicated difference) ecenteyau, hopmynacsl keneclaeli agpceTuLLKe Ve:

A"D9 = -0,2 74 xcayblH, kKr + 6,41xmaii,kr + 34,85 xakybl3, Kr- 300xCKC,

MyHZarbl PD%- 1996 XbINrbl rofWTUH TYKbIMbl cublpnapbiHbiH ATK; CKC - cyrTw, 6ip MunaMmepiHgeri coma-
TUKaJIbIK K/IETKANap CaHbl.

56



ISSN 1991-3494 3. 2020

lepmaHuaga CYTTeri comaTuKa/bly, dkacyllanapfblH K*pambl 60VbIHLIA CUbIpAapaply acbll T KbIMAbIK
K HAbINbITBIH  Garanay 1996 xbingaH 6actan >Kysere acbipbliagbl. TKeneil WHAeKCTepai ecenTey anfplHAa,
COMATUKaNbIK >KacyllanapAblH caHbl 6GOlblHLIA CYrn Tanfay HITVKENepLul, M3HAEPIH KanbinTbl Genyre Kon
XKeTL3Y YLWiH a/ibIHraH JepekTep NorapumMusibik TpaHchopmaumsra Mublpaingbl.

[JepekTepai norapudmpaik TpaHctopmauusnay YLiH XxanblkapanblK cTaHfgapTTapra caikec, Linear Somatic
CellScore (SCS) wWwkanacbl TaHAan anbiHAbI, (opMyna:

ISC5 = 1og2 ellzahl / 100000) + 3,

maHfaTbl SCS - comaTtuKaiblK »Kacylanap caHblH 6aranay kepcetkiwi; Zellzahl - 1 mn CYTke comaTmkasnbikK
XacylanapplH KoHUeHTpauusackl; 1og2- 2 Heris 60iibIHLLIA florapudgm.

3epTTey HaTwkenepi 6oibliHWa 1-geH 9 Gannra AeiiiHri repmaHablk 6aranay LkKanacbl 6obibiHWa SCS
COMaTUKaSIbIK XacyLuanap caHbIH TpachopMaumanay Mbicanbl KeNTipisreH.

XKYprisinren sepTTeynepain HaTuxenepite CYlere oTbipbin, KazakcTaaa naiiganady YLuiH KeniHiHiH
[eHcaynbirbl 60MbIHLLA acbll TAKbIMAb! K HABIMbIK UHAEKCIH ecenTey Ll MbiHaaai popmMynanapbiH ~CblHY OpbIHAbI
[len caHaMbI3:

mMaHaaTbl Cp - 6GaranaHaTbiH CUbIpAbIH COMATVKANbIK acyllanapbl KepceTKiWTepiHiH nonynauus 60ibiHWwa
opTalla CTaTUCTUKANbIK M3HHEH abCOMOTNK reHeTUKanbiK aliblpMallbiibirbl; logCk - 6aranaHaTtblH CUbIPAbIH
COMATUKaNbIK >Kacyluanapbl KOHLEHTpaumaCbiHbIH forapugmy logCn - nonynaums 6GoMblHILA COMATMKaIbIK
XacyllanapfplH LOrbipfiaHy norapuMaepiHiH opTalla CTaTUCTUKablK Maw; h2 - 0,1-re TeH COMaTUKabIK
XacyLuanapgblH ApnarbiHa 6epiny KoahuuneHTa

MaHaaTbl Wic - OKeniH CcaynbIrblHbIH - Ca/bICTbipManbl MHAekci; Cn- monynauus 60MblHIWLA COMATUKAbIK
XacylanapfiblH LLOrbIpiaHy norapumMaepLuL, opralla CTaTUCTUKanblK MaHL, Cp - 15-thopmyna apKbiibl a/lblHraH
nonynsauma 60ibiHWA oOpTalla CTaTUCTMKa/IbIK M3HMEH 6aranaHaTbiH CUbIPAbIH COMATMKa/IbIK Kacyluanapbl
KOHLEHTPaLMACHI 10rapumLLLL aBCONOTN FeHETUKAbIK aliblpMaLLbIbITbl.

OKcTepbep 6OMbIHLIA MangblH acbll T KbIMAbIK K HAbIAbITbIH GaranayfblH CTaTUCTUKaNIbIK Mogeni Keneci
thopmynameH kKepceTinegi: (9)

Yijkinmopor = m + Bli + JSj + Knk+ Aki + Abm+ Ekan+ Betr0+ BJp+ Tierp + eljkmgxr ),

mMaHfatbl Y - Y 6enncw Garanay maw; m - GepinreH 6enriHiH 6apnibik Mangap 60ibIHLWIA OpTawa MaHi; BJi -
H6OHUTEP-XKIKTEriW™ 6aranay >Xbl/blHbIH TEPaKTbl 3cepi; JSj - Kbl Me3rwHL, TepakTbl acepi; Kns - eHecuuwy
Ke3eKTi Tyy ecebiHiH TepakTbl acepy, Akl - Tengey keseHi apacbiHAArbl y3aKTbIrbIHbIH TepakTbl acepi; Abm- cayblH
apanbIrbiHAarbl KeseH ~3aKTbIrbIHbIH TepaKTbl acepi; Ekan- anraw TyaTblH CUbIPIapAbIH XKAaCbIHbIH TEPaKTbl 3cepi;
Betr0 - K3CiNOpbIHHBIH HEMECE EHIPAIH TepaKTbl 3cepi * TabblH * Xbin; BJp- K3CINOPbIHHBLIH Ke34elcoK acepi *
Xbln; Tierp - mMangapiblH dkeke cunaTTamanapbiHbIH Ke34eincok 3acepi; eidmmuy - eckepinimereH (haktopnapgbiH
Ke3[eliCoK 3cep/iepLULL, 3cep eTy KarTeci.

BLUP sgrameH ~prnakTapblHbIH canacbl 60bIHLLIA OTaHAbIK T KbIMAbl eHAIPYLWi 6" KanapabiH acbin T KbIMAbIK
K HOBIMbITBIH - MHAEKCTIK Garanay 3gicTeMeciH 33ipfiey Keswpe Heri3 peTiHAe OTaHAblK T KbiMgapra ”“‘Kcac
T KbiMAapabl 6aranay YLWiH KOMAaHbINATbIH XanblKapablK 34KTeMenepaLw, NpUHUMATEPIH naiganaHy OpbiHAbI.
MaceneH, 6YTiHr TaHAa OTaHAbIK FOMLWTUH XX3HE Kapa-ana Mangbl 6aranay YLWiH roawtuH ManbiH 6aranayibiH
Xa/lblKapasiblK 34iCTEMeNepiHiH Taclwgepw, an capbl-ana T KbiMgapbl YLWiH - CUMMEHTan Ma/blH 6aranaygbiH
eyponanbIK 3gTeMenepLl TUiMAI NakganaHy Kaxer.

TYWin cesnep: CYTTi man, engipriw 6”kanap, 6aranay, BLUP agici, reHotun.

K. E. Enemecosl, A. [I. baiimykaHoB2

IPOO «PecnybnnkaHcKas nasiata Mo/I0YHbIX U KOMOVHMPOBaHHBIX NMOPOA KPYMHOMO poratoro ckotay,
Hyp-CyntaH, KasaxcTtaH;
POCCUINCKNIA rOCY[apCTBEHHBI arpapHblii YHUBEPCUTET -
MockoBcKasl CenbCKoxo3aincTBeHHas akagemumsi M. K.A. Tummnpsizesa, Mocksa, Poccust

WHOEKCHAS OLIEHKA MAEMEHHOW LEHHOCTW BEbIKOB-MPOV3BOANTENEN
OTEYECTBEHHbIX MOPO/A MO KAYECTBY NMOTOMCTBA METOAOM BLUP

AHHOTaums. OguunaibHBIM METOLOM OLEHKM MIEMEHHOW LiEHHOCTU GbIKOB MO KayecTBy MOTOMCTBA B PK
SBNSeTCA VIHCTPYKLMS MO MPoBePKe 6bIKOB MOIOYHBIX U MOMIOYHO-MSCHBIX MOPOZ MO KauecTBy NOTOMCTBA. JaHHbINA
METOZ SIErKO NMPUMEHUM Ha NMPaKTUKE, HO A/S MOSyYeHUs pe3ynbTaToB TpebyeTcs AnTebHOe Bpems. B yacTHocTw,

57



Bulletin the National academy ofsciences ofthe Republic ofKazakhstan

OH HE YUMTbIBAET FEHETUYECKME Pa3IMUNA MEXAY FPYNnaMu XX1BOTHBIX W FEHETUYEeCKUIA TPeH B nonynauun. Ons
TOr0 4TOObl OLEHKA MAEMEHHOW LEHHOCTU Npou3BOAMTENeli Mo VIHCTPYKUWMM AaBana HeCMELLEHHbI MpOrHo3
reHotTuna 6ObIKOB, HEOOXOAMMA 3aKpbiTas CUCTEMA Pa3BefeHUsl, YTO B COBPEMEHHBIX YC/IOBUAX MOBCEMECTHOrO
MCMOMb30BaHNSA UMMOPTHbIX GbIKOB-NPOV3BOANTENEN HEBBINOMHMMO.

ViccnepoBaHus, HanpaBneHHble Ha COBEPLLEHCTBOBAHME CeNEKLMOHHbIX MPorpaMm, B TOM YMCe OLEHKM nie-
MEHHOI LIEHHOCTW ObIKOB-MPOMN3BOAUTENEN MOJIOYHLIX MOPOA C UCMOMb3oBaHMeEM MeTofoB BLUP Ha ocHoBe npo-
OYKTUBHbIX Ka4eCTB MaccmBa CKOTa MO/IOYHbIX MOPOoA KaszaxcTaHa, onpefenstoT CyTb AaHHO paboTbl.

WccnefoBaHus B JaHHOM HanpasfieHun 06YCnoB/eHbl HEO6XOAMMOCTbIO FapMOHU3aLMKN OTEYECTBEHHBIX U
MEXAYHapOAHbIX METOA0B OLEHKM MIEMEHHO LIEHHOCTU MOSIOYHOMO CKOTA U C LieNblo BHEAPEHNS B OTEUYECTBEHHOM
0Tpacnu XXMBOTHOBOLCTBA MeTofa BLUP.

Ha faHHOM 3Tare nnaHnpyemble UCCef0BaHNA ABNAIOTCA aKTya/ibHbIMU 1 6y YT CNOCOBCTBOBATL YNYYLLEHWIO
BEAEHNS CENEKUMOHHO-NIEMEHHON paboTbl C Yy4ETOM B3aMMOCBSI3U MOJIOYHOW MPOLYKTUBHOCTW C WX JINHEAHOM
NPVHaANEXHOCTLIO 1 OLEHKO MO KayecTBY NOTOMCTBA C UCNO/b30BaHMEM MeTog08 BLUP.

PaboTa Hanpas/eHa Ha BbISBNEHWE NyULLNX NPOU3BOAMTENEN 41 NOCNEAYHOLEro 3aKka3Horo cnapusaHus. Mpu
3TOM LUMPOKO WCMOMb3YHOTCA BO3MOXHOCTWM 3M1EKTPOHHLIX 683 AaHHbLIX O XMBOTHbIX, & TakXe BO3MOXHOCTM
reHOMHO cenexumu.

MpegnonaraeTcs, YTO AaHHbIA MeTOA cenekuuy GyfLeT OTCNeXMBaTb BCHO FEHETUYECKYH) WM3MEHUMBOCTL MO
XO3SICTBEHHO LEHHbIM MpKU3HaKam, 4YTO MO3BOUT MNOMyYUTb TOuHylo EBV y kaHgupatoB Ha oT60p. Takum
06pasoM, MOXHO PestoMUPOBATb, YTO COBEPLUEHCTBOBAHWE CEMIEKLMOHHBIX MporpammM B ycnosusx KasaxcTaHa c
1CMOMb30BaHNEM MUPOBOrO OMbITa MO BHEAPEHWUIO HOBEMLLIMX TEXHOOMMIA 1 NPOrpaMmM, NO3BOUT BECTU CENEKLMIO
CEe/bCKOXO03ANCTBEHHbIX XMBOTHbIX HA COBEPLLEHHO APYroM YPoBHe. Hapagy € AaHHbIMU TEXHOMOMMAMW, BHEPEHe
npouesypbl reHOMHOW OLIEHKW MN/IEMEHHON LIEHHOCTW B MPaKTUYECKYHO CENeKLMI0 3HAYMTENIbHO YCKOPUT TEMIbI
reHeTUYECKOro YNyYLLEHWNs 0TeYECTBEHHbIX MOPOA MOJIOYHOIO CKOTA.

YCTaHOB/MEHO, YTO UCMO/b30BaHWe MeToga BLUP npu pacuete no3sonseT 6051ee TOYHO OCYLLECTBAATL 0TOOP
XMBOTHBIX [/1f CMApUBAaHWUSA C XXENaeMbIMU XapakTepuCTUKamMu. B 3aBMCMMOCTM OT WM3MEHSIOLIMXCA YCNOBUiA B
6a3oByto Mogens BLUP AM MoryT 6biTb AOMOMHUTENBHO A06aBneHbl akTopbl U 3PMEKTbl BAMAHUA Ha Cenek-
LIMOHHBIIi MPU3HaK.

Mo coctosiHMio Ha 2013-ii rog BO BCeX MPUBEAEHHbIX CTpaHax B CTPyKType WML (MHAEKC MAeMeHHOM
LIEHHOCTM) >KMBOTHBIX TOLITUHCKON NOPOAbl YXe Obll YUTeH MOKasaTe/lb COAEPKaHUA COMATUUYECKMX KIETOK B
MOJ0Ke. [Mpy 3TOM CTPYKTYpHas fONS JaHHOTO NoKasartens no cTpaHam MOXET COCTaB/ATb 40 15%. OmeyaeTcs, UTo
BrEpBble MoKasaTe/lb KOMYeCTBa COMATMYECKMX KNETOK B MOJIOKe Gbli BKIOYeH B pacyeT WML, B 1996 rogy B
TaKuX CTpaHax, Kak "'epmaHusa n Mspanne.

YcTaHoBfeHo, yuTo B V3paune dopmyna pacueta WML, (PD - Predicated difference) Boirnsgena cnegytowmm
obpasom:

rae PD%- mn3pannbckmii ML, 1996 roga KopoB rofwTUHCKOR nopogbl; KCK - KOMYeCTBO COMATMYECKMX KNETOK
B OZLHOM MUWJI/IUNIUTPE MOJIOKa.

B epmaHuM OLeHKa NNEMEHHON LieHHOCTWM KOPOB MO COAEPXaHMI0 COMATMYeCKMX KIeTOK B MOJSIOKE OCY-
wectsngeTca ¢ 1996 roga. MNepesd pacyeTom HernocpeLCTBEHHO WHAEKCOB A5 AOCTUMXEHUSA HOPMasIbHOro pacrpe-
[eNeHnss 3Ha4YeHWn pesy/ibTaTOB aHaM3a MOJoKa MO KO/IMYECTBY COMATMYECKMX KIETOK MOMyYeHHble AaHHble
noABepratoT NorapupmMuyeckoii TpaHchopmar .

B cooTBETCTBME C MEXAYHApPOAHbIMW CTaHAapTaMu ANs NOrapuMMUYEcKoin TpaHchopMauMn LaHHbIX Oblna
Bbl6paHa Tak Ha3biBaeMas Lukana Linear Somatic CellScore (SCS), dopmyna:

rge SCS - nokasateflb OLEHKM yucia CoMaTuyeckmx KneTok; Zellzahl - KOHUEHTpauus cOMaTUYecKUxX KeToK B
1 mn mMonoka; log2- norapugm Mo 0OCHOBaHUIO 2.

Mo pe3ynbTaTam mccnefoBaHUI NPUBEAEHbI NpUMeP TpacopMaL v KOMYecTBa COMaTUYECKMX KNeToK B SCS
MO repMaHCKOI LKane oueHkM oT 1 4o 9 6annos.

Vcxops w3 pesynbTaToOB  MPOBEAEHHbIX WCCNefoBaHWiA, CcuMTaeM LenecoobpasHbIM - MPeLioKUTL  Ans
1CMOMb30BaHNA B KazaxcTaHe cregytowye popmysibl pacyeTa MHAEKCa N1IEMEHHON LLEHHOCTM MO 340P0BbIO BbIMEHN:

roe; Cp - abcontoTHas reHeTUYecKas pasHMua MokasaTens No COMaTUYECKMM KIeTKaM OLiEHWBAeMOli KOpPOBbI OT
CPeAHeCTaTUCTUYECKOrO 3HauyeHus no nonynsumn; log& - norapugM KOHUEHTPALMKM COMATUUYECKMX KETOK
OLeHVBaeMoi kopoBbl; ~C N - CpefHECTATUCTMYECKOE 3HAYEHWe NIOrapuiMOB KOHLIEHTPaLMM COMaTUYECKMX
KNETOK No monynauun; h2- KoaguumeHT HacneqyemMoCT COMAaTUYECKMX KNETOK, paBHbIi 0,1.
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roe Vic - OTHOCWTENbHbIA WHAEKC 340pOBbA BbiMeHW; Cr- CpegHecTaTUCTUYECKOe 3HaueHue norapugmos
KOHLEHTpauMy COMAaTUYECKMX KNeToK Mo monynaumu; Cp - abCcomoTHas reHeTWYecKas pasHuua sorapugma
KOHLLEHTpaLmMmy COMaTUUYECKMX KIETOK OLIEHUBaeMO KOPOBbI OT CPeAHECTaTUCTUUECKOTO 3HaUYeHWA MO MoNynauuu,
nosilyyeHHas no opmyne 15.

CraTucTyeckas MofeNlb OLEHKWN MAEeMEHHOW LEHHOCTM XMBOTHbBIX MO 3KCTEPbEPY BbIPaXaeTca CrefytoLLei

thopmynoii (9).
Yijdnmgoy = m + BJi + JSj + Knk+ Akl+ Abm+ Ekan+ Betro+ BJp+ Tierp+ eijdmuoxy (9)

rge, Y - 3HaueHue OLEHKM npu3Haka Y; m - CpefHee Nno BCEM XXWMBOTHbIM [/15 AaHHOro npusHaka; BJi - noc-
TOSIHHBIN 3(PeKT BOHNUTEP-KNACCUPMKATOP*rog OUeHKU; JSj - MOCTOSHHLIA 3gpekT ce3oHa roga; Knk- nocTosiH-
HbIli adhekT cyeTa oTena matepu; Akl - MOCTOAHHBIVA 3MEKT AAMTENBHOCTM MEXOTENbHOTO nepunoga; Abm - noc-
TOSIHHbLIN 3PMEKT AAMTENBHOCTM Nepuofa Mexgy Joikamu; Ekan - nocTosHHbIA 3ththeKT BO3pacTa KOpPOBbI Npu
nepBom oTene; Betro- MOCTOAHHLIA 3(EKT NPesNpUATUS UK permoHa * ctago * rog; BJp- cnyvaliHbin adhekT
npeanpusTua * rog; Tierp- ciyvaiHble aeKTbl MHAMBUAYANbHBIX XapaKTEPUCTUK XMBOTHOTO; eijldmyy - owwmnbka
BAVSHMA CNyYaliHbIX 3(PEKTOB HEYUTEHHbIX (PaKTOPOB.

Mpwn pa3paboTke METOAMKUN UHAEKCHOW OLEHKM NIEMEHHO LEeHHOCTW BbIKOB-NPOVU3BOAMTENEN O0TEHECTBEHHDBIX
Mopoj Mo KayecTBy rotomcTBa MeTofoM BLUP uenecoobpasHO B KayeCTBE OCHOBbI MCMO/b30BATb MPUHLMNMGI
MEeXAYyHapOoaHbIX METOAMK, MPUMEHSEMbIX [/151 OLEHKW MOpof, POLACTBEHHLIX OTEYECTBEHHLIM mopofamM. Tak, ro
COCTOSHAIO Ha CerofHALIHWA [OeHb, AN OLEHKM OTEYECTBEHHOrO rOMLTMHCKOTO W YepHO-MeCcTporo CkoTa
pauMOHa/IbHO UCMOb30BaHWe MOAXOA0B MeXAYHapoLHbIX METOAMK OLEHKW TOMILUTUHCKOrO CKOTa, A4 naseso-
MEeCTPbIX NOPOJ - €BPONEACKMX METOANK OLLEHKM CUMMEHTa/IbCKOr0 CKOTa.

KntoueBble CoBa: MOMIOYHBIA CKOT, BbIKM-Npon3BoauTeNn, oueHka, BLUP MeTog, reHoTuvn.

Information about the authors:

Yelemesov Kopmagambet Yelemesovich, Doctor of Agricultural Sciences, Professor, Academician of the
National Academy of Sciences of the Republic of Kazakhstan, Director of the Republican Chamber of Dairy and
Combined Cattle Breeds, Nur-Sultan, Kazakhstan; palata.ms@mail.ru; https://orcid.org/0000-0001-5332-9385

Baimukanov Aidar Dastanbekovich, master degree student of the Department of Breeding and Feeding of Farm
Animals, Faculty of Zootechnics and Biology, Russian State Agrarian University - Moscow Agricultural Academy
named after K.A. Timiryazev, Moscow, Russia; aidartaidar98@mail.ru; https://orcid.org/0000-0001-9669-864X

REFERENCES

[1] Klenovitsky P.M., Marzanov N.S., Bagirov V.A., Nasibov M.G. (2004). Genetics and biotechnology in animal breeding.
M. Explore. 285 p. (in Russ.).

[2] Guidelines for examination bulls of dairy and dairy and meat breeds on the quality of the offspring of the Republic of
Kazakhstan (2007). Approved by order of the Minister of Agriculture of the Republic of Kazakhstan dated July 17, 2007. N 443
(in Russ.).

[3] Yanchukov I., Tutukova D. (2010). Comparative assessment of breeding values of Ayrshire bulls at breeding and
regional management levels. Dairy and beef cattle breeding. M. N 3 P. 4-6 (in Russ.).

[4] Klimova SP. (2015). Improving the selection efficiency in dairy cattle breeding in the Oryol region: dis... cand.
agricultural sciences: 02/06/07. Eagle, 2015. 139 p. (in Russ.).

[6] Yakovlev AF., Smaragdov M.G., Matyukov V.S. (2011). DNA technology in the selection of farm animals.
Achievements of science and technology of the agro-industrial complex. M. N 8. P. 49-51 (in Russ.).

[6] AbugaliyevS.K., Yuldashbayev Yu.A., Baimukanov A.D, Bupebayeva L.R. (2019). Efficient methods in breeding dairy
cattle of the Republic of Kazakhstan. Bulletin of the National Academy of Sciences of the Republic of Kazakhstan. Vol. 4, N 380
(2019), 65-82. ISSN 2518-1467 (Online), ISSN 1991-3494 (Print). https://doi.org/10.32014/2019.2518-1467.94

[7] Semenov V.G., Baimukanov D.A., Kosyaev N.I., Alentayev A.S., Nikitin D.A., Aubakirov Kh.A. (2019) Activation of
adaptogenesis and bioresource potential of calves under the conditions of traditional and adaptive technologies. Bulletin of the
National Academy of Sciences of the Republic of Kazakhstan. Vol. 1, N 377 (2019), 175-189. ISSN 2518-1467 (Online), ISSN
1991-3494 (Print) https://doi.org/10.32014/2019.2518-1467.20

[8] Baimukanov D.A., Abugaliyev S.K., Seidaliyev N.B., Chindaliyev A.E., Dalibayev E.K., Zhamalov B.S., Muka Sh.B.
Productivity and estimated breeding value of the dairy cattle gene pool in the Republic of Kazakhstan. Bulletin of the National
Academy of Sciences of the Republic of Kazakhstan. Vol. 2, N 378 (2019), 14-28. ISSN 2518-1467 (Online), ISSN 1991-3494
(Print). https://doi.org/10.32014/2019.2518-1467.36

59


mailto:palata.ms@mail.ru
https://orcid.org/0000-0001-5332-9385
https://e.mail.ru/compose?To=aidartaidar98@mail.ru
https://orcid.org/0000-0001-9669-864X
https://doi.org/10.32014/2019.2518-1467.94
https://doi.org/10.32014/2019.2518-1467.20
https://doi.org/10.32014/2019.2518-1467.36

