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MONITORING DATA OF THE EXISTING SYSTEM
OF ORGANIZATION OF THE SELECTIVE PROCESS
IN THE DAIRY CATTLE BREEDING
OF THE REPUBLIC OF KAZAKHSTAN

Abstract. Scientific research has been carried out to monitor the existing system of organizing the selective
process in dairy cattle breeding in the Republic of Kazakhstan.

It is proposed to implement the following measures in the management system of the selective process: the
development of an automated place of researcher and classificator in the information analytical system (IAS) so that
they could not only enter the data, but also monitor the entire course of zootechnical events in the IAS; the develop-
ment in IAS of the program of integration with dairy laboratories on automatic entering the analysis data directly to
the IAS so that the data on productivity of animals contain indicators not only on milk, but also on its quality; the
development of a mobile application for the linear evaluation of the body type with the automatic recording of these
data in the IAS; the data entry into the IAS database on animal genealogy; the formation of groups of heifers and
lactating first-calf cows during the first 3 months - this age of the breeding stock is justified by the creation of a new
IAS database controlled by researchers, the milk yield is predetermined by the purpose of organizing breeding work
with dairy cattle from ground zero; monthly check milking with milk sampling, analysis of its quality in independent
dairy laboratories and all data entry into the IAS program - for selection of cows on the basis of the entered selection
traits in the IAS; carrying out a linear estimation of the cows' appearances and assigning to each animal a classifi-
cation rating for the body type - to complement the estimation of the breeding value of animals; formation of cattle-
breeding groups - to select highly productive cows for the purpose of custom mating; drawing up a plan and conduc-
ting custom mating - to get the bull-calves, whose fathers will be outstanding servicing bulls with high genetic cha-
racteristics; to conduct a genomic estimation of bull-calves obtained from custom mating.

Keywords: dairy cattle breeding, monitoring, selective process, management, productivity.

Introduction. In dairy cattle breeding of the Republic of Kazakhstan, the main task is further inten-
sification of the industry aimed at increasing the genetic potential of the productive qualities of domestic
breeds and the extent of its implementation. The advancement of molecular biology, population genetics,
biotechnology, the development and implementation of large-scale breeding, the use of computer prog-
rams for the analysis of breeding information enriched the arsenal of tools for studying biological patterns
and management of animals heredity, and breed formation processes [1].

The research trend is the study of intrabreed structures, in particular breeding herds according to
selective and genetic indicators in dynamics, on a certain ecological background will allow to evaluate the
gene pool of the breed and to provide a theoretical justification for its qualitative improvement, to avoid
the "selective plateau", to maintain the required level of variability of traits with simultaneous increase in
the productivity of herds [2].

F.F. Eisner [3] considered individual selection in breeding herds as the most important element in the
selective work. Recognizing the role of modern programs based on methods of population genetics, he
repeatedly emphasized that the greatest effect in improving the inherited qualities of dairy cattle can be
achieved with a reasonable combination of large-scale and in-depth individual selection.
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Of the same opinion are L.K. Ernst et al. [4]. They consider it necessary to persevere further search
for ways to speed up the selective process in accordance with the requirements of scientific and techno-
logical progress, the development of new high performance technologies that promote the greatest reali-
zation of the genetic potential of animals. The search should go both in the direction of increasing the
effectiveness of individual methods of breeding and in the development of better organizational forms of
breeding work. It is a work for the future, and it should be conducted on the basis of clear scientific
developments and long-term forecasts.

The theoretical fundamental of modern breeding is population genetics, based on the combinative
variability of traits and the knowledge of the patterns of their inheritance. Over the past decades,
significant potential has been accumulated in this area, the use of which allows us to work in the right
direction, to predict the effect of breeding programs, simulating them with an accurate calculation to the
average for cows of the same age as a whole for the breed [5].

Aim of the research. To monitor the existing system of organizing the selective process in dairy
cattle breeding. To form the groups of heifers and first-calf heifers (Alatau, Simmental, Holstein, and
Black-and-motley) of basic farms with the study of their genealogy and productive qualities of ancestors.

Materials and methods. Objects of the research were breeding stock, as well as the servicing bulls-
producers. Materials for the research were the documents of primary zootechnical and breeding accoun-
ting (from the IAS system), as well as the results of experimental studies, visual assessment, weighing,
measurements, control milking of animals. In addition, biochemical studies of milk were carried out. For
the analysis of dairy productivity, live weight and genealogy, the data of brood and zootechnical accoun-
ting of the economy were used. All animals were in the same conditions of feeding and maintenance.
Cows were fed with the fodder taken in the farm.

Results of the research. In the light of current tasks on the accelerated improvement of breeds of
agricultural animals, the breeder should not be limited to breeding work only with individual animals and
their related groups. It is necessary to analyze the changes in the entire breeding herd and a fairly accurate
assessment of its phenotypic and genetic parameters of the main breeding features. Estimation of the
genetic indicators of stud stocks allows in a more substantiated way to plan the further improvement of
the breed. Necessary conditions for fairly objective assessments are the reliability of the primary docu-
mentation and the accuracy of controlling the dairy productivity, especially milk and fat and protein
content [6, 7].

Currently, in the Republic of Kazakhstan, the Republican Chamber for Dairy Cattle has been
established, in which 7 breeds of dairy and dairy-meat directions of productivity are registered: Alatau,
Aulieata, Black-and-motley, Red Steppe, Simmental breeds of domestic selection and Holstein Friesian
breed with Swiss world selection. Also, the subjects of the selective process are breeding farms for cattle
of the mentioned breeds, as well as scientific research organizations (SRO). Besides, in the breeding
process, there are involved laboratories for determining the quality of milk, information-analytical system
(IAS). The regional agricultural departments subordinated to the Ministry of Agriculture of the Republic
of Kazakhstan should manage the entire selective process.

Therefore, for the profitable functioning, the subjects of the selective process must be integrated into
a controllable system, which currently does not exist. For example, there are incorrect data on breeding or
productive indicators of animals in the IAS database. Based on these incorrect data, the Republican
Chamber for Dairy Cattle produces an unconfirmed pedigree status for these animals. In addition, to
control zootechnical events in the IAS, researchers do not have constant access to the IAS database. In
addition, the results of analysis of dairy laboratories must be entered manually in the IAS, which greatly
hampers the work of breeders. Also in our country, there are no cattle farms for growing bull-calves of
their own reproduction, which predetermines the import dependence on the genetic material of the world
gene pool.

In order to develop a management system for the selection process, it is necessary to carry out the
following measures:

- development in the [AS of an automated place for researcher and a classificator so that they could
only enter the data, but also monitor the entire course of zootechnical events in the IAS;

- development in the IAS of the program of integration with dairy laboratories on automatic entering
the analysis data directly into the IAS that the data on productivity of animals contain indicators not only
on milk, but also on its quality;

— 2 ——
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Genealogical affiliation of formed first-calf heifers and ancestral productivity

The nickname and number of the servicing Number qf first- Productivity of the Average productivity of the
bull (fathers) calf heifers mother of the bull, mothers of the formed groups
(daughters), heads kg (by the highest one), kg
Mezhdurechensk-Agro LLP
011HOO08385 MR Minister 1 10372 8400
011HO09497 Glen-Toctin Altaomax-ET 5 11400 7366
137722550 Brandt-View Altacognati-ET 4 11850 6900
011HO09688 DE-SU ALTASOLO-ET 2 15973 7541
011HO09898 Pine-Tree Altaosofine 12 12131 7131
011HOO00565 Sandy-Valley Altaxxx-Red-ET 1 16430 9611
NL385596512 RODERICK WH 2 14250 7813
USA 076HO00551 Solomon-ET 1 15720 7995
Mamed Farm
8027 Chili 1 11180 5206
68108976 Niagra 2 12450 5880
181455 Kilian 5 10500 5832
7643 Vazhniy 2 9870 5006
1 Wunder 4 13120 5724
2641 Melnik 5 11410 5446
Kamyshinskoe Farm
Benevola 66596063 21 12502 6320
HIDDEN-VALLEY-GARTHM100135646 28 16231 5960
Demokrat 100444050 24 14966 6085
Skaibak 100047673 38 9898 7015
Romanser 76HO0159 29 19227 6089
Lakemon 100490163 68 9835 5760
Rokin-red 133917657 34 12807 6096
Taylor-red 011HO00527 22 14449 6198
Integrated agricultural production company «Almaty breeding farm»
181329 EMORI 2 10450 4950
192878 JAG * 6 11254 5206
193926 JACK * 4 11500 5880
197821 Teddy 20 10147 5832
197970 KURS 19 13232 5006
470210067 ADAPTIC 36 12007 5724
68108976 Niagra 10 12986 5446
USA000000198986 Roseledge Style ET 6 13542 6320
Fame 76BS0909 8 13535 5960
Bestman 000193763 5 12986 6085
Aidarbayev Farm
470210067 ADAPTIC 1 12007 7015
197821 Teddy 1 10147 7632
193926 JACK 1 11500 7006
USA 076HO00551 Solomon-ET 5 15720 7463
Mozart 137668966 5 10623 7401
Lauraider 19 12455 6867
Kirova LLP
Mazda 136722780 54 12062 5980
Skaibak 100047673 72 9898 6047
Lakemon 100490163 24 9835 5970
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- development of the mobile application for conducting a linear assessment of the body type with the
automatic entry of these data in the IAS;

- the data entry into the IAS database on animal genealogy;

- the formation of groups of heifers and lactating first-calf cows during the first 3 months - this age
of the breeding stock is justified by the creation of a new IAS database controlled by researchers, the milk
yield is predetermined by the purpose of organizing breeding work with dairy cattle from ground zero;

- monthly check milking with milk sampling, analysis of its quality in independent dairy laboratories
and all data entry into the IAS program - for selection of cows on the basis of the entered selection traits
in the IAS;

- carrying out a linear estimation of the cows' appearances and assigning to each animal a
classification rating for the body type - to complement the estimation of the breeding value of animals;

- formation of cattle-breeding groups - to select highly productive cows for the purpose of custom
mating;

- drawing up a plan and conducting custom mating - to get the bull-calves, whose fathers will be
outstanding servicing bulls with high genetic characteristics;

- to conduct a genomic estimation of bull-calves obtained from custom mating.

When these measures are implemented in the IAS, the breeding value of animals will automatically
be calculated, which will predetermine the attribution of an animal to a certain category of breeding
animals, in addition, the bulls of domestic reproduction will have a genomic evaluation, and after the
production of their daughters, they will be estimated for the quality of the offspring. Recognized as
enhancers, they form an elite gene pool of both domestic selection and the world one, which neutralizes
import dependence on the world gene pool and creates a competitive environment among dairy breeds.

Formation of groups of heifers and first-calf-heifers

From 2015 to the present, work is constantly being carried out to form groups of first-calf heifers in
order to organize targeted breeding work with dairy cattle. Therefore, a monitoring of the breeding stock
of the basic farms of the SRO was conducted.

Information on the formed groups of 6 basic farms is presented in table.

As can be seen from table, a total of 609 cows were formed from 3 regions.

The genealogical structure of cattle of the listed farms is presented in table.

It was established that the dairy productivity of mothers for lactation of the formed groups has
significant fluctuations (4950...9611 kg), but the productivity of the mothers of their fathers is much
higher (9835...16231 kg), which predetermines the genetic potential of the cows of the formed groups.

Conclusion. Groups of first-calf heifers of different breeds were formed in 6 basic farms. In these
groups, bulls-fathers of all breeds have a sufficiently high genotype (12129...19,500 kg of milk from their
mothers), hence it follows that in the basic farms there is a purposeful work to improve the dairy
productivity of the herds. In addition, it was found that, in spite of the heterogeneity of the productivity of
the mothers of the formed groups (4535...7678 kg at the highest lactation), their genotype on average
corresponds to the growth in the dairy productivity of their daughters.
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H. b. Ceiinanues, E. K. Jlaaudaes, b. C. ’Kamauos, III. b. Myka

Kazak ManmapyalbiUibIFbl )KOHE KEMILOI OHIIPICl FhUIBIMU 3€PTTE€Y UHCTHTYTHI,
Anmarsl, Kazakcran

KA3AKCTAH PECITYBJIHUKACBIHIA KOJIJIAHBICTATBI
CYTTI IPI KAPA MAJI INAPYAIIBLUIBIKTAPBIHIA ACBUUIJAHABIPY
YJAEPICIH BAKBIUTIAY YIIIH FBIUIBIMU 3EPTTEYJIEP ) KYPI'I3IJLAI

AnHotanus. Ipikrey ypaiciH Oackapy KyheciHze Keleci ic-lapanapibl xy3ere acblpy ycbiabuians: ATXK-na
(akmapatThbl Tangay OpTalbIFbl) ABTOMATTAHABIPHUIFAH FBUIBIMH KbI3METKED MEH OOHHTEPIbIH OpHBI, OJlap TEK Jie-
pekTepi ka3bil KaHa Koimai, ATIK-arel 300TEeXHUKAIBIK OapIIbIK OKMFaIapblH OaKbUIAIl OTHIPA/Ibl; OCHI TAJAY bl
ATXK-na Tikenell aBTOMATTBI TYpJAE €HII3y Typajibl CYT 3€pTXaHajJapbIMeH HHTEerpaiusiay OaraapiiaMachlHbIH
ATXK-narbl xaHyapiaapAblH OHIMAUIII Typanbl IepeKTeplie CYTTiH FaHa eMec, COHJaii-aKk CYT calachlHbIH Kep-
cerkimi ne 6ap; ATXK-ga ockl mepekTepii aBTOMATTBI TYPIE CHI3BIKTHIK Oaranay YIIiH MOOWIIBAI KOCHIMILIAHBI
azipiey; kaHyapiapAblH reHeajsoruscbiHbiH gepekrepin ATXK 6a3aceiHa eHrisy; Kauiapiap MeH OIpiHII caybIMIaFb
CHUBIpIap/ bl ( aJFalliKbl YII aiijia) TONTapblH KaJbIITACTHIPY, aChUl TYKBIMIbI MAIJIBIH OCBHI JKacChl 3€pTTEYILIiIep
Oakpuaiitein ATXK jxaHa nepextep 6a3achlH KYpy apKbUIbl HETI3ACITeH, CYT «HOJIJEH» CYTTI ipi Kapa MaJIMeH achbul
TYKBIMJIBI )KYMBIC YHBIMJIACTBIPY MaKCaThIHAA aJJIbIH-aJla aHBIKTAJIFAaH; aif CaiibIH CYT IpiKTEYIMEH CYTIEH KamTa-
MAachI3 €Ty, TOYEeJICi3 CYT 3epTXaHalapbIH/la OHBIH canackiH Tanaay xoHe AT)K 6armapmamaceiHa OapibIK IepeKTepi
enrizy - ATX iuriHe eHri3iiret ipikTey eJieMAepiHiH Heri3iHIe CUbIPIap/Ibl TAaHJAY YIIiH; CUBIPABIH CHIPTKBI TYP-
JiepiHe CBI3BIKTHIK Oaranay »}yprisy xoHe opOip jkaHyapra KYPbUIBICTBIH TYP1 OOWBIHINA JKIKTEY PEHTHHTI - )KaHyap-
JIap/IbIH achll TYKBIMbI KYH/IBUIBIFBIH Oaraiay bl TOJBIKTHIPYFa; OHAIPYII OYKa CHBIP TONTAPBIH KAJIBIITACTHIPY -
IpIKTENreH JKOFapbl OHIMIII CUBIPIAPAbI TAICHIPBICIICH HIAFBUIBICTBIPY; OyKaiap ainy YIIiH - )KOCHap/bl KYpacThIpy
’KOHE TAICBIPBICIICH JKYITACThIPY, OKEJIEP/iH JKOFapbhl IeHETHKAJIBIK CUIaTTaMaliapbl 0ap TaHbIMall OyKa eHIIpY-
urijiepre Oykanap ajgy YIIiH; TipKeyJeH OTKEH TAaIlChIPHICIICH IIaFbUIBICY/IaH ajiblHFaH Oy3ayliapblH TeHOMJIBIK
GarachIH XYpri3y.

Tyiiin ce3aep: CyTTi MaJ LIapyallbUIbIFbl, MOHUTOPHUHT, aCbUIIAHABIPY YAEpici, 6ackapy, OHIMILTIK.

H. b. Ceiinanues, E. K. lanubaes, b. C. ’KamaJos, I1I. b. Myka

TOO «Ka3zaxckuii Hay4YHO-HCCIIEIOBATEILCKUI HHCTUTYT JXMBOTHOBOJICTBA M KOPMOIIPOU3BOJICTBAY,
Anmarsl, Kaszaxcran

PE3YJIbTATBI MOHUTOPUHT A CYIIECTBYIOIEN CUCTEMBI
OPI'AHU3AIIMU CEJEKIIMOHHOTI'O MTPOIECCA B MOJIOYHOM CKOTOBOJACTBE
PECITYBJIMKU KA3AXCTAH

AnHoTanus. IIpoBeneHs!l HaydHBIC MCCIEAOBAHUS 110 MOHHTOPHHTY CYIIECTBYIOIIEH CHCTEMbI OpraHU3alnu
CENIEKIIMOHHOTO TpOoIiecca B MOJIOYHOM CKOTOBoAcTBe PecmyOnukn Kaszaxcran. Ilpemiaraercst B cucreme ymnpasiie-
HUSI CEJIEKIMOHHBIM MPOLIECCOM OCYLIECTBHUTH CIEAYIOIINE MEPOIIPUATHA: pa3paboTka B MHPOPMAIIMOHHON aHaH-
tnaeckoit cucreme (MAC) aBTOMaTHUECKOT0 MecTa HAyYHOTO COTPYAHUKA M OOHUTEpa, YTOOBI OHW MOTJIH HE TOJb-
KO 3aHOCUTH JaHHBIC, HO W KOHTPOJHPOBATH BeCh X0i 300TexHmUYecknx coOweituii B MAC; paspabotka B UAC
MPOrpaMMbl MHTETPHPOBAHUS C MOJIOYHBIMH JIaOOpaTOpsIMH TI0 aBTOMAaTHYECKOMY BBEJCHHIO JIAHHBIX aHAIHM3a
HertocpeacTBeHHO B IAC, 4TOObI B JaHHBIX IO MPOLYKTUBHOCTH KUBOTHBIX OBLIH ITOKA3aTeNIN HE TOJIBKO I10 Y00,
HO M KayecTBY MOJIOKa; pa3pad0TKa MOOMIIBHOTO NPHIIOKEHHUS IO MPOBEICHUIO JIMHEWHON OIEHKH THIA TENOCIO-
JKEHHS C aBTOMATHYECKUM 3aHeceHrneM 3TuxX MaHHbIX B MAC; BBeneHne manHbX B 60a3y MAC maHHBIX 10 TeHeao-
THH JKUBOTHBIX; (hopMHpOBaHKE IPYIII HETENEH M JaKTUPYIONINX KOPOB-TIEPBOTEIIOK B MEpBBIE 3 Mecsa— JaHHBII
BO3pPacT MAaTOYHOTO MOTOJIOBBS OOOCHOBAH CO3AaHHEM KOHTPOIHMPYEMOW HAyYHBIMH COTPYIHHKAMH HOBOW 0a3bl
nmaaHelx MAC, ymoil mpemompenensercss IEnbl0 OPraHW3alUH CEJCKIIMOHHOW pPabOThl C MOJOYHBIM CKOTOM C
«HYJISI»; TIPOBE/ICHHUE €KEMECSIYHBIX KOHTPOJIBHBIX JOCHUH ¢ 0TOOPOM NpoO MOJIOKA, aHAIN30M €TO KauecTBa B HE3a-
BHCHMBIX MOJIOUHBIX JIAOOPATOPHSIX U BHECEHHEM BceX AaHHBIX B mporpammy MAC — mist ocymiecTBiieHns: oTO0pa
KOPOB Ha OCHOBE 3aHECEHHBIX MPU3HAKOB 0TOOpa B MAC; mpoBeneHne THHEHHON OLIEHKN YKCTephepa KOPOB H MPH-
CBOGHHME Ka)KIOMY JKHBOTHOMY KJIACCH(HMKALMOHHOM OLEHKH 32 THUI TEJOCIOXKEHHS — AJISI JOMOJHEHHS OLEHKU
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TUIEMEHHOM 1IEHHOCTH KUBOTHBIX; (hOPMUPOBaHUE OBIKOMPOU3BOASIIMX TPYIII KOPOB — Uil 0TOOPA BHICOKOTIPOIYK-
TUBHBIX KOPOB C IEJIBI0 TPOBEICHHS 3aKa3HOTO CIIApUBAHMSL, COCTaBICHHUE TUIaHA W TPOBEIECHHIE 3aKa3HOTO CIapu-
BaHUS — /IS TIOJTyYeHHsI OBIYKOB, OTIAMH KOTOPBIX OYAyT BBIAAIOUINECS OBIKU-TIPON3BOAMTENN C BHICOKHMHU TEHE-
TUYECKHMH XapaKTEPUCTUKAMHU; TPOBECTH T€HOMHYIO OIICHKY OBIUKOB, ITOJYYSHHBIX OT 3aKa3HOTO CIIAPUBAHHMS.

KiroueBble ca0Ba: MOJOYHOE CKOTOBOJCTBO, MOHUTOPHHT, CENIEKIIMOHHBINA INPOLECC, YIPaBICHHUE, MPOIAYK-
TUBHOCTb.
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