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MODERN TECHNOLOGIES FOR INCREASING
THE REPRODUCTION LEVEL IN DAIRY CATTLE

Abstract. The work aims to study the features of herd reproduction in the conditions of a modern specialized unit
for growing repair young animals.

The studies were carried out in the conditions of Megaferma OOO in the Kuznetsky region, which is part of the
Rusmolco Company in the Penza region, on the number of animals in the modern herd reproduction center. The object
of the research was the replacement heifers of the Holstein breed; the subject of the research was: live weight of heifers
in different technological periods and the efficiency of insemination of heifers with sexed and ordinary sperm.

The studies show the dynamics of live weight of the Holstein heifers of different origin (Holland, the USA,
Russia) during directed growing; the achievement of live weight of 350 kg was established by the period of the first
insemination at the age 12 months; the Dutch heifers had a higher growth rate during all growing periods.

The results of studies indicate that when using sexed semen, the pregnancy rate of heifers from the first
insemination was 54.5%; 82.5% of heifers were received from the studied livestock, which is 29.5% more than from
the insemination with ordinary semen. When inseminating with sexed semen of heifers of different origins (Hungary,
Germany, Russia), the existing differences in the experimental groups were found. The pregnancy rate from the first
insemination in the studied livestock ranged from 48.7 to 59.7%, and the yield of heifers - from 77.5 to 89.4%.

Such indicators are consistent with the international practice of using sexed semen and with the guarantees of the
semen producer. Consequently, an increase in the number of heifers in offspring allows breeding farms to abandon the
acquisi-tion of expensive breeding young stock.

Key words: technology, growing, Holstein breed, reproduction, origin, replacement heifers, insemination, sexed
semen, offspring.

Relevance. In Russia, dairy cattle breeding is one of the main branches of animal husbandry, therefore
it should be competitive in the external and domestic markets. Sustainable development of the industry is
ensured by increasing production volumes, significantly expanding the range of products, the use of
innovative technologies and modern equipment in the production process, as well as the widespread use of
domestic and foreign cattle genetic resources [1,2]. In the studies of local scientists, there has been a steady
increase in the number of Holstein cows on dairy farms in Russia. This is due to the import of cattle, as well
as the use of accumulation cross breeding of animals of this breed with Black-and-motley breed and other
breed groups of cattle [3,4].

The acquisition of modern dairy complexes and farms by imported livestock requires significant
financial investments. In addition, imported animals do not always adapt to local natural and climatic
conditions, which subsequently affects their health, productive and breeding qualities. Obviously, for the
improvement of the dairy herd and its replenishment by herd replacements, it is necessary to organize their
own breeding of elite calves.
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In most regions of Russia, the key issue of herd reproduction is the growing of replacement young
animals. In agricultural entities, the average age of heifers at the first insemination is 22-23 months with an
average live weight of 340-350 kg, which is 6-7 months and 30-50 kg less than the indicators proposed in
the recommendations for the growing of heifers of dairy and combined breeds.

Therefore, for replacement heifers, it is necessary to create conditions for the formation of a strong
healthy body and the subsequent high dairy productivity with long-term economic use of cows. This is of
particular importance in conditions of intensive milk production in modern dairy complexes and farms.

The problem of providing the herd with the necessary number of replacement heifers is not always
possible to solve with traditional reproduction methods. In the body of bulls, two types of germ cells -
spermatozoa are formed: with X-chromosomes and Y-chromosomes; so, in dairy cattle breeding, about 51%
of calves born in cows are bulls and 49% - heifers. Modern large dairy farms and complexes specializing in
milk production need a large number of replacement heifers to update the herd. Currently, new unique
mechanisms are used in animal husbandry to ensure the necessary reproduction rate, among which the most
innovative is the use of genetic material, divided by sex [5,6].

Many studies have established that the regulation of the sex of offspring in farm animals is of
considerable practical interest, as it helps to accelerate genetic progress in selection and breeding work
[7,8,9,10].

The aim of the work is to study the characteristics of herd reproduction in the conditions of a modern
specialized enterprise of replacement young stock reproduction.

Materials and methods of research. The modernization of the dairy cattle breeding industry in the
Penza region, as in other parts of Russia, is carried out through the construction of new modern dairy
complexes, the reconstruction of existing dairy farms, the active introduction of innovative milk production
technologies, the acquisition of highly productive imported cattle and the use of highly efficient modern
technological equipment. The formation of highly productive dairy herds is carried out through the
acquisition of cows, bred heifers or heifers from Europe, the USA, Canada, and Australia.

In 2015, in Tatarskiy Kanadei of the Kuznetsk district, the Rusmolco ran Megaferma OOO, Russia's
largest modern center for the herd reproduction, amounted to 5200 animals, designed to equip the company's
dairy complexes. The center consists of two sites, combined in a single cycle of growing heifers from the
age of 5 months to the period of 7months of pregnancy, followed by their return to the company's dairy
complexes.

The technology for growing replacement heifers at all sites of Rusmolco provides the creation of
optimal conditions for the intensive production of young animals of a random age, the implementation of
planned gains in live weight, and the timely identification of animals ready for insemination. To achieve
this goal it is necessary to fulfill several objectives: to ensure the safety of young animals more than 97%;
to grow heifers for the first insemination at 12 months of age with a live weight of at least 350 kg.

The studies were carried out in the conditions of Megaferma OOO. The objects of the research were
the heifers of the Holstein breed, received for growing from dairy complexes of RAO Narovchatskoye, the
Narovchatskiy district, and of OSP MTK Pachelmskoye of Arshinovka.

The genetic and paratypical factors were subject to study. Genetic factors included the origin of
animals, and paratypical ones — the growth, development and reproductive qualities of heifers.

A comparative assessment of the growth and development of heifers of different origin was studied by
the dynamics of weight growth. The weight growth of replacement heifers was taken into account in terms
of live weight by carrying out regular control weighings at the age corresponding to the technological
periods of growing (at birth, at the age of 5, 10 and 12 months), followed by the calculation of growth rate
indicators.

The reproductive qualities of animals of the studied groups were evaluated according to zooveterinary
records.

Research results. In Megaferma, replacement heifers born from cows of the Rusmolco dairy herd, as
well as imported heifers, are being grown. Therefore, the peculiarities of growth and development of heifers
of different origin were studied during directed growing in a specialized enterprise. For research by the
method of analogues (according to age and live weight) 180 animals born from imported mothers of Holland
(the first group — 60 animals), the USA (the second group — 60 animals), as well as domestic cattle (the third
group — 60 animals) were selected.
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Table 1 — Change in live weight of heifers according to the technological periods

Live weight, Country of origin/group
kg: Holland / the first The USA / the second Russia / the third
at birth 37.0+0.67 37.5+0.58 37.5+0.46
5 months 201.0 £0.89%*** 190.1£1.37 190.8 +1.42
10 months 327.0 £1.06*** 316.4+1.53 3149 +1.50
12 months 373.5 £1.88*** 359.5+1.90 359.1+1.92
*p <0.05; **p <0.01; ***p <0.001.

Table 1 shows the dynamics of the live weight of experimental animals in control age periods.

It was established that Dutch heifers exceeded American and Russian peers in all age periods in terms
of live weight: at the age of 5 months - by 5.7% (p <0.001) and 5.3% (p <0.001), at the age of 10 months —
by 3.3% and 3.8%, at the age of 12 months - by 3.8% (p <0.001) and 3.9% (p <0.001) respectively.

Based on the research results, it can be concluded that the technology for growing replacement heifers
in Rusmolko helps to achieve optimal live weight (360 kg) for the first insemination at the age of 12 months,
and not at the age 16 months as is accepted in the recommendations for young stock breeding.

Studies of the influence of the first fruitful insemination age and live weight of heifers on the value of
subsequent milk yield revealed the great importance of the live weight of heifers. The increase in the
insemination age unreasonably raised the cost of growing first-calf heifers [11].

Considering that since 2015, Megaferma with artificial insemination of replacement heifers began to
use the modern biotechnological method of reproduction using sexed semen, the objects of the research
included the study of its effectiveness in breeding livestock.

The studies were carried out on heifers (929 animals) of the Holstein breed, grown in Megaferma of
the Kuznetskiy district.

According to local and foreign scientists, sexed semen is an effective tool for increasing the breeding
stock of cattle, so it is necessary to carefully plan and prepare for insemination both animal and sperm. It is
especially important to choose heifers that meet the requirements for the insemination [12,13,14,15,16,
17,18,19].

In this regard, one of the main technological features on the second site of Megaferma is the selection
and preparation of animals for insemination. The first insemination of heifers is done with sexed semen.
The semen is supplied to Russia from America and Canada, and the main suppliers are AltaGenetics,
SEMEX, WWS. In total, in 2018, sexed semen of the breeding bulls was imported in the amount of 230676
doses or 6.4% of the total sperm production [20].

The results of the insemination by sexed semen of the replacement heifers of the Holstein breed in the
conditions of the specialized enterprise Megaferma in 2017 are presented in table 2.

Table 2 — The insemination efficiency of the replacement heifers

Number of animals
Indicator
heads %

Total number of heifers 929 100
First insemination (by sexed sperm):
The number of heifers of the first fruitful insemination, animals 507 54.5
The number of unfertilized heifers, animals 422 455
Re-insemination (with ordinary sperm):
Total number of heifers 422 100
The number of heifers of the fruitful re-insemination, animals 227 53.8
The number of unfertilized heifers, animals 195 46.2

— 7Yy ——
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Since, the necessary condition for the successful use of sexed sperm is the health of the herd and the
fatness of the animals, the specialists of Megaferma carefully select the heifers suitable for the first
insemination with the sexed semen. Pregnancy from the first insemination in the studied livestock was
54.5%, but 44.5% of heifers remained unfertilized. Upon repeated insemination of these heifers with
the ordinary semen, the pregnancy increased by 9.3%, but 46.2% of the animals required the third
insemination.

An indicator of the effectiveness of insemination is the number of the received offspring (table 3).

Table 3 — Obtaining offspring during insemination of heifers with the sexed and ordinary sperm

Number of animals
Indicator
heads %

Total number of calves 610 100
Calves received from the first insemination with the sexed semen: 412 67.5
Including:

- heifers 340 82.5
- bull-calves 72 17.5
Calves received from the repeated insemination with the ordinary semen: 198 32.5
Including:

- heifers 105 53.0
- bull-calves 93 47.0

Of the total studied population (929 animals), 65.7% of calves were obtained. At the first insemination
of heifers with the sexed sperm, 67.5% of the calves received, and at the repeated insemination of the
unfertilized heifers with the usual semen, 32.5% of calves. It should be noted the high yield of heifers from
insemination with the sexed semen — 82.5%. When re-inseminating the heifers with the ordinary semen
almost the same output of heifers and bull-calves was received.

Studies have found that using sexed semen gave 29.5% more heifers than ordinary semen, with almost
the same pregnancy, and the yield of heifers was 82.5%.

In connection with the acquisition of dairy farms with imported and domestic livestock, the research
objectives included the study of the insemination effectiveness with sexed sperm of the Holstein replacement
heifers of different origins. Three groups of heifers of different origin were formed taking into account the
year of birth: imported in 2017 from Hungary (the 1st group — 315 animals) and from Germany (the second
group — 311 animals), as well as domestic heifers (the third group — 300 animals), born in dairy farms of
Rusmolco.

The results of the insemination of replacement heifers of the Holstein breed of different origin in the
conditions of Megaferma enterprise are shown in table 4.

The largest percentage of fruitfully inseminated animals was recorded in the third group (59.7%), which
is higher by 11% and 4.1% than in heifers of the second group and the first group, respectively. A significant
number of replacement heifers remained unfertilized.

The results of the re-insemination with ordinary semen also indicate the differences between the
experimental groups. The best indicator of fruitful insemination (59.6%) was for the heifers of the second
group, and the lowest result (44.6%) was in animals of the third group. In general, the fruitful insemination
of heifers by sexed and ordinary sperm does not exceed 60%.

The efficiency of insemination is characterized by obtaining offspring (table 5).

From the data of table 5, it follows that the results of the insemination of the heifers of the studied
groups using the sexed semen differ. The largest number of heifers after the first insemination was received
from German animals - 89.4%, but at the same time, the largest number of deadborn offspring (13.7%) was
recorded in this group, which is obviously associated with problems of adaptation to the maintenance
conditions. In Hungarian and Russian animals, the rates of heifers are slightly lower, and amounted to 83.2
and 77.5%, respectively.
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Table 4 — Results of insemination of heifers

) Country /group
Indicator -
Hungary/ 1% group | Germany/ 2" group | Russia/ 3" group
Total number of heifers, -heads 315 314 300
-percent 100 100 100
First insemination (sexed semen):

The number of heifers of the first fruitful insemination:
-heads 175 153 179
-percent 55.6 48.7 59.7
The number of unfertilized heifers,  -heads 140 161 121

-percent 44.4 51.3 40.3

Repeated insemination (ordinary semen):

The number of heifers of the re-insemination:
-heads 140 161 121
-percent 100 100 100
The number of heifers of the repeated fruitful insemination,
-heads 77 96 54
-percent 55.0 59.6 44.6
The number of unfertilized heifers,  -heads 63 65 67

-percent 45.0 40.4 55.4

At repeated insemination, the number of heifers and bull-calves obtained in the experimental groups

had insignificant differences.

Table 5 — Obtaining offspring after insemination of heifers with sexed and ordinary semen

Country /group

Indicator

Hungary/ 1% group

Germany/ 2" group

Russia/ 3" group

First insemination (sexed semen):

Total number of heifers 175 153 179
R§celved calves from. the first insemination 161 132 170
with sexed semen, animals:
including: heifers,
- heads 134 118 132
- percent 83.2 89.4 717.5
- bull-calves, heads 27 14 38
- percent 16.8 10.6 22.5
Registered:
- deadborn, number 14 21 9
- percent 8 13.7 5
- twins, number 1 1 0
- percent 0.6 1 0
Repeated insemination (ordinary semen):

Total number of heifers 77 96 54
Received calves from the repeated insemination

. . . 71 87 50
with ordinary semen: - animals
Including:
- heifers, heads 35 48 28
- percent 49.3 55.2 56.0
- bull-calves, heads 36 39 22
- percent 50.7 44.8 44.0
Registered:
- deadborn, number 6 9 4
- percent 7.8 9.4 7.4
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B. B JIamenxko', H. A. Banakupes?, 10. A. IOnnam6aes’, . B. Kaemosa',
A. K. Kapoin6aes?, A. B. 'y6una!, W. I1. lIpoxopos®

Tlensa MeMIieKeTTiK arpapiblK yHuBepcuteri, [lensa, Pecei,
2OMBOM KO «Mackey BeTepUHAPHS koHe OHOTEXHOJIOTHS aKaIeMHUsChl», Mackey, Pecei,
SPTAY. A. Tumupsses ateiagarsl MCXA, Mockey, Pecel,
4«YHIILI Baiicepke-Arpo», Aamatsl o6bick], Kaszakcran

CYTTI MAJI IIAPYAIIBLIBIFBIHJIA ©CIMIH MOJAUTY JEHTENIH
APTTBIPY IbIH KA3IPI'TI 3AMAHIBI TEXHOJIOT'USIJIAPBI

Annoranusi. Kazipri 3amanfsl CyT KemleHzepi MeH ¢epManapabl UIMIOPTTHIK Mayl OachblHA KMHAKTAY YJIKEH
Kap>KBUIBIK CAJIBIMIApABI TaJIall eTelli, COHIal-aK OKEIIHETIH XKaHyapiIapabl )KePriTiKTI TaOUFU-KIUMATTHIK JKaFIai-
napra OeitiMaey MacenenepiH TyFbI3a/ibl, OyJ1 0JJaH opi OJap.IbIH JeHCayJIbIFBl MEH OHIMALTIrIHE ocep ereni. YKorapsl
OHIM[Ii TaOBIHIBI KANBINITACTHIPY YIIIH SJUTANBIK Oy3ayiapIsl sKeKe ecipylli YHpIMAacTeIpy KaxeT. JKeke xeHaey
KalllapjapblH ecipy eHAIpiCTiH TYHBIK IUKIBIH KYpyFa,Mall HIMIOPTBIH KbICKApTYFa, KaHyapJapAbl acblpayIbIH KoHE
a3BIKTAaHIBIPYIOBIH €PEKIIe JKaFJaiiapbiHa OediMaey MoceNenepid menryre MyMKiHaiK Oepei.

CyTTi Man mapyanbuIbIFbIHIA OCIPYIIH I9CTYPII oicTepiMeH TaObIH/IbI XKOHISHTIH TONACPAIH KAKETTI CaHbI-
MEH KaMTamachl3 €Ty MpoOJeMachiH eIy KUbIH, COH/IBIKTAH Ka3ipri 3aMaHfbl OMOTEXHOJIOTHSIIBIK 9ICTEp/Il Maii-
JlaniaHazbl, oJapabIH Oipi Kalapiapasl CEKIHSIIbl TYKBIMMEH YPBIKTaH IBIPY OOJIBIIN TaObUIa IbL.

JKyMBICTBIH MaKcaThl - Ka3ipri 3aMaHFbl MAMaHIaHIBIPBUIFAH KOCITIOPBIH XKaFIalbIHIa MaJl TOJIIH 6Cipy epeK-
HIEJIIKTEPiH 3ePTTELY.

3eprreynep [lensa obapiceiabiH "YK" Pycmonko "XKIIK kypambina xipetin Kysneukuit aynansiaeiH "Mera-
tepma" XKIIIK >xarnaiibiia TaOBIHHBIH ©CIMIH MOJIAMTY XOHIHJET] Ka3ipri opTalbIKThH JKaHyapnap 6ackiHa OpbIH-
Janbl. 3epTTey 0OBEKTICI TONIITHH TYKBIMBIHBIH JKOHIEY Kallapiaapbl O0JIAbI; 3epTTey IoHI: 9PTYPIli TEXHOIOTHSIIBIK
Ke3eHJiep/ie KallapiapAblH Tipi caJMaFrbl KOHE KallapyapAbl CEKIUSUIBI YKOHE KOAIMIT TYKBIMMEH YPBIKTAHIBIPY
THIMIUTIITT OOJIIBL.

3epTTeynepae OarpITTalIFaH ocipy Ke3iHIe opTYpIIi MIBIFY Teri TONIITHH TYKbIMAac KamapiapasH ([ommangus,
AKII, Peceit) Tipi canMarbIHBIH CepIIiHI KepceTiiren; 12 aiiia anramksl YPhIKTaHABIPY kackiHa 350 kr Tipi canma-
FBIHA KOJI JKETKi3y OenriieH/i; roflanAusUIbIK Kalapiap ecipyiH 0apiiblK Ke3eHIepiHe oCy/iH KOFapbl KapKbIH-
JIBUTBIFBI OOJIIBL.

3eprrey HoTIKeNepl OOWbIHINA, CEKUMSIIAaHFAH YPBIKTHI MaiilalaHFad Ke3/e KalapiapiabslH OipiHINI YpbIKTaH-
nbipynan 54,5% - nbl KyparaHbIH KOPCETTi; 3epTTelieTiH Maj OackiHaH §82,5% Kamapiap anjabl, OyJ1 KoAiMIi YPBIKIEH
YpBIKTaHIBIpYAaH 29,5%-Fa apThIK.

CexkcTenreH TYKBIMMEH YPBIKTaHABIPY Ke3iHae apTYpil TekTi Kamapiapasl (Benrpus, ['epmanust, Peceit) Toxi-
pubeni TonTapia 6ap aifbIpManIbUIBIKTap aHBIKTAIBL. 3ePTTENICTIH Masl OAChIHBIH aJFaIlIKbl YPBIKTAHIBIpYAaH OacTar
yiITapakTeirsl 48,7%-1an 59,7%-Fa neitin, an KamapiapablH MbFyb-77,5% - nan 89,4% - ra meiiin 6onael. MyHmai
KOPCETKIIITEP CEKCTENTEeH YPHIKTHl MaiJaNaHyIblH QJIEMIIK IIPaKTHKACHIHA JKOHE TYKBIM OHIIPYINIHIH KeHiIIirine
COMKeC KeJel.

Jlemex, Tenze Kamapiap CaHbIHBIH apTybl aChUT TYKBIM/IBI IIAPYaIIbIIBIKTapFa KBIMOAT TYPAThIH aChUT TYKBIM/IBI
TOJIJIi CaThll anyaH 0ac TapTyFa MYMKIH/AIK Oepefi.

Tyiiin ce3mep: TEXHOJIOrHs, 6Cipy, TONIUTHH TYKBIMBI, ©CipYy, LIBIFY Teri, )KOHJeY Kallapiap, YPhIKTaHABIPY,
CEeKCTEJIT'eH TYKBIM, TOJI ally.

B. B. JIamenko!, H. A. Banakupes?, 10. A. IOagam6aes?,
W. B. Kaemosal, A. K. Kapein6aes*, A. B. I'youna’, U. I1. IIpoxopos?

Tlen3enckmii rocyqapCTBEHHBIN arpapHbIil yHHBEPCHUTET, Ilensa, Poccus,
OI'BOY BO «MOCKOBCKas aKaJeMHUsl BETEPHHAPHON MEIUIMHEI 1 OUOTEXHOIOTHI,
3SPTAY — MCXA umenn K. A. Tumupsizea, Mocksa, Poccus,
4TOO «YHIIL] baiicepke-Arpo» AnmaTuHckas obnacts, Kazaxcran

COBPEMEHHBIE TEXHOJIOTYHM NOBBIINEHUA YPOBHA BOCITPOU3BOJACTBA
B MOJIOYHOM CKOTOBOJCTBE

Annoranusi. KoMIuiekToBaHHe COBpPEMEHHBIX MOJOYHBIX KOMIDIEKCOB H ()epM HMIIOPTHBEIM IOTOJIOBBEEM
TpeOyeT OoNbIIMX (PMHAHCOBBIX BIOXKEHHH, a TaKKe CO3AAeT MPOOJIEMBI aanTalliyd 3aBO3UMBIX JKUBOTHBIX K MECT-
HBIM IIPUPOTHO-KIMMATHIECKAM YCIIOBHSIM, YTO B JAJIFHEHIIIEM OTPaXKaeTCs Ha MX 3/I0POBBE U MPOAYKTUBHOCTH. J{71st
(hopMupOBaHHS BBICOKOIIPOAYKTUBHOTO CTajJia HEOOXOIMMO OPraHM30BaTh COOCTBEHHOE BBIPAIIMBAHUE SIUTHBIX
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TenAT. BeipamuBanie coOOCTBEHHBIX PEMOHTHBIX TEJIOK MO3BOJIHT CO3/1aTh 3aMKHYTHIHA LUK IIPOU3BOCTBA, COKPATHTh
MMIIOPT CKOTA, CHSTh MPOOJIEMBI C aJanTaluell )XUBOTHBIX K CIIeHU(HUUECKUM YCIOBUSIM COJCPIKAHUS K KOPMIICHHSI.

TpaauIMOHHBIMU METOJIAMH BOCIPOU3BOJICTBA B MOJIOYHOM CKOTOBOJICTBE TPYAHO PELIUTH polieMy obecrie-
YCHHUA CTaaa HeO6XO£[I/lMI)IM KOJIMYCCTBOM PEMOHTHOT'O MOJIOAHAKA, MO3TOMY HUCIIOJIB3YIOT COBPEMCHHLIC 61/10TeX-
HOJIOTUYCCKUE METO/Ibl, OTHUM M3 KOTOPLIX ABJIACTCA OCEMCHECHUEC TCJIOK CCKCUPOBAHHBIM CEMEHEM.

Henp paboThl — M3yYUTH OCOOCHHOCTH BOCIPOW3BOJICTBA CT3ja B YCIOBHUSX COBPEMEHHOTO CIIEIHAIN3UPO-
BaHHOT'O NPEANPUATHS 110 BEIPAITMBAHHIO PEMOHTHOTO MOJIOTHSIKA.

HUccnenoBanus Beimonasumcsh B yenosusax OO0 «Meradepma» Kysnenkoro paiiona, Bxoasmero B cocra OO0
«YK «Pycmonkoy [TenzeHcKoi 0671acTH, Ha TIOTOJIOBBE YKHBOTHBIX COBPEMEHHOTO IICHTPA 110 BOCIIPOU3BOJICTBY CTa/Ia.
OO0BEKTOM HCCIICAOBAHHUN CITY>KWIH PEMOHTHBIC TEIKH TONIITHHCKOW MOPOIBL; IPEIMETOM HUCCIICAOBAHIN SBIISUTHCE:
JKUBasi Macca TeJIOK B pa3lIMYHbIC TEXHOIOTHICCKIE IepHOIbI U 3()()EeKTHBHOCTh OCEMEHEHHE TEIIOK CEKCHPOBAHHBIM
1 OOBIYHBIM CEMEHEM.

B mccrenoBaHusaX mpeacTaBieHa TUHAMUKA KMBOW MacChl TEJIOK TOJIITHHCKOH MOPOABI Pa3HOTO MPOUCXOXK-
neans (Iommamnus, CIIA, Poccust) mpu HampaBI€HHOM BBIPAIIMBAHWH; YCTAHOBJICHO IOCTIDKEHHE >KUBOW MAacCHI
350 kr x BO3pacTy MEPBOro OCEMEHECHHUS B 12 MeCsIEeB; FO/UIAaHACKHUE TSIIKA UMENU 00JIee BHICOKYIO HHTCHCUBHOCTh
PpocCTa BO BCE€ NEPHUO/bI BbIpallluBaHUS.

PeSyJ’IbTaTbI I/ICCJ'IC[[OBaHI/Iﬁ CBUACTCIILCTBYIOT, UTO IMPU HMCIOJIb30BAHUN CEKCUPOBAHHOI'O CEMCHH CTCJILHOCTH
TEJIOK OT IEPBOro oceMeHeHus coctasuiia 54,5%; OT uccienyemMoro norojoBbs noxyuusiu 82,5% Ttenok, uto Ha 29,5%
Ooutblire, 4eM OT OCEMEHEHHSI OOBIYHBIM CEMEHEM.

[Ipu oceMeHEHNH CEKCHPOBAaHHBIM CEMEHEM TeJOK pa3Horo mpoucxoxzaeHus (Berrpus, 'epmanus, Poccwus)
YCTaHOBIICHBI MMEIOIIHNECS OTIUYMSA B OMBITHBIX Tpynmnax. CTEeNpHOCTH OT IEPBOTO OCEMEHEHHS y HCCIETyeMOro
MOToJIOBbA Konebanack ot 48,7 mo 59,7%, a Berxox Temok — ot 77,5 no 89,4%. Takue moka3aTeld COOTBETCTBYIOT
MHPOBOY IPaKTHKE HCIIOIB30BAHNS CEKCHPOBAHHOTO CEMEHHU M FapaHTHSAM IIPOU3BOIAHUTENS CEMEHU.

CrnenoBatenpHO, YBEIWICHNE YHCICHHOCTH TEJIOK B IMPHUILIONE MO3BOJISET IIEMEHHBIM X03IHCTBAM OTKA3aThCS
OT NIPHOOPETEHHSI JOPOTOCTOSIIETO TNIEMEHHOTO MOJIOTHSKA.

KirodeBble cjioBa: TEXHOJIOTHS, BhIpallliBaHMUE, TOJIUTHHCKAs MOPOJa, BOCIIPOMU3BOJICTBO, MPOUCXOXKICHHUE,
PEMOHTHEBIE TEJIKH, OCEMEHEHUE, CEKCUPOBAHHOE CeMsl, TOyUeHH IIPUILIOA.
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