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MOJIOYHAA NPOAYKTUBHOCTbB KOPOB-IIEPBOTEJIOK
B 3ABUCUMOCTHU OT UHTEHCUBHOCTHU UX BBIPAIIIUBAHU A

G Merpyxuna JL.JIL.

Hpxymcexuii HayuHO-ucciedo6amenbCKuil UHCIMUmym cenbCKo20 X03AUCmea —

Qunuan HUpxymcrozo nayunozo yenmpa Cubupckozo omoenenus Poccutickoti akademuu Hayk
UpkyTtckast obnacts, c. [IuBoBapuxa, Poccus

D gnu_iniish_risc@mail.ru

[IpencraBieHsl pe3ynbTaTbl HCCIEJOBAHUN MOJIOYHOM MPOAYKTUBHOCTH KOPOB YEPHO-NIECTPOI
MOPOJIBI B 3aBUCUMOCTH OT BO3pacTa IEPBOT0 OCEMEHEHHS M JKMBOI Macchl IIPHU MEPBOM OTENE B
ycnoBusix MpkyTckoii obnactu. M3yueHa iuHaMuKa BhIpAIIMBaHKS TEJIOK 110 TOJaM, MOJIOYHAS MIPO-
JIYKTUBHOCTB KOPOB M0 1-# 1 3-1 TakTalusM B 3aBUCUMOCTH OT MHTEHCUBHOCTH UX Pa3BUTHSL. DKC-
[IEPUMEHT NPOBEAECH 110 MaTepuajiaM xo3sicTBa pKyTckoii 001acTu ¢ UCTIONb30BaHUEM OOILEIPH-
HATBIX 300TEXHUUYECKHX, AHAIUTUYECKUX, BAPUAIL[MOHHO-CTATUCTUYECKUX METOJOB HCCIIEOBaHUI
¢ 2016 o 2020 r. )Kuast Macca TeJIOK BO BCE BO3PACTHBIE IEPUOABI COOTBETCTBOBAJIA TPEOOBAHUAM
KJIACCOB JINTA U DJIUTA-PEKOpA. AHAIM3 JaHHBIX MOKAa3ajl, YTO CKOPOCTh POCTa KMBOTHBIX B IIe-
puon uccienoBanuii Bo3pocia (6,0; 6,8; 2,3 u 4,8% COOTBETCTBEHHO NP JOCTOBEPHON Pa3HHMIIC
2 >0,90). C yBenuueHreM HHTEHCUBHOCTH BBIPAIIMBAHUS TEJIOK OTMEUECHO MOBBIIICHUE YPOBHS UX
ynost 3a 305 nHel 1-i nakranuu. HaubounkIast MoJIOoYHAsI IPOYKTUBHOCTh OTMe4YeHa 110 1-1 (5309—
5476 xr) u 3-ii (5418-5817 kr) akTauusM y KOpoB, BO3PACT MEPBOrO IIIOAOTBOPHOTO OCEMEHEHUS
KOoTOphIX cocTtaBun 13—14 mec. Haumenpmmii yaoi o 1-i n 3-if nakranusM NOIy4deH OT KOpOB,
OCeMEHEeHHBIX B Bo3pacTe 20 Mec u crapiue. Hanbomburyto MOIOYHYIO NIPOAYKTHBHOCTD B 1-10 1
3-10 JIaKTalluy MOJyYWJIH OT KOPOB C KUBOW Maccoil mpu nepBoM otese 541-550, 551 kr u Bbime
(5197-5164, 5436-5545 kr cooTBeTCTBEHHO). HanMeHbIIass MOIOYHAS TPOAYKTUBHOCTH MOyYeHa
OT KOPOB C JKMBOM Maccoii ipu niepBom otene 110 500 kr (4567-5122, 4943-5009 «r). [lony4yeHHbie
pe3yabTaThl MO3BOJIAIOT BBIABUTH BIMSAHNE MHTEHCUBHOCTHU BBIPAILIMBAHUS TEIOK Ha IPOAYKTUBHBIC
Ka4yecTBa KOPOB.

KuroueBsle cjioBa: pocT U pa3BUTHE, MOJOYHAs MPOJYKTUBHOCTh, BO3pACT MEPBOTO OCEMEHe-
HUS, )KMBas Macca MpH MePBOM OTese
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The paper presents the results of studies of milk productivity of black-and-white cows depend-
ing on the age of the first insemination and live weight at the first calving in the conditions of the
Irkutsk region. The dynamics of heifer rearing by year, milk productivity of cows in the 1st and
3rd lactations depending on the intensity of their development has been studied. The experiment
was conducted on farm materials from the Irkutsk Region using generally accepted zootechnical,
analytical, variation and statistical research methods from 2016 to 2020. Live weight of heifers at
all ages met the requirements of the elite and elite-record classes. Analysis of the data showed that
the growth rate of the animals increased during 5 years (6.0%, 6.8, 2.3 and 4.8% respectively with
a significant difference p > 0.90). With the increased intensity of heifer rearing, an increase in milk
yield over 305 days of the first lactation was observed. The highest milk production was noted in
the 1st (5309-5476 kg) and 3rd (5418-5817 kg) lactations in cows with the first fruitful insemination
at 13-14 months. The lowest 1st and 3rd lactation yields are obtained from cows inseminated at 20
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months of age or older. Higher milk production in the first and third lactations was obtained from
cows with a live weight at first calving of 541-550 kg, 551 kg and higher (5197-5164, 5436-5545 kg
respectively). Less milk production was obtained from cows with a live weight at first calving of up
to 500 kg (4567-5122, 4943-5009 kg). The results obtained make it possible to reveal the influence
of the intensity of rearing heifers on the productive qualities of cows.

Keywords: growth and development, milk productivity, first insemination age, live weight at

first calving
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INTRODUCTION

Milk productivity of cows is the main eco-
nomic and breeding trait in cattle breeding. The
formation of milk productivity occurs during
the growth and development of the animal [1-
7]. Intensive breeding of replacement heifers
and bred heifers, determination of optimal age
and live weight at the beginning of their eco-
nomic use are important elements of highly pro-
ductive dairy cattle breeding with annual cow
productivity of 6-10 thousand kg. Obtaining
this level of productivity from the first lactation
of cows is an urgent task of herd management
and increasing economic efficiency of business
activities in dairy cattle breeding [8, 9].

Determination of optimal age and live weight
at first calving is of great importance in herd se-
lection [10]. Some scientists believe that early
heifer mating (13-15 months) under optimal
feeding and housing conditions does not ad-
versely affect the subsequent milk productivity
of cows. Other authors believe that the optimal
period for the first fertile insemination of heifers
should be at least 18, 19 months [11, 12].

The problem of studying the growth and
development of heifers is of great economic
importance, since the indicators of full devel-
opment and readiness of animals for the first
insemination largely determine the efficiency
of further production use of cows [13]. In this

connection, the issues of peculiarities of growth
and development dynamics of heifers are con-
sidered. Dairy productivity depends on many
paratypical factors, but the main one is the age
of heifers at the first insemination [14, 15]. The
age of the first fruitful insemination and calv-
ing, the live weight at the first calving have a
certain influence on the subsequent productiv-
ity and the manifestation of the main breeding
traits.

The purpose of the study is to identify the
dependence of milk productivity of first heifers
on the intensity of their rearing in the condi-
tions of the Irkutsk region.

Research objectives:

— determine the effect of heifer rearing inten-
sity on their future dairy productivity;

— determine the effect of live weight at first
calving on milk productivity of cows.

MATERIAL AND METHODS

The information database of the SELEX
pedigree accounting program of the highly pro-
ductive herd of black and white cattle in "Okin-
sky" SEC of the Irkutsk region served as the
research materials. The experiment was con-
ducted from 2016 to 2020. The animals (949
heads) that were evaluated according to growth
and development indices, and subsequently ac-
cording to milk productivity for the 1st and 3rd
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lactations were chosen as the object of research.

When performing this work, generally ac-
cepted research methods were used: zootech-
nical, analytical, variation and statistical. All
obtained results were processed on the basis
of private methods of population genetics and
mathematical statistics on a personal computer
using Microsoft Excel, Snedecor V5.

RESULTS AND DISCUSSION

Among modern problems in dairy cattle
breeding, early maturity deserves attention.
Timely use of replacement heifers for herd re-
production is of great production importance
because it affects not only zootechnical but also
economic issues.

It is known that the productive period of
cows begins with calving. The formation and
level of the reproductive ability manifestation
in adult heifers is determined not only by he-
redity but also by the intensity of breeding of
replacement heifers.

The main indicators of heifer growth inten-
sity, which characterize the growth and devel-
opment of animals in different age periods of
rearing, are absolute and average daily gain.
The characteristics of growing heifers are pre-
sented in Table 1.

Heifers with the age of the first fruitful in-
semination at 13-15 months had the highest
average daily gains at different ages. At 0-6
months of age (with an average daily gain of

754 g) and 6-12 months (759 g), the first insem-
ination age was 15 months; 0-6 months (778 g),
6-12 months (810 g), 14 months; 0-6 months
(808 g), 6-12 months (901 g), 13 months (p
> 0.95). Absolute gains at 0-6 months of age
were 136, 140, 145 kg; at 6-12 months, 136,
146, 162 kg, respectively. The highest age of
the first fruitful insemination was observed for
heifers at 19, 20 months and older, with aver-
age daily gains of 722 and 677 g during the 0-6
months breeding period, respectively. During
the rearing period of 6-12 months, the average
daily gains were also minimal (632 and 665 g,
respectively).

Dairy productivity of cows during the first
lactation depends largely on how heifers are
prepared for insemination, the determining fac-
tors are age and live weight [1].

Tables 2, 3 show the dynamics of milk pro-
ductivity of cows depending on the age of the
first calving.

Analysis of Table 2 makes it possible to de-
termine the desirable age of the first insemina-
tion, at which the greatest amount of milk can
be obtained. Heifers first inseminated at the
age of 13 and 14 months with an average live
weight of 370-374 kg gave the highest milk
productivity in the first lactation (5309-5476
kg, respectively, milk fat content 3.74%). The
lowest milk productivity in the 1st lactation
was obtained from cows whose age of first in-
semination was 20 months and older (5036 kg,
3.75%). The heifers inseminated at 15, 16, 17,

Ta6a. 1. BiusHue MHTEHCUBHOCTH POCTa TEJIOK Ha BO3PACT MIEPBOTO OCEMEHEHNUS

Table. 1. Influence of heifer growth rate on the age of first insemination

Absolute weight gain per month on average, kg Average daily weight gain, g
Age of the first . - . : ;
. e Heifers, Rearing period Rearing period
msemination, heads 5 ths before th
months ' 0—6 months 6—12 months months betore the 0—6 months 6—12 months
insemination
13 11 145+42 162 +3,0 32+£33 808 + 73,5 901 £ 16,5
14 150 140+ 1,5 146 £ 1,2 56 £1,1 778 £ 8,4 810+6,9
15 153 136 1,2 136 £ 1,3 75+1,0 754+ 6,7 759+ 7,1
16 162 130+ 1,2 130+ 1,2 93+ 1,1 720 + 6,9 724+ 6,9
17 151 130+ 1,4 126 £ 1,5 106 1,6 726 £7,5 701 £8,3
18 157 128+1,5 121 £ 1,5 120+ 1,4 714 £ 8,1 674 + 84
19 66 130+ 1,8 119+£2,0 131+2,5 722 +9,8 665+ 11,1
20 and older 99 121 +£2.2 113+2.4 148 £2,8 677 £12,1 632 +13,1
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18, 19 months of age had yields of 5226, 5198,
5147, 5225, 5067 kg, respectively.

The best productivity indices in the 3rd lac-
tation were also observed in heifers inseminat-
ed at the age of 13, 14, 15 months (5418, 5817,
5510 kg). The lowest yields in the 1st and 3rd
lactations were obtained from animals insemi-
nated at the age of 20 months and older.

Studies conducted in various regions of
Russia have proven that heifers with a constant
growth rate at all periods have high fertility;
young heifers with a high growth rate during
pregnancy have a higher mass at calving, which
leads to fewer complications during calving, as

well as greater productivity in the first lactation.
Heifers should have optimum live weight by
the time of calving.

Tables 4, 5 show the dynamics of milk produc-
tion as a function of live weight at first calving.

The highest milk productivity in the 1st and
3rd lactations in "Okinsky" SEC was obtained
from cows with live weight at first calving of
541-550, 551 kg and higher (5197-5164, 5436-
5545 kg respectively) with a reliable difference
p > 0.90) (see Tables 4, 5). The lowest milk
production was obtained from cows with live
weight at first calving up to 500 kg (4567-5122,
4943-5009 kg).

Ta6a. 2. MonouyHas mpoxyKTUBHOCTh KOPOB IO 1-ii JJaKTaluy B 3aBUCUMOCTH OT BO3pacTa MepBOro

OCEMCHCHMUA

Table. 2. Milk productivity of cows in the st lactation depending on the age of first insemination

Age of the first Li:/::hweﬁig}tlt Milk productivity
insemination, Cows, heads. at the irs S o N
months . prO.dllC‘thC Milk yield, kg Fat, % Fat, kg Protein, %
insemination, kg

13 9 370 5309 +£ 79 3,74 +£ 0,002 198,6 +2.9 3,11+ 0,001
14 149 374 5476 £33 3,74 £ 0,003 204,8 £1,2 3,11+ 0,001
15 160 378 5226 £ 35 3,74 £ 0,004 1954+13 3,11 +0,002
16 168 384 5198 +£32 3,74 £ 0,004 1944 +1.2 3,12 +0,002
17 151 394 5147 £ 28 3,74 £ 0,004 1924 +1,1 3,11 £ 0,002
18 161 405 5125 +£35 3,74 + 0,004 191,713 3,12 +0,002
19 70 421 5067 £ 39 3,73 £ 0,005 190,0+ 1,5 3,12 +0,003

20 and older 102 426 5036 £ 50 3,75+ 0,006 1889+19 3,12 +0,003

Taoda. 3. MonouHas IpOAYKTUBHOCTb KOPOB IO 3-i JIAKTAI[UU B 3aBUCUMOCTH OT BO3pPacTa MEPBOTO

OCEMCHCHUA

Table 3. Milk productivity of cows in the 3d lactation depending on the age of first insemination

Age of the first Milk productivity

insiqn(l)inntz}ult;on, Cows, heads Milk yield, kg Fat, % Fat, kg Protein, %
13 9 5418 £72 3,89 £ 0,004 210,6 £2,8 3,11 £0,002
14 149 5817 £48 3,90 + 0,004 1994+ 1,9 3,12 +0,004
15 160 5510+ 72 3,89 +£0,003 214,4+2.8 3,11 +£0,002
16 168 5308 £55 3,89 +£0,003 206,6 = 2,1 3,12 +0,002
17 151 5325 £ 66 3,88 £0,008 206,3 £2,5 3,13 +£0,003
18 161 5283 £ 55 3,89 + 0,004 2054+ 2,1 3,12 +0,002
19 70 5256 +372 3,88+ 0,02 2432+ 15,1 3,11 £ 0,008

20 and older 102 5203 £41 3,89 + 0,004 202,4+1,6 3,12 +0,002
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Tabua. 4. BnusiHue xuBOM Macchl IIPU IEPBOM OTEJIE HA MOJIOYHYIO MPOTYKTUBHOCTH KOPOB MO 1-ii

JAKTaluu
Table 4. Effect of live weight at first calving on milk productivity of cows in the 1st lactation
Lwiﬁiiﬁg Efgﬁm Cows, heads |0 ~ield. ke Fat, %Mllk pmducnmyFat, kg Protein, %
Jlo 480 21 4567 + 444 3,82 +£0,05 1754+ 19,3 3,14+ 0,02
481-500 34 5122 + 40 3,73 + 0,006 1912+ 1,5 3,12+ 0,002
501-520 178 5229 + 35 3,73 + 0,003 1951+ 1,3 3,11 + 0,002
521-530 350 5197 +76 3,70 + 0,004 192,5+2.8 3,11 + 0,004
531-540 127 5164 +26 3,73 + 0,003 192,7+ 1,0 3,11 +0,001
541-550 109 5264 + 53 3,76 £ 0,01 198,1+1,9 3,12+ 0,003
551 and more 130 5526 + 339 3,75 +0,02 207,2 £ 13,0 3,13+0,02

Tada. 5. Biusnue )xuBoif Macchl Y EPBOM OTEJIE Ha MOJIOYHYIO TIPOTyKTHBHOCTH KOPOB 1O 3-i

JIaKTaIluu

Table 5. Effect of live weight at first calving on milk productivity of cows in the 3d lactation

Live weight at first Cows, Milk productivity

calving, kg heads Milk yield, kg Fat, % Fat, kg Protein, %
Up to 480 21 4943 + 350 3,92+ 0,06 192,8 +12,2 3,13+0,05
481-500 34 5009 £ 249 3,85 +0,06 193,3+12,2 3,15+0,02
501-520 178 5282 + 50 3,89 + 0,004 2052+ 1,9 3,12 +0,002
521-530 350 5249 + 124 3,88 0,007 203,6 £4,7 3,10+0,003
531-540 127 5200 £ 60 3,89 + 0,004 202,3+£23 3,11 £0,002
541-550 109 5436 + 84 3,89 + 0,004 211,24+3,2 3,11 + 0,002

551 and more 130 5545 £ 66 3,89 + 0,004 215,5+£2,5 3,13 +0,002

CONCLUSION CIIMCOK JIMTEPATYPbI

According to the research data, the most opti-
mal age of the first insemination and live weight
of cows that allow to get the highest milk yield
under farm conditions at the first calving were
determined. The highest milk productivity in
305 days of the first lactation (5309-5476 kg of
milk with fat content 3,74%) was registered in
cows of 13-14 months of age of the first insemi-
nation with an average live weight of 370-374
kg at the first fruitful insemination. The highest
milk productivity in the Ist and 3rd lactations
in the Okinsky SEC of the Irkutsk region was
obtained from cows with a live weight of more
than 541 kg at the first calving.
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