
IOP Conference Series: Earth and
Environmental Science

     

PAPER • OPEN ACCESS

Influence of the age of cows on the dynamics of
dairy efficiency depending on a breeding line
To cite this article: O V Gorelik et al 2021 IOP Conf. Ser.: Earth Environ. Sci. 677 042015

 

View the article online for updates and enhancements.

You may also like
Economic use of cows of red-motley dairy
breed in pedigree factories of Voronezh
region
E S Artemov, A V Vostroilov, E E Volkova
et al.

-

The level of productive qualities of cows of
black-motley breed contained in standard
conditions of Russian farms
M A Petrova, D I Kolesov, M P Kashkova
et al.

-

Productive qualities of holsteinized black-
and-white cattle
N A Fedoseeva, O V Gorelik, O E
Likhodeevskaya et al.

-

This content was downloaded from IP address 3.18.220.243 on 07/05/2024 at 12:21

https://doi.org/10.1088/1755-1315/677/4/042015
https://iopscience.iop.org/article/10.1088/1755-1315/422/1/012065
https://iopscience.iop.org/article/10.1088/1755-1315/422/1/012065
https://iopscience.iop.org/article/10.1088/1755-1315/422/1/012065
https://iopscience.iop.org/article/10.1088/1755-1315/548/2/022100
https://iopscience.iop.org/article/10.1088/1755-1315/548/2/022100
https://iopscience.iop.org/article/10.1088/1755-1315/548/2/022100
https://iopscience.iop.org/article/10.1088/1755-1315/848/1/012068
https://iopscience.iop.org/article/10.1088/1755-1315/848/1/012068
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjstOi_r5Kuxwf6LKVx1bgMr8HsjZAytbyernUtGidRahN0ep7Ohl7rrsMVhoHr5-gmMwi7XIIGYx-JpyhspETikFE4E3QRF_IJ-LX6_gZZRXGSZLIB1qp8cPF9cM71tOyJnHy2Ml68o6jxPzwTEKd0BUGhFtCWAEEG_VBEu7cA5Vh59s_FCNixZFbX8JGs62G5k0Ztn8ozmh1XDIsbT6nlOMh1tsjM39x4_nN6nT7_qDfSMw4R4cv0jI63hJEzGe1y4uXP6ZYgqLb5YnYb7fKwlRHOO-iNQn0jMEhyUpWEYHb307TSQudzD6zyDRhLv7EBx4sS_KPLE3GiycKQLfPgbpSw2LEw&sig=Cg0ArKJSzOdi-SyTqGEV&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

AGRITECH-IV-2020
IOP Conf. Series: Earth and Environmental Science 677 (2021) 042015

IOP Publishing
doi:10.1088/1755-1315/677/4/042015

1

 

 

 

 

 

 

Influence of the age of cows on the dynamics of dairy 

efficiency depending on a breeding line 

O V Gorelik1, А Yu Brjanzev1, S L Safronov2, S A Gritsenko3 and E Bobkova4  

1 Ural State Agricultural University, 42, Karl Liebknecht str., Yekaterinburg, Russian 

Federation, 620075 
2 Saint-Petersburg State University of Veterinary Medicine, 5, Chernigovskaya str., 

Saint-Petersburg, Russian Federation, 196084 
3 South-Ural State Agrarian University, 13, Gagarin str., Тroitsk, Chelyabinsk oblast, 

Russian Federation, 454700 
4 K G Razumovsky Moscow State University of technologies and management (the 

First Cossack University), 73, Zemlyanoy Val, Moscow, Russian Federation, 109004 

 

E-mail: olgao205en@ya.ru 

Abstract. The article suggests that one of the most widespread dairy breeds in the world is the 

Holstein breed; and the black-mottled breed in the Russian Federation. This breed has been 

improving during the past four decades by interbreeding it with the best one, the Holstein breed. 

A large set of the Holsteinized black-mottled livestock of the high thoroughbred cows of the 

Holstein breed has been produced. The aim of the work is to study the effect of age on the 

dynamics of dairy efficiency of the Holsteinized cows depending on the breeding line. At 

present, the dairy herd of the farm actually consists of cows of three breeding lines, Reflection 

Sovering 198998, Vis Back Ideal 1013415, Montvik Chieftain 95679. The rest breeds are not 

developing due to the absence of breeding valuable breeding bulls. It was found that the 

Reflection Sovering breeding line 198998 has that the highest milk yield during the sixth 

lactation, and then there is a decrease in milk yield. The article considers that the milk yield 

changes with age, starting from the first lactation, increasing during the second lactation and then 

it is gradually decreasing in productivity to the fifth one. The regularity of the increase in milk 

yield of mature cows during the third and fourth lactation is not confirmed of the dairy cows of 

this breeding line. It can be explained by the intensity of herb replacement, when it accumulates 

a significant amount of nutrients in the body. That is why, they can be used during the first and 

the second lactations without restoring nutrients in further. Dairy cows of the Vis Back Ideal 

1013415 breeding line have a gradual increase in milk yield, starting from the first to the fourth 

lactation, by 52, 292, 300 kg or by 0.5; 2.8% and 2.8%, respectively. Further, there is a decrease 

in dairy efficiency. At reaching physiological maturity they have a natural increase in dairy 

efficiency. The same tendency is observed with cows of the Montvik Chieftein 95679 breeding 

line. 

1. Introduction 

The main problem of maintaining the health of the nation and food security of any country is ensuring 

an uninterrupted and sustainable supply of the population with high-quality food, including milk [1-5]. 

To increase the production of high-quality products is one of the most important tasks in the 
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development of animal husbandry, including dairy livestock breeding. It is becoming increasingly 

important due to the growth of the population of our planet and the satisfaction of humanity's needs for 

nutritious food. In this regard, the development of dairy stock breeding is of the great national economic 

importance [6-12]. The increase in the dairy efficiency of cows is inseparably associated with the 

intensification of selection work with dairy livestock [13-23]. All over the world, dairy livestock is used 

to obtain milk. They use such breeds as black-mottled one, Holstein, Dutch. They differ in economically 

useful qualities depending on the climatic and ecological-forage conditions of the breeding zone, and 

the gene pool of breed resources [24-26]. In recent years, there has been an acute problem of increasing 

the productive longevity of cows in order to increase the efficiency of dairy efficiency. Despite the fact 

that some practitioners and researchers are inclined to conclude that the intensive use of dairy cows 

provides a quick payback of breeding. It makes it possible to achieve profitability of production by using 

a cow during the first and second lactations [21-25]. However, from our point of view, in this case, we 

cannot guarantee the full presence of the genetic potential of dairy efficiency, since at this age they do 

not yet reach physiological maturity; secondly, there was a decrease in the reproductive functions of 

cows, which led to a reduction in the number of breeding cows, including replacements, and the rapid 

turnover of the herd requires a large number of heifers to renew (replace) the herd. In this regard, the 

dynamics of dairy efficiency of cows according to lactations is of particular interest [26-29]. The 

evaluation of the Holsteinized full-aged black-mottled breed according to the dynamics of dairy 

efficiency depending on age is relevant and of practical importance, especially in conditions of increased 

interbreeding of the Holstein breed and reducing the productive longevity of cows. 

The aim of the work was to study the influence of age on the dynamics of dairy efficiency of the 

Holstein breed depending on the breeding line. 

2. Materials and methods 

The studies were carried out on Holsteinized black-mottled breed of three Holsteinized breeding lines 

(Reflection Sovering 198998, Vis Back Ideal 1013415, Montvik Chieftain 95679). All cows that left the 

herd from 2018 till 2020 were studied. The research was carried out at the dairy complex of one of the 

breeding reproducers of the Sverdlovsk region. The dairy efficiency was taken into account according 

to control milking during the studied period. Once a month, milk of each cow was evaluated for the fat 

content using “Klever – 1M” unit, for the protein content using “Milkotester” unit. The research was 

carried out in the regional dairy laboratory. Milk control was carried out once a month, in duplicate, 

using the data of zootechnical and breeding records, a Selex program database. 

3. Results 

The agricultural enterprise is engaged in the breeding of highly productive, the Holsteinized black-

mottled breed of the Ural type with high interbreeding of the Holstein breed. A large percentage of 

heifers reduces the duration of productive longevity of cows, which in the farm is 2.1-2.2 lactation. 

Currently, the herd actually consists of dairy cows of three lines Reflection Sovering 198998, Vis Back 

Ideal 1013415, Montvik Chieftain 95679, the rest are not developing due to the lack of breeding valuable 

breeding bulls there. 

The distribution of cows according to breeding lines is given in figure 1. 
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Figure 1. Distribution of 

cows of the Reflection 

Sovering breeding line 

198998.  

The breeding stock is represented mainly by dairy cows of two breeding lines, i.e., Reflection 

Sovering line 198998 - 41%, Vis Back Ideal 1013415 line - 53% of the total livestock.  
Figure 2 presents the information on the dynamics of milk yield for lactation and nutrient yield with 

milk (the sum of the amount of milk fat and milk protein) of cows of the Reflection Sovering 198998 

breeding line depending on age.  

 

 

Figure 2. Dynamics of dairy efficiency of the Reflection Sovering breeding line 

198998.  

Figure 2 shows that the highest milk yield for the sixth lactation, and then there is a decrease in milk 

yield. Considering the changes in milk yield, starting from the first lactation, it must be said that the 
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milk yield changes with age, starting from the first lactation, increasing at the second lactation and then 

it is gradually decreasing in dairy efficiency to the fifth one. The sharp increase in dairy efficiency at 

the sixth lactation is explained by a small sample of dairy cows. At this age about twelve heads were 

lactating. All they have by high dairy efficiency rates. The yield of milk fat and milk protein with milk 

of dairy cows changed the same as milk yield, which indicates the stability of the quality indicators of 

milk, namely fat and protein in milk, and the yield of nutrients is mainly evaluated by the milk yield per 

lactation. 

In this case, the regularity of an increase in milk yield in mature cows at the third and fourth lactations 

is not confirmed. In our opinion, it is explained by the intensity of the herb replacement, when it 

accumulates a significant amount of nutrients in the body. It allows them to be used during the first and 

the second lactations without their recovery their stock in future. Moreover, they need a longer time to 

reach the physiological maturity. 

Then, we analysed the dynamics of dairy efficiency of dairy cows of the Vis Back Ideal 1013415 

breeding line (figure 3). 

 

Figure 3. Dynamics of dairy efficiency of the Vis Back Ideal breeding line 1013415. 

 

The difference in milk yield of this breeding line depends on age during lactations ranged from 10563 

(the first lactation) kg to 11206 (the fourth lactation) kg, i.e., it is 643 kg or 5.7%. Moreover, there is a 

gradual increase in milk yield, starting from the first to the fourth lactations by 52, 292, 300 kg or 0.5; 

2.8% and 2.8%, respectively. Further, there is a decrease in dairy efficiency. In this case, a natural 

increase in dairy efficiency is also confirmed when physiological maturity is reached. It can be 

concluded that there is a tendency to increase dairy efficiency in full-aged cows that reach physiological 

maturity for the fourth lactation despite the fact that during the first two lactations, the milk yield was 

almost the same. 

Dairy cows of the Montvik Chieftein 95679 breeding line show a regular increase in milk yield with 

a slight decrease in quality indicators in milk. It can be seen from the yield of nutrients with milk (figure 

4). A decrease in milk yield during the second and third lactation is explained by the fact that after the 

first lactation, an animal is recovered and it continues to grow until it reaches physiological maturity. 
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Figure 4. Dynamics of dairy efficiency of the Mantic Chieftain breeding line 

95679. 

Thus, it is possible to make a conclusion that the dynamics of milk yield of cows of different ages 

and breeding lines changes unstably; it does not have general regularities and is more dependent on the 

level of productivity of the breeding livestock of a particular breeding line.  

4. Discussion 

The authors conducted the analysis of the dynamics of dairy efficiency of the Holsteinized black-mottled 

breed of the Ural type of different breeding lines, depending on lactations. It showed that milk yield of 

dairy cows of different ages and breeding lines changes unstably, and it does not have general 

regularities and depends mainly on the level of dairy efficiency of the breeding stock of one or another 

breeding line. The similar studies were conducted by V.S. Mymrin, O.G. Loretts [7], I.V. Tkachenko, 

V.F. Gridin, S.L. Gridina [10], S.L. Gridina, V.F. Gridin, O.I. Leshonok [8]; they received identical 

data. 

5. Conclusion 

The age of cows in breeding the Holsteinized black-mottled breed of the Ural type does not significantly 

affect the dairy efficiency. It largely depends on the level of productivity of the breeding stock of the 

particular breeding line. 
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