
IOP Conference Series: Earth and
Environmental Science

     

PAPER • OPEN ACCESS

Spin age-dependent correlation between live
weight and milk yield of cows
To cite this article: O V Gorelik et al 2021 IOP Conf. Ser.: Earth Environ. Sci. 839 032004

 

View the article online for updates and enhancements.

You may also like
Live weight performance of three different
breed of indonesian local chickens in
starter phase
F Mustofa, A P Z N L Sari, A Agus et al.

-

Evaluation of the relationship between milk
yield and the service period duration of
cows
O V Gorelik, S Yu Harlap, N D
Vinogradova et al.

-

Influence of parity and live weight on the
concentration of Pregnancy-Specific
Protein B (PSPB) in Kedah Kelantan (KK)
cattle
N. A. Hanafiah, R. A. R. R. Khalif, N. D.
Rusli et al.

-

This content was downloaded from IP address 18.223.196.123 on 15/05/2024 at 19:55

https://doi.org/10.1088/1755-1315/839/3/032004
https://iopscience.iop.org/article/10.1088/1755-1315/888/1/012009
https://iopscience.iop.org/article/10.1088/1755-1315/888/1/012009
https://iopscience.iop.org/article/10.1088/1755-1315/888/1/012009
https://iopscience.iop.org/article/10.1088/1755-1315/677/3/032019
https://iopscience.iop.org/article/10.1088/1755-1315/677/3/032019
https://iopscience.iop.org/article/10.1088/1755-1315/677/3/032019
https://iopscience.iop.org/article/10.1088/1755-1315/756/1/012019
https://iopscience.iop.org/article/10.1088/1755-1315/756/1/012019
https://iopscience.iop.org/article/10.1088/1755-1315/756/1/012019
https://iopscience.iop.org/article/10.1088/1755-1315/756/1/012019
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsvAEYRbPiFPRW9loG1SDgZ0PrcnvoNwhttpYnA2q_sqUqOcEwcYJP-vviG60BNwl_C4Q_gU5zHTsv3RtA9W77bJp008P2WbrHzzOFL0zUjzr45rvJ8sCiK6uDDWT8R8qosTxCqw_vFYsim2zegJe2qp9qTcgZAsFKDy2oD_0u2dOjXNJoXC9g3I8cTwYBe3In1kb7wgoXSbn5GToM7K5z1YcgXORnp6pkwYHlfW7kbTS3D0N3mHOcvBxQf990SdGjS2e85BiHPknsQNvJFJPdeYuvBiD6GLWVXbtdhvyXNp3mUw99cFl0i2jEIiSdPRRuFtzSF-0Dbkntr6X4lYQX8L38f2IF5z&sig=Cg0ArKJSzNPczQf0JKaW&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-V-2021
IOP Conf. Series: Earth and Environmental Science 839 (2021) 032004

IOP Publishing
doi:10.1088/1755-1315/839/3/032004

1

 

 

 

 

 

 

Spin age-dependent correlation between live weight and milk 

yield of cows 

О V Gorelik1, V I Kosilov2, G V Mkrtchyan3, K S Mekhtieva3 and F R Bakai3 

1 Ural State Agricultural University, 42 Karl Liebknecht str., Yekaterinburg, 620075, 

Russia 
2 Orenburg State Agrarian University, 18, Chelyuskintsev str., Orenburg, 460014, 

Russia  
3 Moscow State Academy of Veterinary Medicine and Biotechnology named after K.I. 

Skryabin, 23, Ac. Skryabin str., Moscow, 109472, Russia 

 

E-mail: olgao205en@yandex.ru 

Abstract. For a long time the domestic black-and-white cattle was systematically improved by 

adding the blood of the world’s best dairy breed – i.e. the Holstein breed. In 2002 a new Ural 

type of black-and-white breed was officially registered. In first heifers with live weight of less 

than 550 kg an average negative correlation of milk yield is observed, in the first heifers with 

live weight of 625 kg or more this correlation is low negative to an average positive. In cows a 

positive correlation between live weight and milk yield per lactation is noted, except for group 

of cows with a high live weight where this correlation is not established. It should be noted that 

along with an increase in live weight from 550 kg or less to a weight of 599 kg, the correlation 

between these signs decreased, but this correlation increased among the cows with a live weight 

of 600-624 kg. The correlation between live weight and milk quality parameters per lactations is 

also ambiguous and ranged from high positive (0.89, 1 lactation, weight up to 550 kg) to low 

negative (-0.19, 1 lactation, weight 625 kg or more) in terms of correlation between live weight 

and mass fraction of fat (MFF) in milk. 

1. Introduction 

To implement the Federal Scientific and Technical Program for Development of Agriculture in Russia 

for 2017-2025 it is necessary to develop the domestic production base, as well as to develop new types 

of products, new methods and safety assessment and a control system for agricultural raw materials of 

food products [1-7]. Special attention is paid to the development of dairy cattle breeding, since the main 

amount of milk (more than 97% of the total production) as a valuable food product and raw material for 

the processing industry is obtained from cattle. Milk provides a human with complete essential nutrients 

and is well digested by body. The milk yield increase among the cows is inseparably associated with 

improvement in milk quality, which has a significant impact on the quality of finished dairy products 

[8-18]. Nowadays for milk production in our country in recent years dairy cattle of domestic and foreign 

selection are used, which main livestock is represented by the black-and-white breed and Holstein breed. 

Since the end of the 70s of the last century the domestic black-and-white cattle has been systematically 

improved everywhere by adding the blood of the world’s best dairy breed – i.e. the Holstein. As a result 

of such selection and breeding work in certain regions of the country, large groups of dairy cattle with 
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a high proportion of Holstein breed blood have been created. These cows feature biologically and 

economically useful traits depending on the breeding zone and breed resources used for cross-breeding 

[12-16]. In Sverdlovsk region the purebred bulls of Holstein breed with high productive qualities 

according to their maternal ancestors were used on the breeding stock of the black-and-white breed of 

Ural offspring. In 2002 a new Ural type of black-and-white breed was officially registered. Animals of 

this type are large-bodied and feature high milk productivity [17-27]. Evaluation of correlation of cows 

live weight with their milk yield depending on their age is relevant and has practical importance.        

The aim of the research to study the correlation of productive and productive characteristics 

depending on the age of cows.  

2. Materials and method 

The research was implemented in one of breeding farms-multipliers engaged in breeding of black-and-

white cattle of Ural type. The cows of the first and third lactation were divided into groups according to 

their live weight: cows less than 550 kg, 550-574 kg, 575-599 kg, 600-624 kg and more than 625 kg. 

Data and records of zootechnical and breeding information from Seleks database were used for analysis. 

Milk productivity was taken into account by control milking once a month, as well as by milk quality 

parameters: mass fraction of fat (MFF) and mass fraction of protein (MFP) in milk. These parameters 

per every cow were checked monthly in a dairy laboratory of OJSC “Uralplemcenter” of Sverdlovsk 

region. The coefficients of correlation between live weights and milk yield were calculated – upon the 

milk yield for 305 day per lactations, as well as coefficients of correlation between live weights - quality 

parameters of milk (MFF – MFP in milk) in milk per lactations.  

3. Results 

In order to increase the herd efficiency during selection and breeding work, it is important to use 

selection features and parameters in selection, and take into account their relation with each other. The 

farm uses Holstenized black-and-white cattle of Ural type with a high genetic potential for milk yield. 

In 2019 on average 8,215 kg of milk was received from each cows of 1,100; MFF and MFP in milk 

were 4.25 and 3.07%, respectively. 

The milk yield of first heifers has been increasing for the last 3 years as well as the milk yield from 

the full-aged cows (figure 1). 
 

 

Figure 1. Milk yield of first heifers and cows for 3 lactation, kg. 
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The increase in milk yield for the first lactation is provided by a high level of breeding work on the 

farm, since animals with a higher potential for milk yield has been introduced into the herd every year, 

which led to increase of milk yield in first heifers for 3 years by 1,056 kg, or 13.8%. Milk yield 

increases with age, thus confirming the general regularity of milk yield, which is higher among the 

full-aged cows. Milk yield of full-aged cows increased by 1,258 kg or 14.0%.  

It was found that the live weight of animals influences on the milk yield of first heifers and the 

cows (figure 2). 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Milk yield of heifers and 

cows, depending on the live weight, 

kg. 

It is obvious that full-age cows, except for the animals of live weight less than 550 kg, surpass the 

first heifers in milk yield per lactation. The group of cows with low live weight showed the lowest milk 

yield even in comparison with first heifers. This fact once again confirms the conclusion about the 

orientation of breeding work towards improving productive qualities. Milk yield of first heifers increases 

together with increase in live weight to 625 kg; and when it rises above 625 kg, the milk yield slightly 

decreases. However, the difference in this value between the groups with a live weight of 600-624 kg 

and 625 kg and more is insignificant, amounting to 229 kg or 2.5% (P≥0.05). In full-aged cows’ milk 

yield per lactation increases along with an increase in live weight, reaching a maximum at the highest 

weight – 625 kg and more. The undoubted correlation of these parameters between each other, 

depending on a cow’s age, arouses interest (figure 3).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Correlation 

coefficients between 

live weight and milk 

yield for lactation. 

Correlation between body weight and milk yield in heifers and cows varies. In first heifers with a 

live weight of less than 550 kg the medium negative correlation is observed, in first heifers with a live 

weight of 625 kg or more this correlation varies from a low negative to medium positive. In cows a 

positive correlation was noted between live weight and milk yield per lactation, except for cows with a 
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high weight, in which group this correlation was not established. It should be noted that with increase 

in live weight from 550 kg or less to a weight of 599 kg, there is a decrease in correlation between these 

signs, which increases with a live weight of 600-624 kg. Despite the absolute increase of milk yield in 

first heifers with their increase of live weight up to 624 kg, and in cows – 524 kg and more, the variability 

of the correlation coefficients does not allow predicting the milk yield of cows based on changes in their 

live weight.  

The correlation between live weight and quality parameters per lactations was also ambiguous, and 

this correlation ranged from high positive value (0.89, 1 lactation, weight up to 550 kg) to low negative 

(-0.19, 1 lactation, weight 625 kg or more) in correlation between live weight and MFF in milk (figure 

4). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Correlation 

coefficients between live weight 

and MJ in milk. 

It was found that smaller fluctuations in the coefficient of correlation between live weight and MFF 

in milk were recorded in the group of full-aged cows. In first heifers those fluctuations were more 

significant. Similar parameters were obtained when assessing the correlation between live weight and 

MFP in milk (figure 5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Correlation 

coefficients between live 

weight and MDB in milk. 

The figure above shows that there are fluctuations in the coefficients of correlation between live 

weight and MFP in milk and the correlation of these parameters to each other, does not allow taking into 

account their interrelation while running selection and breeding work with the herd. The animals must 

be selected separately per each of the feature. 
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4. Discussion 

Correlation of economically useful traits between each other is important during breeding activities on 

the farm in order to increase the breeding value of the cows. It has been defined in this farm that it’s 

necessary to select animals in order to improve valuable breeding qualities per each individual trait - 

live weight and milk yield, taking into account the absolute increase of each trait together with an 

increase in live weight, MFF and MFP in milk. Similar studies were carried out N. V. Bogolyubova, V. 

P. Korotky, A. S. Zenkin, V. A. Ryzhov, N. P. Buryakov [23,24], Mymrin V. and Loretts O. [21], O. V. 

Gorelik, O. E. Lihodeevskaya, N. N. Zezin, M. Ya. Sevostyanov and O. I. Leshonok [25-27].  

 

5. Conclusion  

The increase of live weight in the first heifers and cows leads to absolute increase of milk yield in cows, 

but the live weight does not have a natural correlation of these parameters between each other. It is 

different for cows of different ages. No logical relation has been established between the live weight 

and quality parameters of milk. The variability of this relation between these features does not allow 

taking it into account during selection and breeding work on a herd. The animals must be selected 

separately per each of this feature. 
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