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Abstract. The article presents the results of studying the influence of the genealogical affiliation of animals 

and the origin of bulls, as well as the age of dairy cattle, on the quantitative and qualitative indicators of 
lactation performance. It is given the physiological justification for obtaining high productivity of dairy 

cattle. The results have shown that the use of bulls of different genotypes for insemination results in different 
productivity. So, according to the 305-day first and third lactation yields inseminated by the evaluated bulls, 
the bull-producer Baron 87485 of the Reflection Sovering line stands out. In terms of 305-day second 
lactation yield, the bull Adam 167 has the highest productivity. Analysis of the hematological picture makes 
it possible to establish that the blood parameters of the experimental animals, although they are within the 
physiologically acceptable norms, but the influence of bulls is noticeable on the content of erythrocytes, 
hemoglobin and total protein. This indicates and justifies more intensive processes with an increase in the 
lactation performance of dairy cattle. 

1 Introduction  

The main necessity in ensuring the nation health and food 

security of any country is an uninterrupted and sustainable 

public supply with quality food, including dairy products 

[1]. Dairy farming fulfills an important socio-economic 

and national-economic task, providing the population 

with valuable food products [2]. 

The increase in the production of high-quality milk 

and dairy products is one of the vital tasks in the 

development of animal husbandry all over the world, 

which becomes decisive both in connection with the 
global population growth, in particular in our country, and 

with the need to meet  humanity needs for food [3,4]. 

The milk productivity of cows is one of the most 

valuable breeding characteristics [5]. 

Recently, more and more attention has been paid to the 

breeding of dairy cows. The main task is the qualitative 

development and formation of highly productive herds 

here [6]. 

The main direction in breeding work with dairy cattle 

is still the use of the best specialized dairy breeds of the 

world gene pool [7]. 

The studies of biological changes in lactation 
performance, reproduction, as well as biological 

characteristics of animals are of particular importance for 

obtaining an objective judgment on the degree of 

realization of the genetic potential [8]. 

An increase in the milk efficiency of cows is 

inextricably linked with the intensification of selection 

work in dairy farming [4]. 

Breeding work in animal husbandry is aimed at 

improving the genetic and productive qualities of animals 

[9]. 

It is known that lactation performance can be 

increased due to the growth of the number of cattle and 
the productivity of dairy cows [10, 11]. To increase 

lactation performance and improve the quality of milk, it 

is necessary a high-quality and constant development of 

animal husbandry. To achieve this goal, it is necessary to 

use a set of indices for assessing cattle [11, 12]. This 

assessment allows you to determine the most productive 

cows for further breeding and productive use. But it is 

impossible to choose dairy cattle without taking into 

account the factors affecting the quality and quantity of 

the product. According to some data, the level of milk 

productivity and the quality content of milk are lower for 
the following factors: some breeds of cattle, feeding and 

animal welfare, age, reproductive qualities, individual 

characteristics of cows, and their state of health. 

According to some authors, lactation performance can be 

different depending on the age of the cows. You can 

control the nature of age-related productivity [6]. 

Taking into account the above, the aim of the study is 

a comparative analysis of the productivity of dairy cows, 

as well as the physiological justification for obtaining 

high productivity of dairy cattle. 

2 Material and research methods  

The research has been carried out on black-and-white 

cattle. The study covers 52 cows. These cattle belong to 

the two main genealogical groups Reflection Sovering 

and Vis Back Ideal. We have used data from the breeding 

map for the analysis of lactation performance. 

Hematological analysis is carried out on automatic 

analyzers (hematological analyzer "Аbacus junior vet", 

biochemical analyzer "Clima MC - 15") in the laboratory. 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0

(http://creativecommons.org/licenses/by/4.0/). 

BIO Web of Conferences 32, 04007 (2021) https://doi.org/10.1051/bioconf/20213204007
Problems and Prospects of Scientific and Innovative Support of the Agro-Industrial Complex of the Regions 2021



The experimentally obtained material is processed using 

Microsoft Excel. 

3 Results and Discussion 

In accordance with the physiological laws of growth and 

development, a cow reaches physiological maturity at the 

age of 5-6 years (the age of the first fertilization is not 

earlier than 18 months and the third lactation) and 

continues to grow up to this age and, accordingly, the 

optimal conditions for feeding and keeping should 

respond to an increase in productivity, in our case, milk 

production per lactation [1]. 

The results of lactation performance in the analyzed 

population, depending on the genealogical affiliation and 

origin of bulls, as well as in the age aspect, are presented 

in Table 1, 2 and 3 and in Figure 1. 

Table 1. First lactation yield 

trait 

Reflection Sovering Vis Back Ideal 

Picasso 63463921 

I control group 

Baron 87485 

II group 

Adam 167 

III group 

Mart 1207 

IV group 

305-day lactation yield,kg 7821.54±411.18 8035.92±432.07 7749.85±452.51 7198.00±302.84 

Fat,% 
 

3.66±0.07 3.64±0,10 3.69±0.05 3.84±0.04** 

Protein,% 3.19±0,01 3.16±0,02* 3.21±0.02 3.20 ±0.04 

Note. * – Р < 0.05; ** – Р<0.01. 

Based on the data in Table 1, we note that according 

to 305-day first lactation yield inseminated by the 

evaluated bulls, the bull-producer Baron 87485 of the 

Reflection Sovering line stands out - the productivity of 

cows in this group is 214.38 kg higher than the control 

one; however, the animals of the control group 

outperform the dairy cattle of the third and fourth groups 

by 71.69 kg and 623.54 kg, respectively. There is the 

highest fat content in milk in the first group, the bull 

March 1207 of the Vis Back Aydial line, which is 3.84%, 
exceeding the control by 4.9%. There is the lowest fat 

content in milk in the second group, the bull Baron 87485 

Reflection Sovering line, which is 3.64%, this indicator is 

less than the highest by 0.2% and the control group by 

0.02%. There is the highest protein content in milk in the 

third group, the bull Adam 167 of the Reflection Sovering 

line, which is 3.21%, exceeding the control by 0.6%. The 

lowest fat content in milk is observed in the second group, 

the bull Baron 87485 Reflection Sovering line, which is 

3.16%, this indicator is less than the highest by 0.05 and 

in the control group by 0.03%.  
Milk flow is an important indicator for assessing 

lactation performance, it characterizes the complex of 

anatomical and physiological properties that determine 

easy, fast, uniform and complete milking of the udder 

lobes.  

The range of optimal milk flow rate is 1.5-2.5 kg / min. 

Analyzing the cows of the experimental groups according 

to the milk flow rate of first lactation dairy cattle, it can 

be seen that the bull Mart 1207 of the Vis Back Aydial 

line has the best milk flow rate of 2.27 kg / min, and the 

lowest one has the bull of the Picasso control group 

63463921 of the Reflection Sovering line - 1.74 kg / min. 

 

Fig. 1. Milk flow rate of the analyzed first lactation dairy cattle 
population 

We should note that animals of all studied groups have 

values within the optimal range. 

Table 2. Second lactation yield 

trait 

Reflection Sovering Vis Back Ideal 

Picasso 63463921 

I group 

Baron 87485 

II group 

Adam 167 

III group 

Mart 1207 

IV group 

305-day lactation yield,kg 7156.00±409.00 7332.46±525.63 7699.00±305.84 7374.39±210.56 

Fat,% 

 
3.81±0.06 3.80±0.11 3.72±0.04 3.67±0.07* 

Protein,% 3.11±0.02 3.07±0.01 3.14±0.02 3.21±0.04*** 

Note. * – Р < 0.05; *** – Р<0.001. 
Analysis of table 2 has shown that in terms of 305-day 

second lactation yield, the bull Adam 167 has the highest 

productivity, and the bull of the Picasso control group 

63463921 - the least. The bull of the control group has the 

highest fat content in milk, which is 3.81%. The lowest fat 

content in milk is observed in the forth group, the bull 
Mart 1207 of the Vis Back Ideal line, which is 3.67%, this 

indicator is less than the highest by 0.14%. 

The bull Mart 1207 of the Vis Back Ideal line has the 

highest protein content in milk, which is 3.21%, 

exceeding the control by  0.1%. The lowest fat content in 
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milk is observed in the second group, the bull Baron 

87485 Reflection Sovering line, which is equal to 3.07%; 

this indicator is less than the highest by 0.14% and the 

control group by 0.04%.  

Table 3 Third lactation yield 

trait Reflection Sovering Vis Back Ideal 

Picasso 63463921 

I group  

Baron 87485 

II group  

 Picasso 63463921 

I group  

305-day lactation yield,kg 7658.46±447.46 8523.00±380.82 8030.62±380.52 8356.92±396.14 

Fat,% 

 

3.79±0.08 3.79±0.09 3.56±0.05** 3.79±0.04 

Protein,% 3.13±0.02 3.15±0.03 3.12±0.02 3.18±0.01* 

Note. * – Р < 0.05; ** – Р<0.01. 

From table 3 it can be seen that in terms of 305-day 

second lactation yield, the bull Baron 87485 has the 

highest productivity, and the bull of the control group has 

the least. The highest fat content in milk is observed in the 

second and third groups, which is 3.79%. The bull Adam 
167 of the Reflection Sovering line has the lowest fat 

content in milk, which is 3.56%, this figure is 0.23% less 

than the highest. The bull March 1207 of the Vis Back 

Aydial line has the highest protein content in milk, which 

is 3.18%, exceeding the control by 0.05%. The lowest fat 

content in milk is observed in the third group, the bull 

Adam 167 of the Reflection Sovering line, which is 

3.12%, this indicator is less than the highest by 0.14% and 

the control group by 0.06%.  

Some insignificant biochemical changes in the blood 

occur within the physiological norm under the influence 

of various factors on the body, which reflect the desired 
and undesirable side of metabolism, and hence the 

possibility of assessing the tested factor. 

During the research, it has been found that the use of 

bulls of different genotypes for insemination forms 

different productivity. We have studied the morphological 

and biochemical parameters of blood to determine the 

mechanism of the effect of productivity level on the 

organism of experimental dairy cattle. 

Red blood cells and hemoglobin in the blood play a 

major role in the process of respiration and oxidation. 

Based on the studies, it has been noted that the content of 
erythrocytes is ranged from 6.69-6.91 x1012 / l in the 

blood of dairy cattle. The increase in this indicator is 

statistically significant in the second group, inseminated 

by the bull Baron 87485. The difference with the control 

group is 0.17 x1012 / l (p≤0.05), or 2.5%.  
Hemoglobin plays an important role in respiration and 

the transport of oxygen throughout the body. It is a vital 

element of blood, the normal activity of all tissues and 

organs will depend on it. Cows of all experimental groups 

are characterized by a hemoglobin content not exceeding 

119.2 g / l at a rate of 99-129 g / l. It should be noted that 

animals of the second and forth groups, inseminated by 
the bull Baron 87485 of the Reflection Sovering line and 

Mart 1207 of the Vis Back Idial line, significantly exceed 

the animals of the control group in terms of this indicator. 

The difference with the control group is 5.4% and 4.9%, 

respectively. 

Higher productivity also affects the total protein 

content, which indicates a high level of interstitial 

metabolism, redox reactions and the state of the protective 

functions of the animal body. Thus, the content of total 

protein is significantly higher in the II group, inseminated 

by the bull Baron 87485 than that of the control group by 

3.9 g / l or 4.9%. 

The rest of the blood test parameters are in the same 

range, both in the control and in the experimental groups. 
Thus, analyzing the hematological picture, it can be 

said that the blood parameters of the experimental 

animals, although they are within the physiologically 

permissible norms, have an effect on the content of 

erythrocytes, hemoglobin and total protein. This indicates 

more intensive processes with an increase in the milk 

productivity of dairy cattle. 

4 Conclusions 

During the research, it has been found that the use of bulls 

of different genotypes for insemination forms different 
productivity. So, according to 305-day first and third 

lactation yields, inseminated by the evaluated bulls, the 

bull-producer Baron 87485 of the Reflection Sovering 

line stands out. The bull Adam 167 has the highest 

productivity in terms of 305-day second lactation yield.  

Analyzing the data of experimental group cows of the first 

lactation according to the milk flow rate, it can be seen 

that the bull Mart 1207 bull of the Vis Back Ideal line has 

the best milk flow rate of 2.27 kg / min. The bull Baron 

87485 of the Reflection Sovering line also has a high milk 

flow rate. 
The bull Mart 1207 of the Vis Back Ideal line for 

the first and second lactation, and the bull Baron 87485 of 

the Reflection Sovering line for the third lactation are 

distinguished in terms of quality indicators of lactation 

performance. 

Analysis of the hematological picture makes it 

possible to establish that the blood indices of the 

experimental animals, although they are within the 

physiologically permissible norms, the influence of bulls 

has been noticeable on the content of erythrocytes, 

hemoglobin and total protein. This indicates and justifies 

more intensive processes with an increase in the lactation 
performance of dairy cattle. 
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