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Goal. To study the effect of the genotype of the parents and of parameters of microclimate on the productivity 

of dairy cattle. Methods. Analysis of experimental studies on the application of effective methods of selection, 
the study of the environment, assessment of productive qualities of animals for growing in various types of 
buildings. Results. The formation of the genetic potential of dairy breeds was made according to the breeding 
value of pedigree bulls. The share of influence of the bull based on «hope» is 16.4–34.5%, and on the fat content 
in the milk — 15.3–20.1% (P<0.001). One of the many factors influencing the productivity of agricultural animals 
is the parameter of the microclimate in the building where they are kept. In the cold period of the year the most 
problematic in terms of comfort there are periods of prolonged cold. In loose housing of cows, the decrease of 
milk yield because of frosts reached 1.5 kg per day. The strength of the influence of the temperature and the 
velocity of the air in the general phenotypical variability in the level of milk yield and yield of milk fat over the 
lactation into account respectively made 33.6 (P<0.001), 29.4 (P<0.05), 35.3 (P<0.001), and 28.3% (P<0.05) 
respectively. It is established that to improve the profitability of livestock breeding the microclimate in the building 
requires significant improvements in the winter-summer period of the year at the natural ventilation system. 
Conclusions. Quantitative and qualitative indicators of milk productivity of cows of native breeds are determined 
by breeding value and linear membership of bulls, used for the reproduction of breeding stock. A favorable climate 
should be considered as an important factor of the realization of genetic potentialities of dairy cattle at pure 
breeding.  
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Among the factors that influence the change of the domestic gene pool, the use of the best world breed gene 

pool is of great importance. It is purebred animals that make it possible to use highly efficient technologies, as 
they show the standard of the required characteristics and their stability. The smaller the coefficient of variation 
of a particular trait, the higher the degree of homo- and taut zygote, the greater the breeding value of the breed 
[1-3]. 

The objective identification of the factors that determine the level of milk productivity is an in-depth basis for 
choosing a breeding method aimed at hereditary improvement of physiological features that limit the performance 
of the animals being evaluated [4, 5].  

It is known that for most farm animals the thermo neutral zone is quite wide. However, for highly productive 
herds the creation of optimal microclimate is very important, since intensive animal exploitation requires the 
maximum voltage of all systems of the body, which cannot but affect the level of their resistance and productivity 
[6-8]. Studies of scientists and observations of technologists indicate that in many rooms, the microclimate does 
not always meet the zootechnic requirements, especially in terms of temperature and relative humidity [9]. 
According to G.N. Samarin [10], deviation of the microclimate parameters from the set optimal limits can lead to 
a decrease in milk yield, increase in live weight, increase of young animals' waste, decrease of animal resistance 
to diseases, costs of additional feed, short-term operation of equipment and premises and  negative impact on 
the staff. 

Purpose of research. To study the influence of parental genotype and microclimate parameters on dairy 
cattle productivity. 

Materials and methods of research. The researches were carried out in the breeding farms of Cherkasy 
region PJSC "NGO" Progress "and LLC" RVD-Agro "on cows of Ukrainian red and black-rippled dairy breeds in 
different types of premises: lightweight type (frame building), of reinforced concrete three-layer panels of 
continuous section. Compatible with rooftop brick roofs on farms with natural exhaust ventilation system. The 
studies were performed using microclimate assessment techniques [11]. Materials on space-planning decisions 
of premises were collected by the methods of description and measurement (Leica Disto D210 rangefinder). The 

power of influence (x
2) of various genotypic and paratypical factors for basic economic usefulness were studied 

by the method of one-factor dispersion complex due to the ratio of factorial dispersion to the total [12]. Research 



materials were biometrically processed using software Statistica 6.0. 
Research results. Formation of the genetic potential of dairy breeds is to some extent determined by the 

value of the brooders used to reproduce the uterine herd  
(Table 1.).  

 
1. The effect of genotype factors on the performance of dairy cows 

Impact factor 

The first lactation (n=251) Higher lactation (n=98) 

milk yield % fat milk yield % fat 

2
x  F 

2
x  F 

2
x  F 

2
x  F 

Ukrainian black-and-white dairy breed 

The genotype 
of the cow 

0,038*** 4,81 0,018 2,17 0,044* 2,97 0,065* 2,92 

Father's PC 0,165*** 5,01 0,189*** 4,59 0,164** 3,17 0,188*** 2,74 

Father's line 0,104** 3,20 0,144*** 16,6 0,108*** 7,87 0,137** 3,89 

Ukrainian red-and-white milk breed 

The genotype 
of the cow 

0,029 1,27 0,032 1,34 0,008 0,23 0,059 1,35 

Father's PC 0,246** 2,00 0,153*** 0,95 0,345*** 0,341*** 
0,201**

* 
0,33 

Father's line 0,134*** 3,39 0,149* 1,94 0,102*** 4,27 0,141** 0,48 

Remark: *- Р < 0,5; **- Р < 0,01; *** -Р < 0,001. 
 
The influence of the father in the overall variability of milk yield and fat content of cows of Ukrainian black-

and-white milk dairy breed for the accounted lactations was accordingly 16.5-18.9% and 16,4-18.8% with 
confidence within P < 0.01-0.001. Among the cows of Ukrainian red-and-white milk dairy breed, the share of the 
influence of the breeding value of the father in the total phenotypic variability of milk yield and fat content, 
respectively, was at the first lactation 24.6-15.3% and 34.5-20.1% with confidence within P < 0.01-0.001. 

The influence on the hope and fat content of the father's lineage milk was by the first and higher lactations of 
the Ukrainian black-and-white milk breed, respectively 10.4–14.4% and 10.8–13.7%. The influence of the father's 
line on similar indicators of milk yield and fat content among cows of Ukrainian red-and-white milk dairy breed, 
which accounts for the first lactation respectively, was revealed at almost the same level 13.4–14.9% and beyond 
– 10.2-14.1%. Quantitative and qualitative indicators of dairy productivity depend to a large extent on the breeding 
value and linear affiliation of the boogie-sucker. 

One of the many factors influencing the formation of farm animals is undoubtedly the microclimate parameters 
of the premises in which they are kept  
(Table 2). 

 
2. Correlation coefficients between microclimate characteristics and average daily cow productivity 

 

Indicator 
Cold period The coldest period 

milk 
yield.  kg*** 

contents 
fat, % 

milk 
yield.  kg*** 

contents 
fat, % 

Milk yield.  kg *** 1 -0,736** 1 -0,826* 
Fat content in milk, % -0,736** 1 -0,826** 1 
Average air temperature, 0С 0,250** 0,017 0,786** -0,815** 
The minimum air temperature, 0С 0,170* 0,054 0,879** -0,750** 
Maximum air temperature, 0С 0,276** 0,003 0,905** -0,629** 
Atmospheric pressure, mm.  Hg -0,216** 0,114 -0,620** 0,591** 
Relative humidity, % -0,378** 0,308** 0,792** -0,743** 
Air velocity, m / s -0,056 0,057 -0,443* 0,456** 

Remark:* – the probability of the correlation coefficient P<0,05 ** – the probability of the correlation coefficient 
P<0,01; *** – average daily milking per cow, adjusted for the average herd of lactation. 

 



It is established that during the cold period of the year (from October to April, lasting 195 days), when the 
average daily ambient air temperature ranged from +100C to -260C, the most difficult, from the point of view of 
comfort, for cattle are periods of prolonged frost. In modern types of rooms, the climate conditions are far from 
comfortable enough: the air temperature is -12–150С, the surface temperature of the litter in some places 
decreased to -11,90С. In addition, due to the accumulation of animals in the premises, the CO2 concentration at 
some points reached 0.89%, which is 3.6 times the maximum permissible concentration (MPC), but the NH3 and 
H2S content were at levels well below the MPC. 

During the cold period of the year, when the cows were kept unattended, the correlation coefficients between 
the average daily milk yield per cow and the nighttime air temperature were r=0.250 (P<0.01); between average 
daily milking per cow and nighttime atmospheric pressure r= –0.216 (P<0.01). It should be noted that when 
considering the same dependence, during the period of time (42 days – from January 11 to February 22), when 
the coldest winter period occurred, significantly higher degrees of association of milking with the above two 
indicators were established – respectively r=0.786 and r=–0.620 (P<0.01). At the same time, the decrease in 
daily milk yields due to frosts reached 1.5 kg per day. 

Different genotypes are not always equally affected by the environment. The interaction of the genotype of 
dairy cattle and the environment has been studied at the Langhill Research Centers in Scotland and Moorepark 
in Ireland. Particular attention was paid to the microclimate parameters for high-yielding animals. It is established 
that in cows with high genetic potential for milking at optimal humidity and temperature conditions metabolism 
processes increase, and, as a consequence, milk production [13]. This conclusion of foreign scientists is 
consistent with the conclusions obtained from the results of these studies. 

The obtained coefficients of force of influence of paratype factors, among which year and season of birth and 
calving, convincingly testify only high and reliable influence of factor of year on dairy productivity of cows (Table 
3). The mere factor of the year of birth of the calf cannot directly affect its future dairy productivity, but indirectly 
the quantitative traits depend on the conditions created in a particular year for the rearing of the young, as well 
as the conditions of feeding and keeping the first-born cows in a particular year of their calving. This is clearly 
confirmed by the indicators of the force of influence of years of birth and first calving, the proportion of which in 
the total variability of milk yield and milk fat output of the first lactation, respectively, was 26.8-41.0 and 29,9–
46.1% with high Fisher credibility criteria (Р<0.001). 

 
3. The effect of paratype factors on the performance of dairy cows 

Indicator 
Number 

of 
gradations 

n 
Milk yield, kg Milk fat, kg 

2
x  F 

2
x  F 

Year of birth 17 251 0,268 16,08 0,299 18,46 
Season birth 24 251 0,067 12,76 0,077 14,32 
Year of first calving 17 251 0,410 27,44 0,461 32,75 
The first calving season 24 251 0,008 1,89 0,006 1,56 
Atmospheric pressure 14 251 0,051 1,99 0,055 2,07 
Temperature mode 19 251 0,336 1,86 0,353 1,56 
Humidity 14 251 0,059 2,87 0,056 2,74 
Air velocity 14 251 0,294 1,65 0,283 1,58 

 
Equally important is the study of the level of influence on the milk yield and milk fat content of the microclimate 

parameters: temperature and humidity, atmospheric pressure and air velocity. According to our research, the 
influence of temperature and air velocity in the total phenotypic variability of milk yield and milk fat yield for the 
accounted lactation were respectively 33.6 (Р<0.001) – 29.4 (Р<0.05) and 35.3 (Р<0.001) – 28.3% (Р<0.05), the 
obtained high coefficients are confirmed by the Fisher criterion. Analogous results were obtained from Mellado 
M. and co-authors who indicate a negative temperature effect on maximum productivity of Holstein cows [14]. 
Hill DL, Wall E. found that wind speed, day length, and temperature have a significant impact on milk reliability 
and composition [15]. According to the variance analysis, the influence of humidity regime and atmospheric 
pressure was not high enough and was estimated according to the indicators 5,9 - 5,1 and 5,6 - 5,5%. 

Conclusions 
Quantitative and qualitative indices of dairy productivity of cows of domestic breeds are determined by the 

breeding value and lineage of the booger-brooders used for reproduction of uterine livestock. The share of the 
influence of the captive on the sign of "yield" is 16.4-34.5%, and the fat content of milk – 15.3-20.1% (Р < 0.001.).  

The force of the influence of temperature and air velocity in the overall phenotypic variability of milk yield and 
milk fat yield for the accounted lactation, respectively, was 33,6 (Р<0.001) – 29.4 (Р<0.05) and 35.3 (Р<0.001) – 
28.3% (Р<0.05). Therefore, a favorable microclimate must be considered as an important factor in the realization 
of the genetic inclinations of dairy cattle for purebred breeding. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Hill%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=25315451
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wall%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25315451
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