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Efficiency of seed bulls is characterized by the number of their offspring 
which mainly depends on the quality of ejaculates and insemination ability of 
sperm cells. 

Numerous scientific researches suggest that notable variability of sperm 
efficiency of bulls – sperm providers is predetermined by a number of genetic 
as well as paratypic factors [2, p. 971; 3, p. 3219; 6, p. 3321]. The majority of 
scientists noticed that quantity and quality of semen is essentially influenced 
by the season. Boiko O. V. and others in their researches have ascertained that 
motility of sperm of Holstein bulls is better in winter-autumn period, the 
highest concentration of sperm cells in ejaculate is in winter season and the 
lowest – in spring, volume of ejaculate during all seasons is almost the same 
with slight decrease in spring by 7,36 % [1, p. 222]. Snoj and others observed 
high volume of ejaculates in spring-summer period, and maximum 
concentration of sperm cells – in summer [8, p. 849]. Kuzebnyi S. V. [5, p. 18] 

1 Polissya National University, Ukraine 



Riga, Latvia, March 12-13, 2021 

29 

has not observed season changes of sperm efficiency of Holstein bulls and 
related domestic breeds. 

Another important factor related to sperm parameter is age. According to 
Siratskyi Y. Z. and others [7, p.13] age of bulls influences volume of ejaculate 
depending on the breed by 24,2-30,1 %, concentration of sperm cells – 
by 2,6-15,2 %, their motility – by 4,3-18,3, persistence of sperm cells to 
freezing – by 8,5-15,8 %. 

Study of influence of these factors on quantity and quality characteristics 
of sperm efficiency will help breeding companies to organize work with 
bulls – sperm providers efficiently and increase yield of high-quality sperm. 
In view of the aforesaid, the objective of our research is study of age and 
season influence on productivity of sperm of Holstein bulls – sperm providers 
in conditions of LLC «Ukrainian Genetic Company». 

The research was carried out with 20 Holstein bulls – sperm providers of 
black- and red-spotted coat color. As materials for the research were used 
sperm accounting records kept for bulls – sperm-providers, form #1-mol. 
«Seed bull record» and the results of own laboratory examinations. Volume of 
ejaculate, concentration of sperm cells in 1 ml of sperm and motility of sperm 
cells were counted on sperm analyzer IVOS (system СASA). Quality of 
native sperm was assessed according to DSTU 3535-97. Primary data was 
processed using variation statistics methods on computer software «MS Office 
Excel 2010». 

The age of the experimental bulls ranged from 3 to 12 years. In order to 
study the influence of bulls’ age on the productivity of their sperm bulls were 
divided into 3 age groups: І – 3-4 years, ІІ – 5-10 years, ІІІ – 11-12 years. 
According to the researches of laboratory workers from the Institute of 
Animal Breeding and Genetics nd. a. M. V. Zubets of NAAS, genital function 
of bulls – sperm providers is formed during the period starting from their 
sexual maturation and lasts until they become 2 years of age and is 
characterized by constant increase of the volume of ejaculate, concentration of 
sperm cells in ejaculate, their motility and persistence to freezing; 
physiological maturity begins at 2 and lasts until 5 years of age and is 
characterized by the increase of the said characteristics; stabilization of genital 
function takes place from 5 until 10-12 years of age; failure of genital function 
starts after 12 years of age [4, p. 711]. 

Analysis of characteristics of sperm productivity depending on age 
showed, that Holstein bulls of foreign selection are most sexually active at the 
age of 3-4 years (146 high-quality ejaculates during a year), they produced the 
largest quantity of native sperm (731,5 ml) with highest concentration of 
sperm cells in ejaculate (3,20 bln/ml) and motility (8,1 points) as a result they 
produced maximum quantity of sperm doses (44918 pcs.) (Р˂0,001…0,01). 
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It should be noted, that during 2 years of research characteristics of these 
young bulls have remained the same (Bugatti, Laski, Faun) or even decreased 
(Argonaut, Levitz). It means, that examined Holstein bulls – sperm providers 
of foreign selection turned out to be earlier-maturing, their genital function 
becomes stable 5 years earlier. Research of Kuzebnyi S. V. [5, p.16] also 
proves absence of differences in characteristics of sperm productivity of 
sperm providing bulls of foreign selection from 3 to 8 years of age. As regards 
two other age groups (5-10 and 11-12 years) no possible difference in their 
characteristics has been found. During one year they produced  
78,0-92,4 ejaculates, 389,7-480,3 ml of sperm, concentration of sperm cells in 
1 ml is 2,07-2,28 bln/ml, yield of sperm doses is 15068-22955 pcs. There is 
no substantial difference in volume of ejaculate (4,93–5,3 ml) and persistence 
of sperm cells to freezing (89,1–92,4 %) (Р>0,05) between three age groups. 
Thus, differences between groups are not associated with age, but with 
individual characteristics of bulls – sperm providers – like genotype, state of 
reproductive system, type of higher nervous system, adaptive ability, etc. 

Another important factor that influences sperm productivity of bulls is 
season. The researches that we have undertaken evidence significant increase 
of sexual activity of sperm providers and productivity of their sperm observed 
in spring. During spring season maximum quantity of quality ejaculates was 
received from one bull (31,6 pcs., Р˂0,05) and native sperm (158,0 ml, 
Р>0,05). In other seasons the said characteristics were 24,3-26,1 pcs. and 
127,8-128,2 respectively. 

Most sperm doses were frozen in winter-spring seasons – 7851-8069 pcs. 
obtained from 1 sperm provider. Volume of ejaculate during this period 
equaled to 4,90-5,00 ml, concentration of sperm cells in 1 ml – 2,52-2,53 bln, 
motility of sperm cells in ejaculate is higher in winter (+0,3 points). 

In summer-autumn bulls produced in average 7 ejaculates and 30 ml of 
native sperm less than in spring (Р˂0,05…>0,05) as a result less quantity of 
sperm doses was obtained – 6149-6293 pcs. Instead, in summer maximum 
volume of ejaculate is produced (5,28 ml, Р˂0,001…>0,05) as well as 
concentration of sperm cells in 1 ml (2,78 bln, Р˂0,001), it may be due to 
feeding dried herbage to bulls. 

Volume of ejaculate since December until April is minimal, its increase 
takes place in May. Maximal figure was recorded in June – 5,46 ml. Since 
July until November fluctuations are observed within the range 5,10 ml 
(August) – 5,32 ml (September) (Figure 1).  

Minimal concentration of sperm cells in ejaculates (2,40 bln/ml) was 
recorded in January. Since February until August was observed gradual 
increase (from 2,49 until 3,00 bln/ml), decline has started again since 
September. 
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Figure 1. Dynamics of main sperm characteristics during a year 

 
Motility of sperm cells in ejaculate since December until March ranges 

from 7,9-8,1 points, since April until August gradual decline to 7,3 points is 
observed, since September until the end of the year – again rise to 8,1 points. 
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