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ABSTRACT 

The age of boars significantly influences the values of ejaculate parameters. The aim of this research was 

to determine the quality of boar ejaculates categorized by age groups: Group 1, up to 1 year, Group 2, up to 2 

years, Group 3, up to 3 years, Group 4, 4 years and older. A total of 50 ejaculates from 50 boars from nine 

farms were examined, analysing the impact of boar age on ejaculate parameters (ejaculate volume (ml), pro-

gressive motility (%), sperm concentration (x106), total sperm count (x109), and percentage of total proteins). 

Analysis of ejaculate parameters in boars of different ages indicates that the most significant changes occur in 

sperm concentration and total sperm count, where significant differences were observed. These results suggest 

that age influences spermatogenesis, and with the aging of boars, there is a decrease in the intensity of sper-

matogenesis. 
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Introduction 

The age of the boar has a significant impact on both quantitative and qualitative characteristics 

of semen (Sutkevičiené and Žilinskas, 2004; Smital, 2009; Wolf and Smital, 2009a; Wolf and 

Smital, 2009b; Wierzbickiet al., 2010). It has been established that boar semen, both quantitatively 

and qualitatively, consistently increases with testicular development, testosterone production, and 

an increase in libido until sexual maturity at 6 to 8 months of age, and later to a lesser extent until 

reaching adult body size (Rothschild and Ruvinsky, 2011).In general, seminal plasma is a complex 

mixture of proteins, hormones, electrolytes, nutrients, vitamins, and other bioactive substances 

(Centurion et al., 2003; Garcia et al., 2009). All these components enable the normal survival and 

function of spermatozoa outside the male reproductive tract (in the female reproductive tract or dur-

ing in vitro conditions). They also contribute to the normal physiological functions of the female 

reproductive tract, which are crucial for successful fertilization and early embryonic development 

(Stančić, 2005;Muiño-Blanco et al., 2008; Rodriguez-Martinez et al., 2011; López Rodríguez, 2012; 

Nasrini and Calogero2012).The impact of age on basic ejaculate parameters, which are indicators 

of semen quality, has been the subject of many studies (López Rodríguez 2012; Savić 2013).The 

results of these studies clearly demonstrate that age significantly affects spermatogenesis, ejaculate 

volume, and consequently, sperm concentration, total sperm count, and sperm motility. State that 

age positively influences ejaculate parameters, explaining that the maximum values of ejaculate pa-

rameters in boars are achieved at the age of 2.5 - 3.5 years (Savić et al., 2013). 
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In this investigation we analysed the basic parameters in boars categorised in groups which 

include young boars up to 1 year and the boars older than 4 years aiming to evaluate the alterations 

in ejaculate quality in different age category.  

Materials and methods 

The experiment was conducted at nine large commercial pig farms (Farm I, Farm II, Farm III, 

Farm IV, Farm V, Farm VI, Farm VII, Farm VIII, and Farm IX) with the capacity of 1000 sows in 

the breeding herd. Fifty boars aged between up to 1 year to 4 years old when the study period began, 

were selected and divided by age into 4 groups: Group I: up to 1 year (n=25), Group II: up to 2 years 

(n=8), Group III: up to 3 years (n=13), and Group IV: boars at 4 years of age and older (=4). Fifty 

sperm-rich ejaculate fractions were collected one per boar using the gloved hand method while the 

boar mounts a dummy sow. Semen samples were filtered through Minitube® filter immediately after 

collection. The volume of sperm (ml) was measured immediately after collection from the boar, 

using a graduated sperm collector at the farm. The fresh native semen samples, with volume range 

between 60 to 70ml taken from sperm rich fractions, prepared for regular use in AI, were placed in 

sterile plastic flasks with caps andstored in a thermo-box at +17oC. Semen samples were transported 

to laboratory (within 2-4h after semen collection), forsemen quality assessment on CASA –computer 

assisted semen analysis. In the laboratorysperm was prepared and diluted for following parameters 

assessment: progressive motility (%), sperm concentration (×106/ml of ejaculate) and total sperm 

count in each ejaculate (×109). The average of all measurements per sample was used for data anal-

ysis according to (Kommisrudet al., 2002). For protein content (%) in seminal plasmaassessment, 

semensamples were divided in to 20ml samples, placed in 50ml plastic tubes with caps and centri-

fuged at 1000×g for 10min at 4°C toremove the spermatozoa. The supernatant was recentrifuged (at 

3000×g for 15min at 4°C) to purify the seminal plasma from any residual sperm and other organic 

particles. Samples were stored in a refrigerator at+4°C. The analysis was performed within 24hafter 

the ejaculates were collected at the farm at latest. The total protein content in the seminal plasma 

wasdetermined by the AOAC - Association of OfficialAnalytical Chemists as a chemical method 

(OfficialMethod 2001.11). Descriptive statistical analysis of data was performed using the software 

package “Statistics 12”. Analysis of variance (ANOVA) test with subsequent Kruskal Wallis test, 

Fisher exact two tailed test was used for comparison of mean values. 

Results 

The impact of age on the parameters of the examined boar ejaculates is presented in Table No. 

1. Results of the research on ejaculate volume among the four analysed groups of boars showed that 

boars in the third group up to 3 years of age had the highest ejaculate volume (233 ± 108) compared 

to the other three groups, while the smallest volume was observed in boars of the fourth group at 4 

years and older (145 ± 58). Statistical analysis did not reveal a statistically significant difference in 

ejaculate volume among the four analysed groups of boars. The highest average progressive motility 

of spermatozoa was in boars up to two years of age (79% ± 9.42), and the lowest in the group of 

boars up to one year of age (69% ± 19.93). The difference in progressive motility of spermatozoa 

was not statistically significant among the four analysed groups of boars. A statistically significant 

difference (p = 0.049) was observed during the analysis of the average sperm concentration values 

in the ejaculate of boars in the first group up to 1 year of age (367.36±174.69) compared to the third 
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group of boars up to 3 years of age (265.92±136.53). The total sperm count, on average, was signif-

icantly higher (p = 0.027) in the group of boars aged up to 1 year (73.60 ± 30.52), compared to the 

group of boars aged 4 years and older (39.20 ± 20.46). Results showed that the group up to 3 years 

of age had the highest value of total proteins (2.97 ± 0.8), while the lowest value was found in the 

group of boars up to 4 years and older (2.47 ± 0.83). Statistical analysis did not reveal a statistically 

significant difference in the percentage of total proteins between the groups of examined ejaculates 

(p > 0.05). 

Table 1: Values of ejaculate parameters (ejaculate volume (ml), progressive motility (%), sperm concentration x 106, 

total sperm count x109, as well as the representation of total proteins (%) and statistical significance. 

Age up to 1 year 2 years 3 years 4 years and older  

P 
N 25 8 13 4 

 Mean value ± 

SD 

Mean value ± 

SD 

Mean value ± 

SD 

Mean value ± 

SD 

Volume(ml) 215,44±72,37 215,62±63,66 233,07±108,42 145,00±58,02 p> 0,05 (NS) 

Progressive motility(%) 69,24±19,93 79,37±9,42 70,38±17,84 73,75±17,01 p> 0,05 (NS) 

Sperm concentration 

(×106/ml ejaculate) 
367,36±174,69 309,87±40,24 265,92±136,53 256,50±88,82 

p< 0,05 

 (I – III  

p - 0.049 ) 

Total number of 

spermatozoa (×109/ml) 
73,60±30,52 65,47±18,70 62,09±28,99 39,20±20,46 

p< 0,05  

(I – IV  

p - 0.027 ) 

Percent of proteins (%) 2,81±0,94 2,71±0,65 2,97±0,77 2,47±0,70 p> 0,05 (NS) 

Discussion 

The analysis of ejaculate parameters in boars of different ages indicates that the most signifi-

cant changes are observed in sperm concentration and total sperm count, where significant differ-

ences were also found. The results in our investigation suggest that age influences spermatogenesis, 

leading to a decrease in the intensity of spermatogenesis with the aging of individuals. Results ob-

tained in this investigation corroborate with findings of other authors. Smital, (2009) reported that 

the age of the boar has a strong impact on the daily production of spermatozoa. This author states 

that this value increases until the age of 3.5 years. (Wolf and Smital 2009b) state that the increase 

in sperm concentration per 1 ml of ejaculate is constant up to 11 months of age. Earlier studies 

conducted by Kennedy and Wilkins (1984) showed that maximum values of sperm concentration 

can be obtained from boar ejaculates at the age of 24-29 months. Sperm concentration and thus 

spermatogenesis are associated with and follow the trend of testicular development and phenotypic 

testicular characteristics, which are conditioned by the age of the boar. Aging of the organism leads 

to a decline in testosterone concentration, affecting both the qualitative and quantitative character-

istics of the ejaculate (Araujo et al., 2011). A good ejaculate should have a volume of 120 ml to 150 

ml Rozeboom (2000). From the beginning of reproductive utilization, the ejaculate volume gradu-

ally increases by approximately 100 ml until the second year of age, after which it remains more or 

less constant (Wolf and Smital 2009a). The results in our study showed that the volume increases 

until third year of age but in boars of 4 years of age and older, there was a noticeable decrease of 

ejaculate volume compared to boars in other age categories, but these differences were not signifi-

cant. (Jankevičiūtė and Žilinskas2002) found that the progressive motility of spermatozoa was high-

est in boars aged 18 to 24 months and lowest in boars older than 30 months. Progressive motility of 
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spermatozoa is strongly associated with the percentage of altered spermatozoa and the type of mor-

phological changes in the ejaculate (Gil et al., 2009). The percentage of abnormal spermatozoa is 

higher in very young and old boars. Results from (Tsakmakidis et al., 2012) showed that the least 

morphometric changes and the lowest percentage of spermatozoa with chromosomal instability were 

observed in boars aged 18–33 months. Morphometric abnormalities in spermatozoa, as well as a 

higher percentage of chromosome damage, were identified in younger boars (7–10 months), which 

can be explained by issues during spermatozoa maturation. In older boars (51–61 months), these 

abnormalities were attributed to a high level of cell apoptosis in the epididymis, low testosterone 

levels, and increased oxidative stress in tissue (Jara et al., 2004). However, considering that the 

results in our investigation did not show statistically significant differences in terms of progressive 

motility between groups, it could be stated that age does not significantly affect progressive motility 

of spermatozoa and seminal plasma volume. Protein concentrations in the seminal plasma of exam-

ined boars did not differ significantly between boars of different age categories, which is in line with 

the understanding that the protein level in seminal plasma is not highly correlated with the age of 

boars (Gerfen et al., 1994; Maxwell and Johnson 1999; Apić2015; Stančićet al.,2015). The protein 

content in seminal plasma is relatively constant within the same boar; however, variations have been 

observed between boars and their age (Flowers 2001; Novak et al., 2010). However, it has been 

revealed that different percentage of certain fraction of seminal plasma proteins effects the boar 

ejaculates fertility potential (Stančić et al., 2019).  

Conclusion 

As a conclusionbased on the results obtained in this study, it can be said that age influences 

the intensity of spermatogenesis, and consequently, it likely leads to a reduction in ejaculate fertility 

especially in younger and the older category of boars. 
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